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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueill mporpamMMbl BocriuTtanus u Konmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHMS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstorca IUIAaHUPYEMBbIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM M TPEJAMETHBIM pe3yJbTaTaM OOYYaroIIMXCs, OCBOUBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI M0 T0JIaM 00yUYCHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH IS  pealiM3alldi  Pa3lIMYHbIX METOJMYECKUX
MOIXOJIOB K TpPENoJaBaHui0 (HU3WKH HAa YIIIyOJNEHHOM YpPOBHE TPH YCIOBUHU
coXpaHEeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.

du3nka Kak Hayka O HauOosee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KadecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHuM 00 okpyxaroiem Mupe. LlIkonbHbIN Kypc PU3UKHA — CUCTEMOOOPA3yIOLIUI



JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBICHMM, M3ydyaeMbIX XUMHUEH, OUOIOTHEH,
dbuszuueckoit reorpadueit U actpoHommueil. Mcrmonb3oBaHME U AKTUBHOE
npUMeHEeHNEe (U3MYECKUX 3HAHUM ONpENeNusIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. M3ydeHue
(U3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydaronierocsi, B OpMUPOBAHUE YMEHUU MPUMEHSITh HAYYHBIN
METO/ TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBAaHUMN.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeHEr0 0011ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK IPUHIUIIBI €T0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBIsSeTCS
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TaKXKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMHU MPOOIeMaMH.

Hoesa npuknaonoin nanpasnennocmu. Kypc ¢buszuku yromyOonéHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUN HM3YYCHHBIX TEOpUM W 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHU.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHW, a TaKke OO0CYXKICHHS
po6JieM palMOHATIBHOTO MPUPOIOIOIB30BaHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CUCTEeMHO-ACSATEILHOCTHOTO moaxoAa. Jus ¢usuku peanmzarus dTUX
MPUHIIMIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHcTBYyromero ¢akropa ydeOHoro mpomecca. s yriayOméHHOTro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNP HU3YYEHUU HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B mepBoMm ciydae



MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Bropoil cmoco6 — 3To
uHTerpanusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B mpoliecce uzyudeHus pazzgena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCS CaMOCTOSITENIbHOE HCCIEJOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBOM HHCTPYKIIUH.

B mporpamme mo (Qusnke cucreMa YYEHHUYECKOrO OSKCIIEPUMEHTA,
71a00paToOpHBIX pabOT M MpaKTHUKyMa MpeACTaBieHa €AUHBIM IepeuHeM. Brioop
TEMATUKU IS OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOIO MPoLiecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTrO
IUIAHUPOBAHUA W OCHameHus kabuHeta ¢usuku. [lpu sTOoM obecrmeunBaeTcs
OBJIaJICHNE OOYYalONUMHUCS YMCHHSMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPEHUS, MCCIEIOBAaHUSI 3aBUCUMOCTEH (PUBMYECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yIENSETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3amad. [Ipu 3TOM JU1s pacu€THBIX 3a]la4 MPUOPUTETOM SIBJISIOTCS 3a7a4M C SIBHO
3a/ITaHHOW W HESBHO 3aJIaHHOW (DU3NYECKOU MOJIENbI0, TTO3BOJISIONINE TTPUMEHSTh
U3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszjeia Kypca, Tak Hu
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
(bu3nuecKkuX SBICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BriOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsMu DPIOC COO k wmaTepuanabHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUAX
npeaMeTHOTo KabwHeTa. B kabuHeTe (U3MKM JOJDKHO OBITh HEOOXOJAMMOE
nabopaTopHoe OOOpYAOBAaHHE JJIs BBINOJTHEHHUS YKa3aHHBIX B Iporpamme II0
bu3MKe YYEHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHUE.

JlemoHCcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUUCTICHHBIX B TMporpaMMe N0 (U3HKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
dbyHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHCHHU.

JlabGopatopHoe oOoOpymoBaHWE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BUIE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBAaHUS JOJKHBI OBITH TOCTPOCHHI HAa KOMIUIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydaloUMXcs K HaydyHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3yUYeHHsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS I O0BICHEHUS
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznueckor MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHUe
¢usnyeckoil Mojenu, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa,;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAHUS M IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K chepam npodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JIabopaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUHU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHUUYECKOTO MAasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod IMMPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONPOTUBICHUS TPHU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCUCTBYIOIIEWM  MOPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHH JBWXKEHHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koddduirieHTa TpeHUSI MO BEJIMYMHE YIJIOBOro KO3 duimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTynmaTenbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeJla, HMMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IepeMemieHuH. [paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHUManbHass >HEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKAST CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAHEHUSI MEXaHUYECKOW SHEPTUHU.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmnyiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUU TEJA [0 TOPMO3ZHOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHST MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHUuE U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYCCKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHUSI BEJIUYMH, OMHUCBIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpaXKEHUE JJIsI BHYTPEHHEW JHEPIHUH.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Beruucienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEH  »Hepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOJMHAMUKK I HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE ACIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurarenei. Temmosoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaATyp, YTWIM3aLUSA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEH YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

HccnenoBanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOIIOTHAS U OTHOCHUTEIbHAS BIAXKHOCTbD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEeHHs BIaKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI TUIABIEHHUS JIbJIA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOTO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUHaNBbHOCTh 3JEKTPOCTATUUECKOrO TMOJisl. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAIOB Il 3JIEKTPOCTaTHUYECKOTO MoJs (Kak OJHOPOJHOrO, TaKk H
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTwHBI JMHUN HANpsHKEHHOCTH OJTHX TOJEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, JJICKTPOCTATHUUECKasl 3allldTa, 3a3eMJICHHE AJIEKTPOIpPHOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEK1Y HUMH M TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaiiieHrs SHEPTHH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanune pa3psana KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTop B 1ienu NOCTOSTHHOTO TOKaA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNEe TraIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenue D/1C u BHYTpEHHETO CONPOTUBICHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DINIEKTpUYECKUi TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (QOTOAMOJ, CBETOAMOJN, TajbBaHWKa, papUHUPOBAHHE ME/H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE POBOAUMOCTH METAIIIIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEeHUN (PU3MUECKUX BETUUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MENOO0E HAYUYHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHUe CHUCTEMbl YypaBHeHUH. JIuHelHas ¢QyHKUMA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe ABMXKEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KHBOU MpUpoIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIUTHYECKAS TUCCOIMALIMS, TAIbBAHUKA, DJICKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJI€ HAHOMAaTepHaloB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKJIAHCKON MO3ZHUIIMK O0YUYaIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTh BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTelIbHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOMN WJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAss JCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K pa3inu4HbIM chepaM NTpodecCHOHATBLHON NEATeIbHOCTH, B TOM
YuCJ€ CBA3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyaylel mpodeccun U peain30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHbI;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU.

IKOJOrNY€CKOT0 BOCTIMTAHUSA:

e C)OPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa FKOJIOTHYECKUX MpobiieM;

e IVIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUM B OKPYXXAOUIEH CpeAe Ha
OCHOBE 3HAHMS IeJIeH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

e PACIIUPEHUE OMBITA JEATCIBHOCTH SKOJOTMYECKONW HANpaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e COOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAy4YHOM JESITCJIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3ydeHuss (U3UKU OCYIIECTBISATh MPOCKTHYI0 U UCCIEI0BATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTHKCHHS,
e BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB MEJISIM, OIIEHUBATH PUCKHU MTOCJIEICTBHUIA IEATEILHOCTH;
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATHUSIMH U METOJAMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHUS  3a7a4  (PU3WYECKOTO  COJepIKaHus,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

¢ BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3MpOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECCKH OIICHUBATH MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HaHUS N0 (U3NKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

Pab6ora ¢ undgopmaumeii:

e BIIAJICTh HABBIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIOJIH30BaTh  CPEICTBa WH(MDOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHHUS B Pa3IUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYIIECTBJISATh OOIIEHHE Ha Yypokax GU3UKM UM BO BHE-YPOUHOMU
NEeATEeNbHOCTH;

epacCro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W  CMAr4aTh
KOH(JIUKTBIL;

e Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C HCIOJIL30BaHHEM
SI3bIKOBBIX CPEJICTB;

e IOHUMATh W UCMOJIB30BaTh MPEUMYIECTBA KOMAHAHOW M WHIUBUAYAIbHOM
paboThI;

e BLIOUpPATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBUU C y4y€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUICKTHBA;

e IPUHUMATh I1ETU COBMECTHOM  JICSITEIHHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCHCTBUSI TIO €€ JOCTIKECHHMIO: COCTaBJISITh IUJIaH
NEeUCTBUM, pactipeAessiTh POJIA C YIETOM MHEHHIM YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOoTHI,

e OIICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 yYacCTHUKA KOMAaH/Ibl B
oOIIMiA pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

eIIpejIaraTh HOBBIC TIPOCKTHI, OIICHWUBATh HJACH C TIO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

¢ OCYILIECTBJISATh IO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3TUUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

¢ CAMOCTOSITEJIbHO OCYIIECTBIISATH MO3HABATENBHYIO JIEATEILHOCTh B 00IaCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSATENIBHO COCTAaBISATh IUIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e IeTIATh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (DOPMUPOBAHHUIO M TPOSBICHUIO DPYIAUIMU B 00JACTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHMUI;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HMX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJTFOUYAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIOCOOHOCTH AJaNTHUPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATHH, BKIIOYAIOMIEH  CHOCOOHOCTh  MOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

Ilpeomemmnoie pe3ynbmameul 0c60eHUA RPOZPAMMBL NO hu3uxe. B
npouecce uzyueHus Kypca Kypca gpusuxu y2iyoiennoz2o yposns ¢ 10 knacce
00yuaOwWuIICcA HAYUUMCA:



MOHUMATh POJIb (PU3UKK B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
AKOJIOTUYECKOM, COITUATIHFHOM M 3TUUECKOU chepax AesTeTLHOCTH YeIOBEKa,
pOJIb U MECTO (DU3UKHU B COBPEMEHHON HAYYHOU KapTUHE MUPA, 3HAUCHUE
OmmHCcaTeIbHOU, CUCTEMATH3UPYIOIICH, 00BICHUTEIHLHON U MPOTHOCTHYECKOM
GbyHKIUN GU3MIECKON TEOPUU - MEXAHUKU, MOJICKYJISIPHON (DU3UKHU U
TEPMOJUHAMUKHU, POJIb PUINUECKON TEOPUH B POPMUPOBAHUU
npeacTaBlieHui o pu3ndeckol KapTuHE MUPA; CPOPMUPOBATH CUCTEMBI
3HAHMUN O PUBUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, JEUCTBYIOIINX
Ha YPOBHSX MUKPOMHpA, MAKpOMHUpa U MEramupa, NpeJCTaBICHUN O
BceoOIeM xapaktepe GU3NYECKUX 3aKOHOB; TIPEICTABICHUHN O CTPYKTYpE
MOCTPOCHUS PUINYECKON TEOPHUH, YTO TTO3BOJIUT OCO3HATH POJIb
(yHIaMEHTaIbHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSAX
0 MPUPOJIE;
pasinyaTh yCIOBUS MPUMEHUMOCTH Mojieel (PU3NYECKUX Tel U

IIPOLIECCOB (SIBJICHUI ): MHEPLIMAIbHASI CUCTEMA OTCYETa, A0COIIOTHO TBEPI0E
TE€JI0, MaTepuajbHas TOUYKA, PABHOYCKOPEHHOE JBUKEHUE, CBOOOTHOE
najieHue, abCcooTHO yrpyras aedopmaiiusi, aOCOJIIOTHO yIPYroe u
a0COJIFOTHO HEYIIPYroe CTOJKHOBEHUS, MOJIEIU Ta3a, KUAKOCTH U TBEPAOTO
(KpUCTaNIMYECKOT0) TeJa, UACAIbHBIN ra3, TOUCUHbIN 3apsi/l, OJTHOPOTHOE
ANEKTPUYECKOE TOJIE;

pa3nuyaTh ycJIoBUS (TpaHUIlbI, 00JACTH) IPUMEHUMOCTH (PU3HUECKUX
3aKOHOB MOJIeJiell (PU3UUECKUX TeJ, pa3nyaTh YCIOBUS IPUMEHUMOCTH U
IPOLIECCOB (SIBJICHUI): MHEpLIMAIbHAS CUCTEMA OTCUETA, MaTepralbHas
TOYKa, pABHOYCKOPEHHOE ABMKEHUE, CBOOOJHOE NTafeHue, a0COIIOTHO
ynpyras gedopmaiiusi, aOCOIOTHO YIPYToe U a0COIIOTHO HEYIIPYToe
CTOJIKHOBEHUSI, MOJEJIEH rasa, KUJKOCTU U TBEPAOro (KPUCTALTUYECKOTO)
TeJa, UACAIbHOIO ra3a, TOYEUHbIN 3apsil, OJTHOPOJHOE IIEKTPUUYECKOE IOJIE,
MOHUMATh BCEOOITUI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHATH MEXaHUYECKUE MPOIIECCHI U SIBICHMUS,
UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO IBUKEHUSI, POPMYIIbl KHHEMATHUKHU PaBHOYCKOPEHHOTO
IBUKEHUS, MpeoOpa3zoBanus ["anuies s CKOPOCTH U NEpEMEIICHHUS,
3aKOHBI Hpr0TOHA, NPUHIIMI OTHOCUTEIBHOCTH [ anmuiies, 3aKOH BCEMUPHOTO
TATOTEHUS], 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, CBSI3b
pabOoThI CUJIBI C U3BMEHEHUEM MEXaHUUECKOW SHEPTUH, YCIOBUS PaBHOBECHUS
TBEPAOIO TeNa), IPU 3TOM UCIIOJIb30BaTh MATEMATUUECKOE BbIpAXKEHUE
3aKOHOB, YKa3bIBaTh yCIOBUS MPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB:
npeoOpa3zoBanuii ['anuies, BTOpOro u TpeThero 3aKkoHoB Hel0TOHA, 3aKOHOB



COXPaHCHUS UMITYJIbCA U MEXaHUYECKON SHEPTUH, 3AKOHA BCEMUPHOIO
TATOTCHUS;

aHAJIM3UPOBATH U OOBSCHATH OCOOCHHOCTH MPOTEKaHUs (PU3UUECKUX
SBJICHUM: MEXAaHUYECKOE JIBUKECHUE, TEIUIOBOE IBMYKCHUE YACTHUIL BENIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHHE, MU(Pdy3us, UCITapeHUE,
KUIICHUE U KOHJICHCAIIKs], TIJIABJICHUE U KPUCTAJUIN3allvsl, HAIPABIEHHOCTh
TEIUIONEPENAYH, AICKTPU3ALIAY TEJ, IKBUIIOTCHIIUAIBHOCTHA TOBEPXHOCTH
3apsSKEHHOTO MPOBOAHUKA, SJIEKTPOMAarHUTHOM MHAYKIIUHU, CAMOUHAYKIIHH,
3aBUCUMOCTH COIIPOTUBIICHUSI OJIYTPOBOAHUKOB "p-" 1 "n-TUNOB" OT
TEMIIEPATYPHI, TEILUIOBBIE TPOLECCHI U SIBIICHUS, HCIIOIb3YysI OCHOBHBIE
MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U 3aKOHBI MOJICKYJISIPHOM
(U3UKU ¥ TEPMOJIMHAMUKH (CBSI3b JABJICHUS UJICAJIbHOTO Ta3a CO CpeIHEn
KMHETUYECKON SHEPrUeu TEINIOBOTO ABMKEHUS U KOHIIEHTPAIIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUYECKON
SHEPrUEH TEIUIOBOrO JIBUKEHUS €0 YaCTHUIl, CBA3b TaBJICHUS UICATBHOTO
raza ¢ KOHIEHTpaIMe MOJIEKYJ U €T0 TEMIIEPATypOr, YPABHEHUE
MenneneeBa-Knamneipona, nepBbiil 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpPAaHEHUS SHEPTUH B TEIJIOBBIX MPOIECCax ), IPU ATOM U CIOIb30BAThH
MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBHS IPUMEHUMOCTH
ypaBHeHUs1 MenaeneeBa-Kinanelpona;

aHaJII/ISI/IpOBaTB n 06’BHCHHTB N NPUMEHATb 3aKOHBbI Kriaccu4eckomn MEXaHUKN,
MONEKYNAPHON PU3NKN 1 TepMoanHaMUKN DJICKTPUYCCKHUE SIBJICHU S, UCIIOJIb3YsI
OCHOBHBIE MOJIOKEHHS U 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaaa, 3aKkoH KynoHa, TOTEHIHAIBHOCTh
ANEKTPOCTATHYECKOTO MOJISA, MPUHIIUI CYTIEPTIO3ULINH JNEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3bIBasl YCJIOBHUS MPUMEHUMOCTH 3aKkoHa KysoHa, a Takxke
MPAKTUYECKH BAYKHBIE COOTHOLICHUS: 3aKOHBI OMa JJIsl y4acTKa UETH U IS
3aMKHYTOM DJIEKTPUYECKOU LIENH, 3aKOH J[xoys-JIeHna, mpasuiia
Kupxroda, 3akonsr @apajest s 3JeKTPOIN3a); aHAIU3UPOBATh U
OOBSCHSATH SIBIICHUA MUKPOMHPA, MAKpOMHUpPA U MEraMupa, pa3jindaThb
yCIIOBUSI (TPaHUIlbl, 001aCTH ) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB,
MOHUMATh BCEOONINI XapakTep PyHIaMEeHTabHBIX 3aKOHOB (3aKOH
COXPAHEHUS MEXAHUYECKOW SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH
BCEMUPHOT'O TATOTEHUS], IEPBBIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHHUs SHEPTUH) U OTPAHUYECHHOCTD
UCITO0JIb30BaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3UUECKHUE MPOIECCHI,
UCIOJIb3YSl OCHOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH;
OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBWKEHMUSI, POPMYIIbl KHHEMATUKH
PaBHOYCKOPEHHOTO JABUKEHUS, TpeoOpazoBanus ['anumes 1jisi CKOpOCTU U
IepeMeLIeHUs, TpU 3aKoHa HproTOHA, MPUHIMIT OTHOCUTENBLHOCTH ['anunes,



3aKOH BCEMHUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHHS UMITYJIbCa U
MEXaHUYECKOW SHEPTUH, CBS3b PA0OTHI CUJIbI C U3BMEHEHUEM MEXaHMYECKOU
SHEPTHH, YCIOBUS pAaBHOBECUS TBEPOTO TENA; CBA3b JABJICHUS UICATbHOTO
ras3a co CpeJlHe¥ KNHETUYECKOM dHEPTUEr TEIIOBOTO JIBMKECHHUS U
KOHIIEHTPAILUEN €TO MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIMIECTBA CO CPEIHEN
KUHETUYECKOM YHEPTUei €ro YacTull, CBA3b AaBJICHUS UICATBHOIO Ira3a C
KOHIICHTPAIMEN MOJIEKYJI U €r0 TEMIIEPATYpOur, ypaBHeHUE MeHeneena-
Knanenpona, nepBbii 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHEHHS SHEPTUU B
TEIUIOBBIX MIPOLIECCAX; 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3aps/ia, 3aKOH
Kyrnona, NOTEeHIHAIBHOCTh 3JEKTPOCTATUYECKOTO TOJISI, PUHIIUIL
CYHEPIIO3ULIMY IIEKTPUUECKUX NOJIEH, 3aKk0oHa KynoHa; 3akoHsl OMa 11
y4acTKa LENHU U JJIsl 3aMKHYTOM 3JIEKTPUYECKOM 1eNH, 3aK0OH J[xoyIsi-
Jlenna;

ONMUCHIBATh (PU3UUECKUE MTPOLIECCHI U SBJICHUS, UCIIOb3Ys BEJIUYUHBIL:
NepEMEIICHUE, CKOPOCTh, YCKOPEHNE, UMITYJIBC TEJNA U CUCTEMBI TEJII, CUJIA,
MOMEHT CHUJIbI, JaBJICHUE, TOTEHIIMAIbHAs YHEPTUsl, KHHETUYECKAsl SHEPTus,
MEXaHUYECKasl SHEprusi, paboTa Cuibl, HEHTPOCTPEMUTEIILHOE YCKOPEHHE,
cuJja TSDKECTH, CHIIa YIPYTOCTH, CUJIa TPEHUS], MOILIHOCTh, YJHEPTHUs
B3aMMOJICUCTBUSA Tea ¢ 3emiiel BOJIU3U €€ IOBEPXHOCTH, SHEPIUs yIIPyron
nedopMaluy NPy KUHBL, KOJIMYECTBO TEIIOThI, A0COIIOTHAS TEMIIEPATYpa
Tesa, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSS SHEPTHUS U1€ATIbHOTO
OJIHOATOMHOT'O T'a3a, padoTa UACATLHOTO ra3a, OTHOCUTEIbHAS BIAKHOCTb
BO3/yXa, KOO(PPUIUEHT NOJIEZHOTO AEUCTBUS UI€ATBHOTO TEIJIOBOIO
JBUTATEJS; DIEKTPUUECKOE M0JI€, HAIPSLDKEHHOCTD 3JIEKTPUYECKOTO MO,
HAIIPSDKEHHOCTB I0JI TOYEYHOI0 3apsi/ia UiK 3apsHKEHHOIO 11apa B BaKyyme
U B JUIEKTPUKE, TOTEHIUAN DJIEKTPOCTATUYECKOTO TTOJIsI, Pa3HOCTh
OTEHIMAJIOB, JJIEKTPOABUKYILAs CHJIA, CUJIA TOKA, HAIIPSHKEHNUE, MOITHOCTH
TOKA, AJIEKTPUUECKast EMKOCTh IUNIOCKOT0 KOHAEHCATOPa, COMPOTUBIICHUE
y4acTKa LEIM ¢ OCJIEI0BATEIbHBIM U apAJLIEIbHBIM COCIMHEHUEM
PE3UCTOPOB, SHEPTUS IIEKTPUUECKOTO MOJISI KOHIAEHCATOPA;

O00BSACHATH OCOOEHHOCTH MPOTEKAHUS PUINUECKUX SIBICHUM:
MEXaHUYECKOE JBIKEHNE, TEIJIOBOE JIBHKEHHUE YaCTHUIL BEIIECTBA, TEMIOBOE
paBHOBecUE, OpOYHOBCKOE JIBHXKEHUE, TP Py3us, UcTiapeHue, KUIIeHUe 1
KOHJICHCALWs1, IUIABJICHUE U KPUCTAJIN3allMsl, HAIPABJIEHHOCTD
TEIIONEPEIauu, JICKTPHU3ALUs TEJl, 3KBUIIOTEHIUAIIBHOCTD TOBEPXHOCTH
3apsKEHHOTO IPOBOJAHUKA;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3HUECKON BETMUHUHbI
OT APYIOM C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUN, IIPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATh Pe3yIbTaThl MOTy4YEHHON



3aBUCUMOCTHU (PU3UUECKUX BETUYHH B BUJI€ TPAQUKOB C y4€TOM aOCOTIOTHBIX
MOTPEIIHOCTEN U3MEPEHHU I, JIENaTh BHIBOIBI IO PE3YJIbTaTaM UCCIIEAOBAHMUS;
UCCIIeIOBATh M aHATM3UPOBATh pa3HOOOpa3Hble GU3UUYECKUE SIBIICHUS U
CBOICTBa OOBEKTOB, POBOJIUTH CAMOCTOSITEIbHBIC UCCIIEIOBAHUS B
peaNbHbBIX U Ja0OPATOPHBIX YCIOBUSIX, YATATh U aHATU3UPOBATH
XapaKTepUCTUKU TPUOOPOB U YCTPOMCTB, OOBICHATH MPUHIIUIIBI KX PAOOTHI;
MPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3HUUECKUX BETMYUH, TIPU STOM
BBIOMpAThH ONTUMAJILHBIA METO U3MEPEHUSI, OIICHUBATh a0CONIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

BJIQ/IETh YMEHUSIMU CAMOCTOSITEILHO (DOPMYJIUPOBATH 1ENb
uccieoBaHus (POEKTA), BBIABUTATh TUTIOTE3bI HA OCHOBE 3HAHUS
OCHOBOTMOJIAraroMINX (PU3MUECKHX 3aKOHOMEPHOCTEN U 3aKOHOB, POBEPSITH
UX SKCTIIEPUMEHTATBHBIMU CPEJICTBAMU; TIJIAHUPOBATH U TPOBOAUTD
¢duznyecKre FIKCIIEPUMEHTBI, OTIMCHIBATH U AHAIM3UPOBATH TOTYUYEHHYIO TIPU
BBITIOJTHEHUH SKCIIEPUMEHTa HH(OPMAIINIO, ONIPEIETISATh JOCTOBEPHOCTh
MOJIyYEHHOT' O pe3yJIbTarTa;

IIPOBOAUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUITOTE3bI:
TUTAHUPOBATh KCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO0 YCTaHOBKY,
aHAJM3UPOBATH MOJTYYEHHBIE PE3YyJIbTAThI U JI€JIaTh BHIBOJI O CTATYCE
MPEIJIOKEHHON TUIIOTESBI;

co0JII01aTh MpaBuiia 0€30MacCHOro Tpy/a MPU MPOBEICHUN
UCCJIE0BaHUI B paMKax y4eOHOI0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-
UCCJIE0BATEIbCKON U MPOEKTHOU JEATEIbHOCTH C UCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOpHOTrO 000PYyI0BaHUS;

penaTh pacueTHbIE 33/1a4u C SIBHO 3aJIaHHOM U HESBHO 3aIaHHOU
(br3UUEeCcKOil MOJIEIIbIO: HA OCHOBAHHUM aHAJIM3a yCIIOBUSI OOOCHOBBIBATh
BbIOOp (PH3UYECKON MOJEIH, OTBEYAIOLIEH TPEOOBAHUSAM 3a/1au, IPUMEHSTh
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX TEOPUU MTPU
MCIOJIb30BAHMH MAaTEMAaTUYECKUX METOAOB PEIICHHUS 3a/1a4, IPOBOJAUTH
pacyeTbl Ha OCHOBAaHUM MMEIOIIMNXCS JaHHBIX, aHAJIM3UPOBATh PE3YNbTAThl U
KOPPEKTUPOBATh METO/IbI PELLICHUS C YYETOM IMOJTYYEHHBIX PE3YJIbTATOB;

pelIaTh KaueCTBEHHBIE 3a7aui, TPeOyoIIe IPUMEHEHUS 3HaHUN U3
Pa3HBIX pa3JeNoB Kypca PU3UKH, a TAKKE UHTETpallui 3HAaHUI U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIa: BRICTPAUBATh JIOIMUECKYIO
LENOYKY PACCYXIEHUI C UCTIOJIb30BAHUEM M3YUEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN U (PU3NYECKUX SIBJICHU;
UCII0JIb30BATh TEOPETUYECKUE 3HAHUS JUI1 00bSICHEHHUS] OCHOBHBIX
NPUHILIUIIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;



MPUBOANTH MPUMEPHI BKJIa/1a POCCHICKUX U 3apyOEKHBIX YICHBIX-
(M3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MHPA,
B Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBAThH U OLICHUBAThH MOCJIEICTBUS OBITOBOM U
MIPOM3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ (PU3MUECKUMHU
MpoLieccaMu, C MO3ULUN IKOJIOTUYECKON 0€30MaCHOCTH, IPEICTABICHU O
paIMOHATILHOM MPUPOIONOIB30BAHNH, a TAK)KE PA3yMHOM HCIIOJIb30BAaHUU
JTOCTH>KEHUM HAYKU Y TEXHOJIOTUH JIJIA TAJIbHEUIIIETO Pa3BUTHUSA
YyeJIOBEYECKOro OOIIECTBA;

IPUMEHSTH Pa3InYHbIe CIIOCOOBI pabOThI ¢ MHGOpMALHEH (PU3UIECKOTO
COJIEP>KaHMSI C UCTIOJIb30BAHHEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX
TEXHOJIOTHH, PU 3TOM UCIOJB30BaTh COBPEMEHHbIE MHPOPMAIIMOHHBIE
TEXHOJIOTHU JIJIsl TIOUCKA, TepepabOTKU U MPEIbSIBICHUS YIeOHON 1 HAyYHO-
OMYJISPHON MHGOPMAITUH, CTPYKTYPUPOBAHUS U MHTEPIPETAIINH
uHbOpMAIHY, TTOTYICHHON M3 Pa3TUIHBIX UCTOYHUKOB, KPUTHICCKU
aHaJM3UPOBATH MOTYYAEMYIO0 HHPOPMALIMIO U OILIEHUBATh €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHHUKA
uHpopmanuu;

IPOSIBJISITH OPraHU3AIlIMOHHBIC U TTO3HABATEIbHBIE YMEHUS
CaMOCTOSITEILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BHIMOJIHEHUS
MPOEKTHBIX U YYEOHO-UCCIIEA0BATEILCKUX padoT;

paboTtarh B rpynie ¢ UCIOJHEHUEM Pa3IMUYHbIX COLIMAIIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy IPYIIIIbI, PALIMOHATIBLHO PACTIPEEIATh AEATEIHHOCTD B
HECTaHJAPTHBIX CUTYAIIUSIX, OLIEHUBATh BKJIA]l KaXK/IOTO U3 YYaCTHUKOB
TPYIIIBI B PEIICHUE PACCMATPUBAEMOU MPOOIJIEMBI;

YMETh aHAJM3UPOBATh U OLIEHUBAThH MOCIIEACTBUS OBITOBOU U
IIPOU3BOJICTBEHHOM JESATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM ¢ (PM3UUYECKUMU
poLIECCaMHU, C MO3UIUI IKOJIOTHYECKON O€30MaCHOCTH; IPEACTABICHUH O
paloHaILHOM MPUPOIOIOIB30BAHNUH, & TAKXKE PA3YMHOM HCIIOIb30BAHUU
JOCTIKCHU HAYKW U TEXHOJOTUM JIJISl JAJIbHEUIIIETO pa3BUTHUS
YeJI0BEYECKOT0 OOIIECTBA;

OBJIAJIETh PA3JIMYHBIMU ClIOCO0aMU pabOThI ¢ HHGOpMaIei
(pU3UYECKOrO COEPKAHMSI C UCITOJIB30BAHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH, pa3BUTHE YMEHUN KPUTUUYECKOTO aHAIIU3a U
OLICHKH JIOCTOBEPHOCTH MOIy4aeMoil nH(popMauu;

IPOSIBJIATH MOTUBALIMIO K Oy TyIiei mpodecCHOHAIbHON JesITeIbHOCTH 10
CHEUATBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOPHIIS;

TemaTuueckoe muianuposanue 10 kiaace (Y).

‘ Ne /it ‘ Ha3Banue pasgesoB U TeM nIporpaMmsl ‘ KoanuectBo




qaCoB

1.Hay4HbIil MeTOJ O3HAHUS NIPUPOABIL. 6
1.1 HayuHb1i1 MeTO MO3HAHUS IPUPOBL. 6
Uroro no pazneny 6
2. MexaHnunka 35
2.1 Kunemartuka 10
2.2 Junamuka 10
2.3 Craruka TBEpIOTrO TEa 5
2.3 3aKOHbI COXPAaHEHHsI B MEXaHUKE 10
Uroro no pazneny 35
3. MoJekyasipHasi pu3nKa M TePMOAMHAMHMKA 49
3.1 OcHOBBI MOJIEKYJISIpHO-KMHETH4YecKou | 15
TEOPHUH
3.2 Tepmonnnamuka. TemioBble MallIMHBIL. 20
3.3 ArperatHbie cocTosiHusi BemectBa. dazosbie | 14
TIePeXOIbl

Wroro no pazneny 49
4. DIeKTPOAUHAMHMKA 54
4.1 DJIEKTPUUECKOE TI0JIC. 24
4.2 [TocTOSIHHBIN TOK. 24
4.3 Toku B pa3IMYHBIX Cpeax. 6
Utoro no pazneny o4
5. dusnyecKkuii MPaKTHKYM. 16
5.1 DuU3NYECKUE MPAKTUKHU. 16
Wroro mo pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170




TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TennoBble MallTuHbBI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl
®usznka — pyHIaMeHTaJIbHas HayKa O
1 1 1 Hepena
TIPUPOJIC
Hayunb1ii MeTO1 MO3HAHUS U METObI
2 . 1 1 Hepens
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 Mo3HaHus npupoapl. Habmonenne u 1 1 Hepens
IKCIIEPUMEHT B (PH3HKE
4 Crioco6bI H3MepeHns QPU3MIECKNX BETHINH 1 1 Hepena
AGCOIOTHAS M OTHOCUTEIbHAS 1 Hepens
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto 2 HepenA
5 ¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITEeNbHOCTH JIIOCH
Mexanuueckoe nBmkeHue. Cucrema 2 Hegenn
5 oTcueTa. OTHOCUTENTBHOCTh MEXaHUYECKOTO 1
nsuxkenus. [Ipsmas u oOpatHas 3agaun
MEXaHHUKHI
3 Panuyc-BekTop MaTepualbHOM TOUKH, €T0 1 2 Hegenn

MMPpOCKIHU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepememienue. Cxopocts. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOJIMHEWHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABHKCHUS

2 HepenA

10

CrnosxeHune nepeMeIeHnid 1 CKOPOCTEN.
Pemrenne 3anau

2 HepenA

11

HepaBHoMepHoe nBmxeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHUEM

3 HegenA

12

I'padmueckoe onucanue npsMOINHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

3 HegenA

13

CBoboaHoOe maieHne. Y CKOpeHue
cBOOOHOTO MaJeHHs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

3 HegenA

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU3OHTY

3 HegenA

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

3 HegenA

16

KonTtponbHas padoTa o teme
"Kuuemartuka"

4 HepenA

17

IlepseIif 3axoH HeroToHa. MHepunanbHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIILHOCTH [ 'amuies.

4 HepenAa




HewnnepuunanpHbie cUCTEMBI OTCYETA

18 Cuna. PaBHozelicTByroas cuiia. Bropoit 4 Hepena
3akoH HproTona. Macca
19 B3aumopeiicteue Ten. Tperunii 3akoH 4 Hepens
Hrrotona
20 [Mpunnun cyneprno3uiuu cui. Pemenne 4 Hepens
3a/1a4 Ha IpUMEHEeHne 3aKkoHOB HbroToHa
3aKOH BCEMHUPHOTO TATOTCHHUSI. 5 Hepens
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U
MHEPTHOMN MaccChl
29 Cuna TsSKeCTH U yCKOpeHHe CBOOOHOTO 5 Hepena
nageHus
JIBmkeHne HeOECHBIX Tell U UX 5 Hepens
23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa
24 Cuna ynpyrocty. 3akoH I'yka. Bec Tena > Hedens
Cuna tpenus. [Ipupoaa u BUsbl Cuil 5 Hepena
25 TpeHus. [IBHKEeHUE B KUIKOCTH M ra3e C
y4€TOM CHJIBI COITPOTHUBIICHUSI CPEIIBI
26 Hasnenue. ['mapocrarnyeckoe gaBjCHUE. 6 HepenA
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO. 6 Hepena
27 [TocTynarensHoe U BpamaTeabHOE
JBUKEHHUE TBEPJOrO Tesa
08 MoOMEHT CUJIBI OTHOCHTEIBHO OCH 6 Hepens
Bpamienus. [1nedo cumsl
29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY 6 Hepena




teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPIOTO Teia. Buabl
paBHOBECHs

30

Pemenue 3amau

6 HepenA

31

KonTtponeHast padota o teme "/[uHamuka.
Craruka TBepaoro tena'

7 HepenA

32

NMnynbc MaTeprabHOW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

7 HepenA

33

I/IMHy.]'IBC CHUJIBI © U3MCHCHHC I/IMHYJ'H)Ca
Tesa. 3aKOH COXpaHECHUsI UMITYJIhCa.
PeaktuBHOE nBIKEHUE

7 HegenA

34

MoMeHT uMnyibca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISIX

7 HegenA

35

Pemrenue 3agau

7 HepenA

36

PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHne paboThl CHUiIbl. MOIIHOCTh
CHJIBI

8 HepenA

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaTbHON TOUKH

8 HepenA

38

IloTeHuManbHbIE M HEMOTEHIIMAIbHEIE
cunsl. IloTeHnanpHas SHEPrus. BTOpaSI
KOCMHYCCKast CKOPOCTb

8 HepenA




39

Tperbsa kocMuyeckasi ckopocTb. CBs3b
paboTHI HEMTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPrUun

8 HepenA

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyim s UieanbHOM
HKHUJKOCTH

8 HepenAa

41

KontponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

9 HegenA

42

Pa3BuTHe npenacraBieHuii 0 Ipupoie
Ter1oThl. OcHOBHBIE NOJI0KeHUsI MKT.
Huddysus. BpoyHoBckoe ABMKeHNE

9 HegenA

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI BEIIeCTBa

9 HepenA

44

Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
KomnuectBo Bentectsa. IlocTognaas
ABoraapo

9 HepenA

45

Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

9 HepenA

46

Pemenue 3amau

10 Hepens

47

Wneansueiii ra3. ['a3oBbie 3aKOHEI

10 Hepens

48

Ypasaenune Menaeneesa-Knanelpona.
Pewrenue 3anau

10 Hepens

49

AbGcomoTHas TeMieparypa. 3akoH
JlanbToHa

10 Hepens




50

I/I30Hp0ueccm B NACAJIbHOM ra3s€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

10 Hepens

51

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

11 Hepena

52

OcnHoBHoe ypaBHeHne MKT

11 Hepena

53

Pemenne 3amau

11 Hepena

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpeHEeM
KMHETUYECKOHN SHEPrue NoCTYNaTeIbHOTO
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUI]

11 Hepena

55

O0001IEHNE ¥ CUCTEMATHA3AINSA 3HAHUHA 110
teme "OcHoBel MKT"

11 Hepena

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

12 Hepena

57

TepMoauHamMuyeckas cucrema. 3ajlanue
BHEIIHUX ycioBul jyist T/l cuctemsl.
Bremraue 1 BHyTpeHHUE TTapaMeTPBhI.
[Tapametpsl T/l cucTeMbl Kak cpeHue
3HAYE€HUs BEJIMYMH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE

12 Hepena

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcauus T[]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO

12 Hepens

59

Moaens naeanbHOTO ra3a B
TepMOJAUHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIIN

12 Hepens




60

Ypasuenue MeHneneesa-Kianelipona u
BBIpAXKEHUE I BHYTPEHHEN SHEPrUun

12 HepenA

61

BeIpaxenue 11 BHyTpEHHEN SHEPrUn
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarndeckue u HeCTaTU4ECKUE
IIPOLIECCHI

13 Hepena

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue paboThl o rpaduky mnpouecca
Ha pV-auarpamme

13 HepenA

63

Tennonepenada kak croco0® W3MEHEHUS
BHyTpeHHell sHeprun T]] cucremsl 6e3
COBEPIUICHHS pabOTHI

13 Hepena

64

KonBekuus, TEmIonpoBOIHOCTb, U3TYYEHUE

13 Hepena

65

KommuectBo Temorsl. TemnoéMKOCTh Teaa.
VY aenbHas ¥ MOJIIpHAS TETIIOEMKOCTH
BeIlleCTBA. Y IeJbHAs TEIJIOTa CTOPAHUS
TOILIMBA

13 Hepena

66

Pacuér xommyecTBa TEIUIOTHI IIpu
TEILIonEpeaadec

14 Hepena

67

[Tonsatue 06 anrabaTHOM TIpoIIEcCe.
[TepBbIii 3aKOH TEPMOTUHAMHKH

14 Hepena

68

KonundectBo TemnoTel u paboTa Kak MepbI
W3MEeHEeHUs BHyTpeHHel snepruun T /1
CUCTEMBI

14 Hepens

69

Bropoii 3ak0H TEpMOAMHAMUKH IS
PaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. HeoOpatumMocTs MpUpoAHBIX
IPOLIECCOB

14 Hepens




70

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MAIUH.
KII

14 Hepens

71

MaxkcumanibHoe 3HaueHue KITJ. ukn
Kapuo

15 Hepena

72

Pemenue 3amau

15 Hepena

73

DKOIOTHYECKHUE ACIIEKTHI MCIIOJIb30BaHUS
TENNIOBEIX JBHUTaTeleil. TennoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

15 Hepena

74

Pemenue 3agau

15 Hepena

75

O0001IeHne U cUcTEMaTU3aIMs 3HAHUI 110
teme "Tepmonnnamuka. TermoBbie
MaIIuHBL"

15 Hepena

76

KonTtponsHas padoTa o tTeme
"TepmoanHamuka. TernaoBbie MalIuHbB"

16 Hepgena

77

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u kurnenue. Y aenbHas TEIIOTa
napooOpa3oBaHHs

16 Hepgena

78

Hacermennsie u HCHACBIIICHHBIC ITApPHI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
AaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTb OT
00BEMa HaCbIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhl KUIICHHUA OT JaBJICHU B
KHUAKOCTHU

16 Hepgena

79

BrnaxxHocTh Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

16 Hepgens




16 Hepens

80 Pemenue 3amau
Teépnoe Teno. Kpucramnuueckue u 17 Hepens
81 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB
82 [lnaBnenue u KpucTamuM3anus. Y aenbHas 17 Hepena
TeruioTa miasneHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u 17 Hepens
83 cxkarue. Casur. Moayns FOnra. TIpenen
yrapyrux aedopmanuii
TermmoBoe pacmmpeHue KUIKOCTEN U 17 Hepena
84 TBEPJBIX TEJI. AHTAPMOHU3M TEIIJIOBBIX
KoJIeOaHUH YacTHI] BEIIECTBA
85 [IpeobpazoBanue 3HEPrUU B (Ha30BBIX 17 Hepens
nepexoiax
86 YpaBHeHHe TEMIOBOro OanaHca 18 Hepena
87 Pemtenue 3amay 18 Hepens
[ToBepxHocTHOE HaTspKeHue. Kanmsipaobie 18 Hepens
88 siBieHUs. J[aBieHue 1o UCKpUBIEHHON
MMOBEPXHOCTHIO JKuAKOCTH. Dopmyra
Jlamnaca
O06o001eHne u cucTeMaTu3alus 3HaHu| 10 18 Hepens
89 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®da30BbIe ITEPEXOBI"
90 KonTponpHast paboTa o Teme "Arperarssle 18 Hepens
coCTOsiHUS BenlecTBa. PazoBbie nepexoas”
91 DnekTpu3anus Tei U €€ MpOosIBICHUS. 19 Hepena




Dnektpuyeckuii 3apsia. [[Ba Bunia
ANEKTPUIECKUX 3apsaoB. [IpoBoIHUKH,
TMDJICKTPUKHU U TIOTYIIPOBOJHUKU

92

DneMEeHTapHBIN ANEKTPUUYECKUI 3apsil.

3aKOH COXpaHEHHS HIEKTPUIECKOTO 3apsiia

19 Hepena

93

B3anmonerictre 3apsoB. TodeuHsle
3apsabl. 3akoH Kynona

19 HepenA

94

Pemenne 3amau

19 HepenA

95

Dnektpuyeckoe nose. Ero neiictBue Ha
MEKTPUICCKHE 3aPSI/IbI

19 HepenA

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[Tpo6ubIii 3apsn. JInaMM HAMPSHKEHHOCTH
ANEKTPUUECKOTO moJist. OTHOPOIHOE
ANEKTPUYECKOE MOJIe

20 HepenA

97

HOTGHHI/IEUII)HOCTB SJICKTPOCTATHUYCCKOI'O
noas. PasHOCTh NOTEHIINATIOB 1
HAIIps>XKCHUEC

20 Hepens

98

HOTGHHI/IaJ'IBHaj[ OHEPrus 3apsjaa B
OJICKTPOCTATUYCCKOM IIOJIC. HOTGHHI/IEUI
OJICKTPOCTATUYCCKOT'O ITOJIA

20 Hepens

99

CBs3b HaHpH)KéHHOCTI/I II0JII M1 PA3HOCTH
INOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
I10JI1

20 Hepens

100

[IpuHIMIT Cynepno3UIMU dIEKTPUIECKUX
nojen

20 Hepens

101

Pemenue 3amau

21 Hepens




102 ITone Toueynoro 3apsaa. [lone paBHOMEpHO 21 Hepena
3apsKEHHON cdepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 21 Hepens
103 mapa. [losie paBHOMEPHO 3apsKEHHOM
0ECKOHEYHOU TIIOCKOCTH
104 [IpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE. 21 Hepensa
VYcnosue paBHOBeECHS 3aps10B
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B 21 Hepena
AJIEKTPOCTATUYECKOM T10J1€
Konpaencarop. D1eKTpoEMKOCTD 22 Hepens
106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIeHcaTopa
107 [NapannensHOe coeIMHEHHE KOHEHCATOPOB 22 Hepena
108 TlocnenoBaTenpbHOE COETUHEHUE 22 HegenA
KOHJICHCAaTOPOB
109 DHeprus 3apsKeHHOTO KOHIEHCATopa 22 Hepend
110 Pemtenue 3amay 22 Hepens
111 JIBro>keHue 3apsiKEHHOW YaCTUIIbI B 23 Hepena
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe
112 Pemenue 3amay 23 Hepens
113 O06o001eHne u cucTeMaTu3alus 3HaHu| 10 23 Hepgenn
Teme "OekTpudeckoe nose"
114 KonTponpHas paboTa o teme 23 Hepena
"Onexrpuueckoe noie"”
115 Cuna Toxka. [locTostHHBIN TOK. Y CIOBHS 23 Hepena




CYIICCTBOBAaHHA ITOCTOAHHOT'O
QJICKTPHUYCCKOI'0 TOKA

116 HUcrounuku Toxa. Hanpsoxenne u DJ1C 24 Hepens

117 3akon Oma JyIst yJacTKa L. 24 Hepenn
DIEKTPUYECKOE CONTPOTUBIICHHUE
3aBUCUMOCTD CONPOTHUBIIEHUS OJTHOPOJAHOTO 24 Hepena

118 MPOBOJIHUKA OT €r0 JITMHBI U IO
TOTIEPEYHOTO CEUEHUS

119 VY enpHO€ CONpPOTHBIICHUE BEILIECTBA. 24 HepenA
Pemenue 3agau

120 [TocnenoBarensHOE, MapajuiebHOE, 24 HepenA
CMEIIaHHOE COETMHEHHUE MTPOBOTHUKOB

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX 25 HepenA
nenei. [IpaBuna Kupxroda

122 Penrenue 3aau 25 Hepens

123 PaboTa anekTpuueckoro Toka. 3akoH 25 Hepens
Hxoyna —Jlenua

124 Permrenue 3amau 25 Hepens
MOIIHOCTB MEKTPUYECKOTO TOKA. 25 Hegenn

125 TennoBast MOIITHOCTE, BBIAEIIEMast Ha
pesucrope

126 Perrenue 3amau 26 Hepens

197 O/J1C 1 BHyTpeHHEE CONTPOTUBIICHHE 26 Hepena
HMCTOYHHUKA TOKa

128 3akon OMa [Is TIOJHOM (3aMKHYTO#) 26 Hepens




AIEKTPUYECKON LETH

129 Pemrenne 3a1au 26 Henens
130 MOIIHOCTh HCTOYHHKA TOKA 26 Hepena
131 Kopotkoe 3aMbikanne 27 Hepens
132 Konpnencarop B 11enu NOCTOSTHHOTO TOKa 27 Hepens
133 Pemrenne 3a1au 27 Hepens
Pemenue 3agaq nmo teme "IlocToSTHHBIN 27 Hepensa
134
AIEKTPUYECKUN TOK"
135 Pemenue 3agag nmo teme "IlocToSTHHBIN 27 Hepensa
AIEKTPUYECKUN TOK"
136 Pemenne 3amau no teme "IlocTosTHHBII 28 Hepens
ANEKTPUYECKUH TOK"
137 O00011IeHNE U CHCTEMATH3ALMsI 3HAHUH 110 28 Hepensa
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK"
138 KonTtponpHas padoTa o teme 28 Hepena
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
DnexTpuyecKas IpOBOJUMOCTD PA3IUYHBIX 28 Hepenn
139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIaX.
CBepXmpoBOJIUMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u 28 Hepens
140 pacruiaBax 3JeKTpoJuToB. 3akoHbl Dapanes
JUISL SIEKTPOIIH3a
141 OnexTpuueckuil TOK B raszax. [lnmazma 29 Hepena




142

DNEeKTpUUYECKUI TOK B BaKyyMe.
Bakyymubie npuGopsl

29 HepenA

143

DNEeKTpUUECKUN TOK B MOJIYIPOBOJIHUKAX

29 HepenA

144

[TomynpoBOAHUKOBBIE TIPUOOPEI

29 HepenA

145

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
LIENU IOCTOSTHHOTO TOKA MPY NOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npubopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYHH MPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

29 HepenA

146

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHrne HEpaBHOMEPHOTO IBUKEHUSI C
LEJbI0 ONpeIeTICHHUs] MTHOBEHHOU
ckopocth"

30 HepenA

147

DU3NYECKUH TPAKTUKYM 10 TEME
"H3mepenue ycKkopeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBHKCHUH 110 HAKIIOHHOM IJIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BpEMEHU MPU PABHOYCKOPEHHOM
IBIKeHUuH"

30 Hegens

148

DuU3NYECKUN IPAKTUKYM I10 TEME
"M3MepeHne yCKopeHHs! CBOOOHOTO
najgeHus" win "N3ydueHue ABUKEHU Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

30 HepenA




149

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJla MO0 OKPYKHOCTH
C IOCTOSIHHOM IO MOJ1YJIFO CKOPOCThIO" MK
"UccnenoBanue 3aBUCUMOCTH MIEpUOIa
oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

30 HegenA

150

@uU3NYECKUH IPAKTUKYM I10 TEME
"N3mepenne paBHOJEHCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa MO HaKJIOHHON
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 331aHHOE
pacCTOsIHHAE OT €r0 Macchl"

30 HepenA

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIPYTOCTH, BOSHUKAIOIIHNX B TIPYKUHE U
pe3nHOBOM 00pa3siie, oT ux aepopmarmn"
uinu "N3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOH Yepe3
JIErKui Oy1oK"

31 Hepens

152

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue ko3P PUIeHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KO PHUIHEHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpyCcKa Mo HaKIIOHHOU
IUIOCKOCTH C NTEPEMEHHBIM KO03((PUIIIEHTOM
TpeHus" win "M3yueHne 1BUKEHUs rpy3a
Ha BaJly C TpEHUEM"

31 Hepens




153

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue yciuoBHM paBHOBECHS
TBEPOIO TeJIa, UMEIOIIEr0 OCh BpaleHHs"
niu "KoHCTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO T€Ja, UMEIOLIET0
TIJTOIA]Th OTIOPHI"

31 HepenA

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenune ummynbca Tena 1no
TopMo3HOMY TiyTH" uin "M3mepenue cubl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOIIS U
MOUITHOCTH CHJIBI TSTH" WK "CpaBHEHUE
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuisl" wn "MccnenoBaHue COXpaHeHUs
AMIYJbCA MPU YIIPYTOM B3aUMOJICHCTBUN"
unu "M3MepeHne KHHETUYEeCKOW SHEPTUr
TeJa 1Mo TOPMO3HOMY IyTH"

31 HepenA

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHrne n30TepMUUECKOTO Mpolecca
(pekoMeHJ0BaHO UCTOJIb30BaHUE U(PPOBOI
naboparopun)" win "M3ydeHre n30X0pHOTO
npouecca” win "M3ydyenue nzo06apHoro
npouecca" unu "lIpoBepka ypaBHeHUs
cocTostHUS"

31 Hepens

156

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue yaenpHON TEIIOEMKOCTH U
"UccnenoBanue mpolecca OCThIBaHUS
BemlectBa" unn "HccienqoBanue
aguabatHoro npouecca” unn "Usydenue

32 Hepens




B3aMMOCBSI3U YHEPTUU MEKMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS ¥ TEMIIEPATYPhl KUTICHUS
JKAIKOCTENR"

157

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHne 3akOHOMEPHOCTEN HCTIapeHUs
x)uakocren" wim "M3mepenue ynenpHou
TETIOTHI TIaBJIeHus Jibaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCoIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl apoB B
nomenieHun". Msmepenue kordppunmrenta
MMOBEPXHOCTHOTO HATSKEHUS

32 HepenA

158

®u3N4EeCKU NIPAKTUKYM IO TEME
"Habnroienne mpeBparieHust SHEPTuu
3apsKEHHOTO KOHJIEHCATOPA B SHEPTUIO
u3nydeHus ceeroaunona’ wim "M3ydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKALIEH
KoHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHITUAJIOB (HAMPSDKESHUS) TIPH
MOCJIEIOBATSIBEHOM COSIMHECHUH
KOHJEHCAaTOpOB"

32 HegenA

159

Ou3nyecKuil MPaKTUKYM IO TeMe
"UccnenoBanue CMENIAHHOTO COeIUHEHUS
pe3uctopoB" wiu "M3Mepenue yneabHOoro
COTNIPOTHUBIICHHUS IMPOBOJHUKOB" MITH
"WUccnenoBanue 3aBUCUMOCTHY CHIIBI TOKA OT
HaIpsHKEHUS JUIs JIaMIIbl HaKaJIiBaHUs"

32 Hepens

160

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habmroienue >nexrponusa’ uim

32 Hepens




"N3mepeHnue 3apsiia 0AHOBAJIEHTHOIO MOHA"
niu "HccienoBanue 3aBUCUMOCTH
COINPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl" uiu "CHATHE BOJIBT-
aMIIEpPHOI XapaKTepUCTUKU Auoa"

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KunemaTtuka"

33 HepenA

162

PesepBubiit ypok. O60011eHIE 1
CUCTEMAaTH3aI¥s 3HAaHHUH 110 TeMe
"Ilnnamuka"

33 HepgenA

163

Peseprubrit ypok. O6001IeHNE 1
cucTeMatusanys 3Haguil mo teme "CraTthka
TBEpAOTO Tema"

33 HegenA

164

Peseprubrit ypok. O6001eHNE 1
cUcTeMaTu3als 3HaHui 1o TeMe "3aKOHEI
COXpaHEHUA B MexaHUKe"

33 HepenA

165

PeseprubIit ypok. O6001IeHNE 1
cucreMatusanys 3Hadui mo treMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKOM Teopun"

33 Hepens

166

PeseprubIit ypok. O6001IeHNE U
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"Tepmoannamuka. TernaoBbie MalIuHb"

34 Hepens

167

PesepBuslit ypok. O6001IeHE U
CHCTEeMaTH3alus 3HaHUH 10 TeMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble Iepexoan”

34 Hepens

168

PesepBHrlit ypok. O6001IeHNE U

34 HepenA




cucremMatTu3sanus 3HAHUH 110 TEME
"DnexTpuueckoe mnoje"

PesepBHeIit ypok. O600IICHNE 1
169 CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"I[1oCTOSIHHBIN 7eKTpUYECKU TOK"

34 HepenAa

PesepBHeIit ypok. O600IICHNE 1
170 cucreMarn3ais 3Hanuii mo reme "Toku B

pasnuyHbIX cpenax”

34 HepenAa

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. B. A. KacesinoB «®usuka 10 knacc. YriiyOneHHbIN YpOBEHbY. Y UeOHUK IS
o01reo0pa3oBaTenbHbIX yupexaeHui, - M., Ipoda, 2019 - 2021 rr.

2. B. A. KacesiHoB «®u3uka 11 kinacc. YriryOneHHbIN YpOBEHbY. Y UeOHUK IS
o011eo0pa3oBaTeNbHbIX yupexaeHui, - M., Ilpoda, 2019 — 2021 rr.

3. H. A. TIlappentneBa «CoopHuk 3ana4 no ¢usuke ansg 10 — 11 kmaccos
o01reoOpa3zoBaTenbHbIX yupexaeHuil. bazoBbiit 1 mpodunbHbIN ypoBHUY». M.,
IIpocsemenue, 2010 r.

4. B. A. bypos, b. C. 3BopbIkuH u Jp. «JleMOHCTpalIMOHHBIN SKCIIEPUMEHT I10
¢dbu3MKe B CTapIInX Kiaccax cpeanei mkoiby, 4. I, II — M., IIpocsemenue, 2009 r.

5. A. I1. PeivkeBuu. 3agaunuk. @uszuka. 10 — 11 kinacc. M.: JIpoda, 2016

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

1.®usuka. Yrmyonenusiil yposenb. 10—11 kmaccsl : paboyasi mporpamMma K
muanu YMK B. A. KacbesiHoBa : yueOHO-MeTouueckoe nmocooue / B. A. KacbsiHOB,
N. T. Bnacosa. — M. : [Ipoda, 2017.

2.Ilporpamma kypca pusuku jis 10—11 knaccoB. YTiryOneHHBIN YpOBEHB
(aBTop B. A. KacesnoB). YMK «®wusuka. YrinyosieHasii ypoBeHb. 10 kimaccy»

3. ®usuka. YrayoOneHHbli ypoBeHb. 10 kimacc. YueOHUK (aBTOP
B. A. KacbeaHOB).

4. ®uzuka. YriyosneHHbl ypoBeHb. 10 kiacc. MeTonuueckoe mocodue (aBTop
B. A. KacesHOB).

5. ®usuka. bazosrlii u yriyoneHHsiil ypoBau. 10 kiacc. Terpans mis
naboparopHbix padbot (aBTophl: B. A. KacesHos, B. A. KopoBuH).

6. ®usuka. YrayoneHnsiit ypoeHb. 10 kinacc. KoHTponbHBIE paboThI (aBTOPHI:
B. A. Kacesanos, JI. II. Momeiiko, E. D. Parouib).

7. ®uzuka. 10 kinacc. unaktuyeckue Mmatepuaisl (aBTopsl: A. E. Mapom,

E. A. Mapon).

8. ®usuka. 3agaunuk. 10—11 knaccel (aBTop A. I1. PeiMkeBuy).

9. DnextponHas ¢popma yueobnnka. Y MK «Duznka. YriryOneHHbIH ypPOBEHb.
11 xnmace»

1. ®usuka. YroyOneHHsbIl ypoBeHb. 11 kmacc. YueOHUK (aBTOp
B. A. KacesaHoB).

2. ®uzuka. YriyosneHHsl ypoBeHb. 11 kiacc. MeTonuueckoe nocodue (aBTop
B. A. KacesaHoB).

3. ®usuka. bazoBslii u yriyonenHsiil ypoBau. 11 knacc. Terpaap nis
naboparopHsix padot (aBTophl: B. A. KacesHos, B. A. KopoBun).

4. ®usuka. YriyoneHHsri yposeHsb. 11 kmacc. KoHTponbHBIE paOOTHI (aBTOPHI:
B. A. Kacesnos, JI. II. Momeiiko, E. D. ParOub).

5. ®uzuka. 11 knace. [Aunaktudeckue matepuaisl (aBTopsl: A. E. MapoH,
E. A. Mapon).

6. ®usuka. 3agaunuk. 10—11 knaccsl (aBTOp A. I1. PeiMKEBUY).



7. OnextponHas popma yueoHuka. KOMIIEKT HArIsIHBIX MOCOOUH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET

[lepedeHb 37EKTPOHHBIX 00PA30BATENBHBIX PECYPCOB MO (HU3HKE

http://school-collection.edu.ru/collection

EcrecTBeHHO-HayuHble SkcniepuMeHThl — Dusuka: Komnekuust Poccuiickoro

00111e00pa30BaTeIbHOrO OopTajia
http://experiment.edu.ru

OtkpeiThiid Kosiek: Pusnka hitp://www.physics.ru

DNeMEHTHI: MOMYJISIPHBIN calT 0 pyHaaMeHTaIpHON Hayke http://www.
elementy. Ru

Beeneune B Hanotexnonoruu hitp://nano-edu.ulsu.ru

BuptyanbHbiit MeTOIUYECKHM KaOUHET yuuTenss (PU3UKU U aCTPOHOMUU: CAUT
H.H. T'omynunoit http://www.gomulina.orc.ru

Bupryanbhbiii pu3maT-Ki1acc: oOUIEropoICKON CalT CapaTOBCKUX YUHUTeNen
http://www.fizmatklass.ru

BupryansHbiii GOHT ecTEeCTBEHHO-HAYYHBIX U HAYYHO | TeXHUYECKUX P (PEeKTOB
«IbdexruBHas ¢uszuka» http:// www effects.ru

lNazera «®usuka» Uznarensckoro noma «IlepBoe ceHTIOps»
http://fiz.1september.ru

EcrecTBeHHO-HayuHas mKoyia TOMCKOrO MOIUTEXHUYECKOTO YHUBEPCUTETA
http://ens.tpu.ru

3anumMarenbHas (u3nka B Bompocax U oTBeTax: cat B. Enbkuna
http://elkin52.narod.ru

3aoyHas ectecTBeHHO-Hay4yHas 1koia (KpacHosipck): yueOHbIe MaTepHalibl 1O
¢bu3uKe 11 mMKoJIsHUKOB Nttp://www.zensh.ru

3aoyHas pU3HKO-MaTeMaTHdeckas MKojia TOMCKOTo ToCy1apCTBEHHOTO
yauBepcuteTa http://ido.tsu.ru/schools/physmat

3aouHas pu3uKo-TexHnueckas mkona mpu MOTH http://www.school.mipt.ru

Nudopmaruka u ¢pusmka: cat yunrtens ¢pusuku u uapopmaruku 3.3. llakyposa
http://teach-shzz.narod.ru

NudopmarmonHbie TEXHOJIOTUH B MIpenoaaBaHuu Gusuku: caut 1. 5.
@unumnmosoi http://ifilip.narod.ru

Nudopmarmonable TEXHOIOTUN Ha ypokax (hu3uku. HTEepaKkTUBHAS aHUMAIIHS
http://somit.ru

Wutepuer-mecto ¢usmka http://ivsu.ivanovo.ac.ru/phys

Kadenpa pusnkrn MOCKOBCKOTO HHCTUTYTa OTKPBITOTO 00Opa30BaHUs
http://fizkaf.narod.ru

KBanT: HayuyHO-TIOMYJISIPHBIN (PU3UKO-MATEeMaTHUYECKHUH JKypHAIT
http://kvant.mccme.ru

KnaccHas ¢usuka: caiit yunrens usuku E.A. bangunaoi http://class-
fizika.narod.ru

Konuenuu coBpeMeHHOT0 €CTECTBO3HAHMUS: SJIEKTPOHHBIN YUeOHUK
http://nrc.edu.ru/est
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Jlaboparopus o0yuenus gusuku u actponomun UICMO PAO
http://physics.ioso.ru

Jlaypeatsl HOOeNeBcKO# mpemun no ¢usuke http://n-t.ru/nl/fz

Martepuainsl kadenpsl oomeit puzuku MI'Y um. M.B. JIoMmoHOCOBa: yueOHbIE
nocoOusi, GU3NYECKU IPAKTUKYM, BUJEO- U KOMITbIOTEPHBIE JJIEMOHCTPALIUU
http://genphys.phys.msu.ru

Matepuainsl pusznueckoro axynsrera Cankr-Ilerepoyprekoro
roCyJapCTBEeHHOTO yHUBepcuTeta http://www.phys.spbu.ru/library

Mup puzuku: neMoHcTpauu GU3NIeCKUX 3KCIEPUMEHTOB
http://demo.home.nov.ru

O6pazoBatenbHble MaTepuaibl o pusuke ®TU um. A.®. Hodde
http://edu.ioffe.ru/edu

OO6yuaronire TpexypoBHEBbIe TeCThl 10 (u3uke: cauT B.W. Perenpmana
http://www.physics-regelman.com

Omnutaiin-ipeoOpasoBaTelb eAuHMIl n3Mepenus http://www. decoder.ru

[TopTan ecrecTBeHHbIX HayK: ®usuka http://www.e-science.ru/physics
[Tpoext AFPortal.ru: actpodusnueckuii mopran http://www. afportal.ru
[TpoexT «Best dusuka» http:// www fizika.asvu.ru
Pemenns 3amau u3 yueOHUKOB o pusuke http:// www. irodov. nm.ru
Caitt npakTukyroiiero pusuka: npenogasarens Guszuku U.M. Bapiamosa
http://metod-f.narod.ru

CamorecTupoBaHH€ MKOJILHUKOB 7-11 Kj1accoB U aOUTYpUEHTOB 110 (HU3HKE
http://barsic.spbu.ru/wwwi/tests

TepmonnHamMUKa: JIEKTPOHHBIM YU4eOHUK 10 (PUBHKE
http://fn.bmstu.ru/phys/bib/I-NET

Ypok#u 1o MosiekysipHoi ¢usuke http://marklv. narod.ru/mkt

dusnkam — IpernogaBaTesIsIM U CTyaeHTaM hitp://teachmen.csu.ru

®dusuka B anumanusx http://physics.nad.ru
dwusuka B npe3eHtanuax http://presfiz.narod.ru
®uznka B mkoie: caiit M.b. JIsBoBckoro http://gannalv.narod.ru/fiz
dwusuka Bokpyr Hac http://physics03.narod.ru
®dusnka nis Beex: 3amaun o pusuke ¢ pemenusamu hitp://fizzzika.narod.ru
®dwusuka mis yauteneid: cailt B.H. Eroposoii http:/fisika.home.nov.ru
du3rka CTyeHTaM | MKOJbHUKAaM: o0Opa3oBaTenbHbIi MpoekT A.H. Bapruna

http://www.vargin.mephi.ru ®u3uka.py:

Caiit qist ygammxcs v penogaBareneit ¢pusuku http://www fizika.ru

dwusukoMmIT: B moMoInb HaunHarmemy ¢usuky http://physicomp.lipetsk.ru

XabapoBckas kpaeBas (HU3NKO-MaTeMaTHIECKasl IIKOJIa

http://www.khspu.ru/~khpms

[konbHas ¢uzuka g yaurenei u yueHukon: cailt A.JI. CakoBuua http://www

alsak.ru

Snepnas ¢pusuka B Marepuere http://nuclphys.sinp.msu.ru



http://physics.ioso.ru/
http://n-t.ru/nl/fz
http://genphys.phys.msu.ru/
http://www.phys.spbu.ru/library
http://demo.home.nov.ru/
http://edu.ioffe.ru/edu
http://www.physics-regelman.com/
http://www.e-science.ru/physics
http://metod-f.narod.ru/
http://barsic.spbu.ru/www/tests
http://fn.bmstu.ru/phys/bib/I-NET
http://teachmen.csu.ru/
http://physics.nad.ru/
http://presfiz.narod.ru/
http://gannalv.narod.ru/fiz
http://physics03.narod.ru/
http://fizzzika.narod.ru/
http://fisika.home.nov.ru/
http://physicomp.lipetsk.ru/
http://www.khspu.ru/~khpms
http://nuclphys.sinp.msu.ru/

Onumnuanasl o Gusuke Beepoccuiickas oJIMMIIMAa NIKOJIBHUKOB 1O (PU3KKE
http://phys.rusolymp.ru

I[I/ICTaHI_II/IOHHaSI oJimMIInazga 1mo (1)I/ISI/IKC - TGJ’IGKOMMYHI/IKaHI/IOHHHﬁ
oOpasoBaTenbHbIN mpoekT hitp://www.edu.yar.ru/russian/projects/predmets/physics

JlucTaHIIMOHHBIE ABPUCTUUECKUE OJIMMITHAIBI TI0 u3uke http:// www
eidos.ru/olymp/physics

MockoBcKas pEeruoHaJibHas OJUMIINaJia INKOJIbHHUKOB I10 (I)I/ISI/IKC


http://phys.rusolymp.ru/
http://www.edu.yar.ru/russian/projects/predmets/physics

