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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COAEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJI€HHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHUE YCIOBUU IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Uil MPOAOCDKEHUS 0O0pa3oBaHMs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojaam oOydeHUsI.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENMAMU (PU3UKH JIJIs1 COCTABJICHHSI CBOMX Pab0YHMX MPOrpamMMm.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISAET BO3MOXHOCTH JUIsl peaju3aldd  Pa3jJuyHbIX METOIUYECKHX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOHMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u acTpoHoMmen. lcmonp30BaHWE W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusmku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKONM HAayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DSKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coaep:kaHus MPorpaMMsbl 1Mo (PU3MKe JOJKHO OBITh MOCTPOEHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa yueOHoro mpouecca. g yriyOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YYCHUUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOrOo TMpakTHKyma. B mepBoMm ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsel). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paToOpHBIX paboOT M MpaKTUKyMa MpelCTaBlIeHa €IWHBIM TepeuHeM. Bribop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYs MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pas3ienioB. /(s kayecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOCCIECUCHHIO y4eOHOTO Tpolecca Kype (U3UKUA YTiTyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHMS YyKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud st
WCCJICMOBAHMSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPUHA.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOLIUM SIBICHUSM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHrE YMEHUI OOBSICHATH SIBJICHUS C UCIOJb30BaHUEM (DU3MUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
nanpHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYI  (u3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEeHUs Ppa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOIYYEHHOIO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yueOHoro mnpeamera «®Dus3uKa» Ha YpPOBHE CpPEAHETr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTHU MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBuKeHWe. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHMS C LENBI0 ONPEIECICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PpOBOIL TabopaTopun).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Tepuoja oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy CHJL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHUs CKOJIBKEHUS U CHJIA TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOALIMITHUKM,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydenne NBUKEHUS CHCTEMBI TEJl, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEPAOMY Telly. LIeHTp TshkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

MMmyJibCc CHITBI M UBMEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W NOTEHLMAIBbHOW SHEPTUM IPU
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENTH 3JIEKTPOMOOUIIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUS MOJIEKYyJIApHO-KuHeTndeckoi Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonuuecTBO BeliecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHuE U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne Tmporecca YCTAaHOBJIEHUSI TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUS BEIMYUH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HHU3KAasi KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHasg TEIUIOTAa CrOpPaHUsA
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKH i1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 0o0Jiee XOJIOAHOTO Tela K 0osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KaroIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3aLUsl OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadbaTHOTO mpouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBSA3M JHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa30BbIX NMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHPFOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  JiepopManuud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUHMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B JIEKTPOCTATUYECKOM noJe. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IMOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHIEHCATOPA YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUs AL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambikaHNe TalbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMMOCTH MOJIE3HONM MOLTHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DOneKkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE TNPUOOPHI: TUOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3IyXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBaHve  3aBUCMMOCTH  COIPOTHBIIGHHMSIT  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCHUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BETUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHUYECKHHA  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHH, N3MEpPUTENbHbIE TPUOOPHI, UPpOBas 1adbopaTopus.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KAlUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJIKHE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUAKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIHMU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJIECHCTBOBATH C  COLMAIbHBIMU  HHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€aMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMS B PaccMaTpPpUBAEMBbIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAYYHOH TEPMUHOJIOTUEH, KIFOUEBBIMH MOHATUSMU U METOAAMHU
buznueckoil HayKu;



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQ/ICTh BUAAMH JCSATCILHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HABBIKAMH MOJY4YEHUS MHPOpMALHUU (PU3HUECKOTO COJEP KAHUS
U3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJAEPKAHUSA B Pa3IMUHBIX (opMaTax C
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JIeSITENIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHI C y4éTOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4ETOM MHEHUM YYaCTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTHBHOE CTPATETMYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO SPYIAUIHMH B 001acTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCITOJIB30BaTh TPHUEMBI pedieKcHu MJisi OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIICHCTBYETCS OMOIMOHATEHBIH UHTEIUICKT, MIPEITOJIar AFOIITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xoniy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMHA  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMA OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOrO (KPUCTAIUIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHIATH MEXAaHUYECKHE IMPOLIECChl U  SBJICHMUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HpIOTOHA, TPUHLMUII OTHOCUTENBHOCTH [ 'ammies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW JHEpruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anuies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble mojokeHus MKT u 3akoHBI MOJEKyIsIpHOW (GU3UKUA W
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIUEN TEMJIOBOTO JABMKECHHS €T0 YaCTHULl, CBA3b ABJIEHUSA UICATbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYHEPHO3UIUN SIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apanes A1 3J1€KTpoIin3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy MpPYKUHbBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHIMAI 3JIEKTPOCTATUYECKOTO MOJH,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS SJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALWs, IUIaBJICHUE U KPUCTAJUIM3al s, HAPABJIEHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUS, OLICHMBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce MpPEaoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAaHUM MAaTEMaTHYECKHX METOA0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUM U3 IPyTuX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMyl0  HHQOpPMAIMI0O W  OICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K OyayIiei mpohecCHOHaNbHON ACSITENbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
. bubnuotexa [JOK
. 1
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kuemarua 10 ! hitps://m.eds00.ru/f16068d7
bu6mmoreka [JOK
. 1
22 Auramika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 1 1
SAKOHBI COXPAHCHHS B MCXaHHKe 0 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
. bubnmoreka [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmoreka [JOK
2 T T 2 1
3 epmoarHaMuKa. TerioBble MaTHHBI 0 httos://m.edsoo.ru/f 1666847
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK
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MIePEXO0/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 Onextpireckoe none 24 1 https://m.eds00.ru/f16b6847
. . bu6mmoreka [IOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
. 1
43 TOKI B pasmIHEIX cpenax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Pa3znen 5. PU3HYECKUM TIPAKTUKYM
. bubnuorexa [JOK
1 ) 1 1 1
> VISHICCITHI TpAITIEYM 0 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6mmorexa [IOK
1
PesepsHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 13 16
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
®uszuka — pyHIaMeHTalbHas HayKa O
.H i

npupoze. Hayunslii MeTo1 NO3HaHUS 1 02.09-06.09 bubnnoreka [JOK
1 METOJbI UCCIICJOBAHUA https://m.edsoo.ru/1beef346
bu3HYeCcKuX SIBICHUIN
Bxoanas nuarHoctudeckast pabora 1 1 02.09-06.09 bubmrorexa LIOK

AHAA A p ) https://m.edsoo.ru/3a7fde29
AHanu3 a/p. DKCIIEpUMEHT U TEOPHS 02.09-06.09
B IIPOLIECCE MO3HAHUS TPUPOJIBI. 1 bubnnoreka [JOK
HabGmronenue u sKCriepuMeHT B https://m.edsoo.ru/34c49931
¢buzuke
Crioco6b! u3MepeHus (pruznyecKux 1 02.09-06.09 bubmuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAS U OTHOCUTEIbHAS 02.09-06.09
MOTPEIIHOCTH U3MEpPEHU 1 brbmmorexa [TOK

P P https://m.edsoo.ru/7f18fda3
(bU3HYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb u
MeCTO (PU3UKHU B (POPMUPOBAHUT
COB qu;HHOﬁ Ha(bqlfoﬁ Ea THUHBI 1 09.09-13.09 bubmorexa [IOK

p Y . P ' ' https://m.edsoo.ru/eabbded1
MUpA, B TPAKTHUECKON AEATeILHOCTH
JIr0Ie
Mexanunueckoe aBuxeHue. Cucrema 1 09.09-13.09 bubnuotexa [JOK
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orcuera. OTHOCUTEIBLHOCTD
MEXaHHYECKOTo IBIKeHUs. [Ipsmas
1 o0paTHas 3aJla4l MEXaHUKHU

https://m.edsoo.ru/e9a52f02

Paguyc-BekTop mMaTepranbHON 09.09-13.09
TOYKH, €T0 MPOEKIIUH HA OCH
8 KoopauHat. Tpaekropus buGnuorexa [IOK
P P prit. https://m.eds00.ru/30a108a5
ITepememenue. Cxkopocts. Ux
MPOEKIIMU HA OCU KOOPAHHAT
PaBHOMEpHOE MpSIMOSTMHENHOE 09.09-13.09

9 nBkenue. ['papuyaeckoe onmcanme bu6mmoteka [JOK
PaBHOMEPHOTO IIPSIMOJIMHEWHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS
CrnoxeHue epeMenieHuiA 1 09.09-13.09 bubnnoreka [JOK

10 .
ckopocreid. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE JBHKEHUE.

1 MrHOBeHHa;i CKOpOCTb. Y CKOpEHHE. 16.09-20.09 bubnnorexa [JOK
IIpsAMosIMHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSTHHBIM yCKOPEHHUEM
I'papnueckoe onuncanue 16.09-20.09

12 HpH$OHHHeﬁHOFO BUKEHUS C brbmmorexa LIOK

p A https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOotHOE MajieHne. Y CKOpeHHe 16.09-20.09

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpPAUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BpPEMEHU U UX rpaduKku

14 JIBmkeHme Tena, OpOIIEHHOTO 0] 16.09-20.09 bubmmroreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5

. 16.09-20.09 bubmuoteka [IOK

15 KpuBonunelHoe 1BUXEHUE.

https://m.edso0.ru/33196fbe
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JIBr>KeHUE 110 OKPY>KHOCTH. YTJI0Bast
Y JuHeHas ckopocTsk. [lepuon u
yactota. LlenTpocTpemurensHoe u
MOJIHOE YCKOPEHUE

KonTtpoubHnas padora Ne 1 no teme

bu6nunoreka LIOK

16 "KunemaTuka'" 23.09-21.09 https://m.edsoo.ru/1242f32e
Amnanu3 x/p. [lepBblif 3aKk0H 23.09-27.09
Herorona. MHepuuanbHbie CUCTEMBI
17 otcyéra. [ I[pyHIHMI OTHOCUTENBHOCTH bubmmorexa [JOK
- PHI https://m.edsoo.ru/5a9%e4a64
lanmunes. HennepuuansHbIe CUCTEMBI
orcuéra
18 Cuna. PaBHoJelcTBYIOIIAs CHIA. 23.09-27.09 bu6mmoteka [JOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837
19 Bsaumonericteue Ten. TpeTHii 3aKoH 23.09-27.09 bubnunoreka LIOK
Herorona https://m.edsoo.ru/57dba505
[TpuHIMT Cynepio3nuIiuy CHIL. 23.09-27.09
20 P:melljne 3&3] aqua b I:/IMGHGHI/IC bubmorexa LOK
g P https://m.edsoo.ru/bdf997fb
3ak0oHOB Hpl0TOHA
3aKOH BCEMUPHOIO TATOTEHUS. Bu6 10K
noIMoTeKa
21 7 .09-04.1
3KBI/IBaneHVTHOCTL IPaBHTAIMOHHON 30.09-04.10 httos://m.edsoo.ru/9abazba
Y MTHEPTHOM MaCChI
99 Cuna TSKeCTH U yCKOpEeHHue 30.09-04.10 bubmuoreka [IOK
CBOOOJTHOTO Ma/ICHUS https://m.eds00.ru/22757f26
JIBmkeHrne HeOECHBIX TEI M MX 30.09-04.10
93 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bu6muoreka [JOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec 30.09-04.10 bu6muoreka [JOK
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https://m.edsoo.ru/Qae2cd84

Tena
Cuna tpenus. [Ipupoma 1 BUABI CHIT 30.09-04.10
P PP bub6nmoreka [IOK
TpeHwusl. [[BUKECHHE B KUIAKOCTH U
25 A3 ¢ VIETOM CILTEL COMDOTHENCHIS https://m.edsoo.ru/1fa86499
Y . p . https://m.edsoo.ru/2ch29676
CpensI
26 KonTpoasnas padora Ne 2 o 07.10-11.10 bubnmnoreka HOK
Teme: «/InHamuka https://m.edsoo.ru/a28aa7ad
Amnanu3 k/p. JlaBnenue. bubmmoreka [JOK
27 I'uapocratudeckoe napnenue. Cuiia 07.10-11.10 bubnunoreka LIOK
Apxumena https://m.edsoo.ru/2b95d57e
AOCOJIIOTHO TBEPJIOE TEIIO.
IToctynarenbHOE M BpalaTeabHOE
28 BI/I)K};HI/IC TBEPJI0TO EeJIII; MowmeHT 07.10-11.10 bubmmorexa [JOK
A pA ' ' ' https://m.eds00.ru/653d3459
CHJIBI OTHOCHUTEIIBHO OCH BPAILICHHUS.
[Ledo cunbl
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTn 07.10-11.10 bubmmnoreka HOK
Tesa. Y CIIOBUs PaBHOBECHS TBEPIOTO https://m.edsoo.ru/9aa79a7d
Tena. Bunel paBHOBeCHS
bubmmoreka IIOK
P 7.10-11.1
30 cHierHe safat 07.10 0 https://m.edsoo.ru/dclcaac0
K °
31 OHTpOJILHasi paboTa Ne 3 mo 14.10-18.10 bubmmnoreka HOK
Teme " CTtaTuka TBepaAoro rejaa' https://m.edsoo.ru/9f5a574c
Amnanus k/p. UMnynbc MaTepuanbHOM 14.10-18.10
TOYKH, CHCTEMBI MaTEPHUATHHBIX
bubnunorexa LIOK
32 Touek. LleHTp macc cucteMsr

MaTepHalbHBIX TOUEK. Teopema o
JABVOKCHUU LICHTPA MAacCC

https://m.edsoo.ru/4bb8294b
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I/IMHy.]IBC CHJIBI U UBMCHCHUC

14.10-18.10

33 UMITyJIbCa TeJla. 3aKOH COXpaHEHUs bubmmorexa LIOK
Y ’ P https://m.edso00.ru/13f0a221
uMIyJbca. PeakTuBHOE IBUKEHHE
MowmeHT nMItysbca MaTepruaIbHON 14.10-18.10
34 touku. [IpencraBnenue o Bu6muotexa [JOK
COXpaHEHNU MOMEHTAa UMITyJIbCa B https://m.edsoo.ru/d6532eb9
HEHTPAJIbHBIX MOJISIX
bubnunoreka LIOK
35 P 14.10-18.10
CHICHHE Sajtad https://m.edsoo.ru/f7706d63
Pabora cunbl Ha ManoM U Ha
36 KOHEYHOM IEPEMELICHUH. 21.10-26.10 Bbu6moteka [JOK
I'paduueckoe npencraBnenHue https://m.edsoo.ru/913974c7
paboThl CUIIBI. MOIIHOCTH CHJTBI
Kunernueckas sueprus. Teopema 00 21.10-26.10
37 W3MCHECHUY KHHETUYECKOW YHEPTHH bubmmorexa [JOK
B p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOUKH
IToTennuaabHbBIE U 21.10-26.10
38 HENOTEHITUAJIBHEIC CHJIEI. bubnmorexa LIOK
ITorennmanesHas Heprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKast CKOPOCTb
Kontpoabnas padora Ne 4 mo reme 21.10-26.10
39 ""3aKOHBI COXpaHEHHH B bubmuoreka [IOK
MexaHuke' https://m.edsoo.ru/f57b4e01
Amnanus k/p. TpeTbs KocMudeckas 21.10-26.10
cKkopocTh. CBsA3b pabOTHI
bubnunorexa LIOK
40 HETIOTEHIIUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHCPIrun
CHCTEMBI TeJl. 3aKOH COXpaHCHUA

https://m.edsoo.ru/f30f43b6
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MEXaHUYECKOHN YHEPrun

Yupyrue u Heynpyrue

bub6nmoreka [IOK
41 . .11-08.11
CTOIIKHOBCHI. ¥ papieHie 05.11-08 https://m.edsoo.ru/474e7c4a
Bepuymnu s neanbHON KUIKOCTH
Amnanu3 x/p. Pazputue 05.11-08.11
42 MPEJCTABICHUN O IPUPOJIE TEIIIOTHI. bubnmnoreka HOK
OcnoBueie nonoxenus MKT. https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHOBCKOE ABIKEHHE
CTpoeHue ra3000pa3HbIX, XKUAKUX U 05.11-08.11
43 TBep bIX TEIL. Xa I:ncTe BI/I)I(HGHI/ISI u bubmorexa HOK
PIABLE TEIL. AApaIcteD A https://m.eds00.ru/c44d02e2
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepbl MOJIEKYJT 05.11-08.11
44 (aromoB). KonnuecTBo BemecTBa bubmmorexa [JOK
) H ' https://m.eds00.ru/c5b72ab7
[TocTostHHas ABoraapo
45 Temmeparypa. TerioBoe 05.11-08.11 bu6mmoteka [JOK
paBHoBecue. [Ikana Lenbcus https://m.edsoo.ru/0070d493
bu6nmorexa LIOK
4 P 11.11-15.11
6 CHicHie sanat > https://m.edsoo.ru/1531abab
. 11.11-15.11 bu6nmorexa LIOK
47 " .
AACAILHBIN Ta3. & a30BBIC SAKOHE! https://m.edsoo.ru/1deb2367
48 VYpaBHenne Menneneena- 11.11-15.11 bu6nmorexa LIOK
Knaneiipona. Pemenne 3amaq https://m.edsoo.ru/8d12c328
49 AbcomoTHas TeMiieparypa. 3akoH 11.11-15.11 bubmuoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 N3omporieccrl B u1eaaIbHOM Ta3e C 11.11-15.11 but6mmorekxa [IOK
MHOCTOSIHHBIM KOJIMUECTBOM BEILIECTBA https://m.edso00.ru/68878d51
51 ['paduaeckoe nmpencraBnenue 18.11-22.11 bubnmnorexa [JOK

H30IIPOHECCOB: U30TCPMA, U30X0pa,

https://m.edso0.ru/1344327b
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n3zobapa

18.11-22.11 bu6nmoreka IIOK
2 MKT
> Ocuoroe ypasienne https://m.edsoo.ru/c8094721
53 Perlteriie 3a1a1 18.11-22.11 bubnuorexa [{OK
A https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOU TEMIIEPATYPBI 18.11-22.11
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHeN KHHETUYECKON dHEeprue https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TETIOBOTO
JIBHKCHHS €€ YaCTHII
55 O6OGI£IGHI/I€ U CUCTEMaTH3aIs 18.11-22.11 bubnnorexa [IOK
3HaHui mo teme "OcHoBbel MKT" https://m.edso0.ru/09d12fd8
Kontpoabnas padora Ne 5 mo reme bubanorexa [JOK
56 25.11-29.11
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
Ananus x/p. TepMogumHaMuyecKas 25.11-29.11
cucTtema. 3a/laHue BHEIIHUX YCIOBHIA
nis T/l cuctemsl. BHemHue u
57 BHYTpEHHHE TlapaMeTphl. [lapameTpol bubmorexa HOK
YIP P pHl- 21ap P https://m.eds00.ru/5f8d38a3
TJ1 cuctemsl Kak CpeHUE 3HAYECHUS
BEJIMYMH, ONMCHIBAIOIINX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKHY. 25.11-29.11
58 Camonpou3sBosibHas penakcarus T/ bubmorexa HOK
P P 8 https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopnens uneanbHOro rasa B 25.11-29.11
59 TepMOJIMHAMUKE. Y CJIOBUS bubmorexa [TOK
pMOAL T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJETHU
60 Vpasnenne Menieneena- 25.11-29.11 bubnuotexa [JOK

https://m.edsoo.ru/bal178d0
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Knanelipona u BeIpaxeHue s
BHYTPEHHEHN SHEPIUU

Bripaxenue 11 BHyTpeHHEN
SHEPIrUH OJHOATOMHOI'O UICAIBHOIO

bu6nmorexa [IOK

61 2.12-06.12
rasza. KBazucraruueckue u 0 06 https://m.edsoo.ru/ac5cacl5
HECTAaTHYECKUE TIPOIECCHI
DnemeHTapHasi paboTa B
62 TepMOAMHAMUKE. Beruucnenue 02.12-06.12 bubnuoreka [IOK
paboTsI 10 rpaduKy mporecca Ha https://m.eds00.ru/741d5738
pV-auarpamme
Temonepenayda kak cnocod By 10K
noInoTeKa
63 i T 02.12-06.12
H3MCHCHINT BHyTperHeit sneprun 1] https://m.edsoo.ru/3d734561
CHCTEMBI O€3 COBEpUICHUS PAOOTHI
64 KonBek1us, TemI0npoBOIHOCTb, 02.12-06.12 bubnunoreka LIOK
U3JIyYeHUe https://m.eds00.ru/157b54cd
KonuuecTBo TEMIOTHI.
TennoéMkocTh Tena. Y aenbHas u Eubs 10K
HOJIMOTEeKA
65 & . .12-06.
MOJISIpHASI TETNIOEMKOCTHU BEILIECTBA 02.12-06.12 https://m.edsoo.ru/7ba67355
VY aenbHas TEIOTa CropaHust
TOTLIINBA
66 Pacuér xonmuecTBa TEMIOTHI PU 09.12-13.12 bubmuoreka [JOK
Temioneperaye https://m.edsoo.ru/ldb5ad4e
67 [TonsiTue 06 anuabaTHOM mpoIiecce. 09.12-13.12 bubmmoreka [JOK
ITepBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo0.ru/d8098824
KonnuectBo TernoTs! ¥ paboTa Kak 09.12-13.12
68 MEpPbI U3MEHEHUS BHYTPEHHEN Bubmmorexa [IOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
69 BTopoii 3ak0H TepMOTMHAMHKY TSI 09.12-13.12 bubnuotexa [JOK
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PaBHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeoOpatumocTts
MPUPOIHBIX MPOLIECCOB

https://m.edsoo.ru/c6f4f464

20 [TpuHIMIBI ACHCTBHS TEIIOBBIX 09.12-13.12 bubnuorexa [JOK
mammH. KITJ] https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3naduenue KIIJI. 16.12-20.12 bubmuorexa [IOK
Huxn Kapno https://m.edsoo.ru/fe3857b9
79 Pellteriie 3a1a1 16.12-20.12 bubnuoreka [{OK
A https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIEKTHI 16.12-20.12
73 HCIIOJIL30BAHUS TEMIOBBIX bu6nunorexa LIOK
nBurareneil. TenaoBoe 3arpsi3HEHUE https://m.edsoo.ru/9867aaa7
OKPYXaIOIIEeH Cpeabl
74 Pellteriie 3a1a1 16.12-20.12 bubmuoreka [IOK
A https://m.edso0.ru/c8c70432
O00011eHNEe U CUCTEMATH3AIINS 16.12-20.12
75 3HaHUU 1Mo Teme "TepMoauHaMuKa bubnmorexa [TOK
P A ) https://m.edso0.ru/28d62b3f
TemnmoBble MaIIAHbI
IIpomexyTOUHAS ATTECTANMSA MO
uroram 1 mosyroaus.
76 KonTposbnasi padora Ne 6 no teme 23.12-30.12 bubmorexa LOK
https://m.edsoo.ru/1b6e26c5
"Tepmoannamuka. TenjioBbie
MAaIIUHBI"
Amnanmus x/p. [lapooOpazoBanue u
KoHJeHcauus. Mcnapenue u bubmuoreka [JOK
7 KUIleHue. Y aenpHas TeIioTa 23.12-30.12 https://m.edso0.ru/6f8e6777
napooOpazoBaHUs
78 Hacrlmennsie 1 HeHaCHIEHHBIE 23.12-30.12 bubmmorexa TIOK

https://m.edsoo.ru/f5¢17d02
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napel. KauecTBeHHAs 3aBUCHUMOCTh
IJIOTHOCTH U JaBJICHUS
HACBIIIEHHOT O Iapa OT TEMIEPATYPHI,
HX HE3aBUCHMOCTh OT 00bEMa
HACBIIIEHHOT0 Mapa. 3aBUCUMOCTh
TeMIEpPaTypbl KUIICHHS OT JIaBJICHUS
B JKHJIKOCTH

BrnaxnocTs Bo3ayxa. AGCONIIOTHAS U bubmmoreka [JOK

79 23.12-30.12
OTHOCHUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79

bubnunoreka LIOK

80 Pemterite aga 23.12-30.12 https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrannmueckue u BuG LIOK

HOJIMOTEeKA

81 aMOP(bHBIe Tena. AHU30TPOITHS 09.01-10.01 https://m.edsoo.ru/20a88a03
CBOWCTB KPHCTAJIJIOB
[TnaBneHne U KpUCTAIUTH3AITHS. Eub OK

82 VY enbHas TEIUIoTa IUIABICHHSL. 09.01-10.01 nosmorexa I

https://m.edsoo.ru/6ee91e9f
CyOnumarnus
Hedopmaruu TBEpAOTO TENA.

83 Pactsokenne u cxxatue. CaBur. 13.01-17.01 bubnuoreka [{OK
Monyns ¥Ownra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U 13.01-17.01

84 TBEPABIX T€N. AHTAPMOHU3M bubmuoreka [IOK
TETJIOBBIX KOJICOAHWI 9acTHIl https://m.edsoo.ru/7ba5edf2
BEIIeCTBA

85 [IpeobpazoBanue sHepruu B (ha30BBIX 13.01-17.01 bubnuorexa [IOK
rnepexoaax https://m.edso0.ru/97a0672f

86 YpaBHeHUe TeroBoro 6agaHca 13.01-17.01 bubnmorera LHOK

https://m.edsoo.ru/ab1521fb
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13.01-17.01

bubnunoreka LIOK

87 | Pemennc sanat https://m eds00.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.
88 Kamwnspasie HBJ‘IUCHI/I}I. [aBnenue 20.01-24.01 bubmmoreka [JOK
MOJT UICKPUBJIEHHOW MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
s)kusikoctu. @opmyia Jlamnaca
O06001IeHNEe U CHCTeMAaTH3aIINS 20.01-24.01
89 3HaHUM 10 TeMe "ArperaTHble bubmmoreka [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/0b52575c¢
nepexoanl"
Kountpoabsnas padora Ne 7 mo treme 20.01-24.01
90 "ArperaTHbie COCTOSTHHSA bubmorexa HOK
P https://m.edsoo.ru/7dc2a739
BenlecTtBa. ®a3oBblie mepexoabl"
Ananms K/p. DnexTpuszanus Ten u e 20.01-24.01
MPOSIBICHUS. DJICKTPUUCCKUIN 3aps/I.
91 I[F:aa BH/JIA DJICKT I/I‘TSCKI/IX 3aps fB " bubmmorexa [JOK
8 P PAHOB. https://m.edsoo.ru/1aff445f
[TpoBOIHUKY, TUIIEKTPUKH U
MOJTYTIPOBOTHUKU
DneMEeHTApHBINA ANEKTPUUECKUI Bu6 10K
noIMoTeKa
2 . 20.01-24.01
o 3apsAl. 3AKOH COXpaHCHHS 00 0 https://m.edsoo.ru/f49afd24
IIEKTPUIECKOTO 3apsijia
03 B3aumopeiictBue 3apsios. 97 01-31.01 bubnnorexa [JOK
Toueunsie 3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746
27.01-31.01 bubmuoreka [{OK
94 Penrenne 3amau https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpudeckoe moje. Ero gelicteue 27.01-31.01 bu6mmoreka [JOK

Ha SJICKTPUUCCKUE 3apsAabl

https://m.edsoo.ru/05c6bfal
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Hanpsk€HHOCTD 27IEKTPUUECKOTO 27.01-31.01
nostst. [IpoOubIii 3aps. Jlnaum
96 Har H)KgHHOCTI/I tmili HYECKOTO bubmmorexa [JOK
P P https://m.edsoo.ru/3dac6957
noJist. OMHOPOHOE AIIEKTPUIECKOE
nosne
[ToTrenuuanbsHOCTH 27.01-31.01
97 3JIEKTPOCTATUYECKOTO MOJIS. bubmmoreka [JOK
Pa3HocTh MoTEHIMAIOB U https://m.eds00.ru/80021447
HaIpsDKEHUE
[ToTenuunansHas sHEprUs 3apsijia B
08 AJIEKTPOCTATUYECKOM ITOJIE. 03.02-07.02 bubmmoreka [JOK
[ToTeHiman 3J1eKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oSt
CBs13b HAPSHKEHHOCTHU TOJISL U 03.02-07.02
99 A3HOCTH ITOTCHIIMAJIOB JIJIS bubmmorexa [JOK
P https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS
100 [TpuHIMI Cynepno3uuu 03.02-07.02 bubmuoteka [IOK
ANEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfe4a6c
03.02-07.02 bubnuoreka [{OK
101 P
CHICHHE 3a/1a4 https://m.edsoo.ru/5a582263
102 ITone Toueynoro 3ap$IL[a.vH0ﬂe 03.02-07.02 bu6nmorexa LIOK
PaBHOMEPHO 3apsHKEHHON cepsl https://m.edsoo.ru/b297b5c3
ITose paBHOMEPHO 3apsIKEHHOTO IO
103 00BEMY ma;v)a. [Tome paBHf)MepHO 10.02-14.02 bubnuotexa [JOK
3apsHKEHHON OECKOHEUHOU https://m.edsoo.ru/f7a665ee
MJIOCKOCTH
104 [TpOBOAHHKH B 3JIEKTPOCTATHICCKOM 10.02-14.02 bubmmoreka [JOK

rmoiie. YcloBue PaBHOBECHUA 3apsa10B

https://m.edso0.ru/32405eab
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JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B

10.02-14.02

bubnunorexa LIOK

105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. D1ekTpo€MKOCTh 10.02-14.02
106 KOHJCHCATOpa. DIEKTPOEMKOCTD bubmmorexa LJOK
A pa. P https://m.edsoo.ru/845b4f73
TUIOCKOTO KOH/ICHCATOpa
107 [TapamiensHOE cCOeTMHEHUE 10.02-14.02 bubnunoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
[TocnenoBarenbHOE COETUHEHUE bubmmoreka [JOK
108 17.02-21.
KOHJICHCATOPOB 02-21.02 https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOTO 17.02-21.02 bubaunorexa [JOK
KOHJICHCATOpa https://m.edsoo.ru/73a34f18
17.02-21.02 bubmuoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBroKeHHE 3apsKCHHOW YaCTHUIIbI B 17.02-21.02 bubnuorexa [JOK
OZHOPOJIHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agay 17.02-21.02
O00011eHNEe U CUCTEMATU3ALIS G LOK
o " _ NOJINOTCKA
113 3HaHI'/'II/I 0 TeMe "DIJIEKTPUIECKOE 25.02-28.02 https://m.edso0.ru/5752603f
none
114 KonTposbHas padora Ne 8 no reme 95 02-28.02 bubmuoreka [IOK
"JyiekTpUYeckoe noJie' https://m.edsoo.ru/cefe90e9
Amnanus k/p. Cuna Toxa. 25.02-28.02
115 IToctrosiHHBIN TOK. Y cloBUs bubmuoreka [{OK
CYIIECTBOBAHUS MOCTOSTHHOTO https://m.edso0.ru/233311b5
AIEKTPUYECKOTO TOKA
116 Uctounuku Toka. Hanpsiokenue u 25.02-28.02 bubmuoteka [IOK

S1C

https://m.edsoo0.ru/0839al115
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3akoH OMa a1 yyacTKa Lenu.

25.02-28.02

bubnunorexa LIOK

117
DJIEKTPUUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
OJIHOPOJIHOI'O ITIPOBOJIHUKA OT €ro bubnuoreka [JOK
118 03.03-07.03
JUTMHBI Y TIOIIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHHUS
119 Y aenpHOE CONPOTUBIICHHE BEIICCTBA. 03.03-07.03 bubnuorexa [JOK
Pemienue 3anau https://m.eds00.ru/437f8300
[TocnenoBarenbHOE, MapauIeIbHOE, 03.03-07.03
120 CMEIIIAHHOE COCIUHCHHE bubmorexa HOK
A https://m.edsoo.ru/236f7e07
MIPOBOJTHUKOB
Pacuér pazBeTBIEHHBIX 03.03-07.03
121 3JIEKTpUYECKUX Leneil. [IpaBuia bubmorexa HOK
P : P https://m.eds00.ru/1794cf37
Kupxroda
03.03-07.03 bubnuorexa [IOK
122 Pemerre 3a1as https://m.eds00.ru/3881b469
123 Pabora snexTpruueckoro Toka. 3aKoH 11.03-14.03 bubmmnoreka HOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5c
11.03-14.03 bubmuorexa [{OK
124 P
CHicHie sanat https://m.edso0.ru/6761bfOf
MOoIIHOCTb 3JEKTPUUYECKOTO TOKA. 11.03-14.03
125 TenmoBas MOIIHOCTH, BBIACIsICMAs bubmorexa [JOK
= > BB https://m.eds00.ru/99750a6f
Ha PE3nCTOpPE
bubnunorexa LIOK
12 P 11.03-14.
6 cHicHie sanat 03-14.03 https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpEeHHEE CONMPOTHUBIICHUE bubmmoreka [JOK
127 11.03-14.
HCTOYHHKA TOKa 03-14.03 https://m.edsoo.ru/72d453af
128 3akoH OMa AJid MOTHOM (3aMKHYTOM ) 17.03-21.03 bubnmnorexa [JOK
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ANEKTPUYECKOMN LETH

https://m.edsoo.ru/221f40fb

129 Pemmene 3arad 17.03-21.03 bu6nmoreka IIOK
https://m.eds00.ru/3580b679
17.03-21.03 Bu6mumoteka [JOK
130 MOIKHOCTE HOTOTEYK? TOKA https://m.edSO(])_.[ ru/a0ae51d8
17.03-21.03 Bu6muoteka [JOK
131 Koporioe sambikatiite https://m.edSO(])_.[ ru/546f5632
132 Konzencarop B 1ienu mocTOSTHHOTO 17.03-21.03 Bbu6motreka [JOK
TOKa https://m.edso0.ru/35368f3e
133 Pemenue 3anau 31.03-04.04 ]r?tI:[I[()ssJ:I/P/I;fcIi(si)grOu/ILlOce 0
134 Pemrenue 3ama4 1mo Teme 31.03-04.04 bubnuorexa [JOK
"IlocTosHHBIN 31eKTpUYecKuil TOK" https://m.edsoo.ru/a7340a29
135 Pemrenne 3ama4 1mo Teme 31.03-04.04 bubnuoreka [JOK
"ITocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edso0.ru/744261b8
136 Pemienue 3amau mo teme 31.03-04.04 bu6mmoteka [IOK
"TIoCTOSHHBIN IEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O00011eHNEe U CUCTEMATU3ALIS 31.03-04.04
137 3HaHU# 10 TeMe "TloCTOSTHHBIM bubmmorexa [IOK
. https://m.edso0.ru/bfd7a050
AIIEKTPUUYECKHUH TOK
KonTtpoubnasi padora Ne 9 nmo reme BuGmmorexa LIOK
138 "H(:?TOHHHblﬁ 3JIeKTPUYeCKHUil 07.04-11.04 https://m.edsoo.ru/1885ddfL
TOK
DnexTpuieckas IpoOBOIUMOCTb
139 pa3IUYHBIX BeuvleCTB. 07.04-11.04 bubmmoreka [JOK
DIIEKTPUUYECKHUI TOK B METaJLIax. https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
140 DNEKTPUYECKUH TOK B pacTBOPax U 07.04-11.04 bubmuoteka [IOK
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pacIuiaBax 3JIeKTPOIUTOB. 3aKOHbI
®dapanest 15 JJIEKTPOTIU3a

https://m.edsoo.ru/4b423491

bubnunoreka LIOK
141 i ! 7.04-11.04
DnexTpuveckuil TOK B razax. [Tna3zma 07.0 0 https://m.edsoo.ru/92d92f76
142 DIIEKTPUUYECKHI TOK B BaKyyMe. 07.04-11.04 bubnmnoreka HOK
BakyyMmHbIe puOOpsI https://m.edsoo.ru/2E+160
DJIEKTPUUYECKU TOK B Bu6 110K
noInoTeKa
143 . 14.04-18.04
HOIMYHPOBOARMEAR https://m.edsoo.ru/ab61c660
[TorynpoBoAHUKOBBIE TIPUOOPHI
144 Kontpoabnas padora Ne 10 mo 14.04-18.04 bubmmoreka [JOK
Teme: «Tokm B cpexax» https://m.eds00.ru/83622200
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U
HANPSDKEHUS B LIEMH MOCTOSHHOTO
TOKa MPU MOMOIIH aHAJIOTOBBIX U
145 1U(POBBIX U3MEPUTENBHBIX 14.04-18.04 bubnnorexa [JOK
npu6opoB" uiK "3HAKOMCTBO ¢ https://m.edso0o.ru/5643ea56
1 poBoi 1abopaTopueil no pusnke.
[Tpumepst uzmepeHus: GU3NIECKUX
BEJTUYUH TP TIOMOIITH
KOMITHIOTEPHBIX JATYUKOB"
Pu3nyeCcKui MPAKTUKYM 10 TEME
"I/I
146 3yueHHEe HEPaBHOMEPHOTO 14.04-18.04 bubnnorexa [JOK
JIBUKEHUS C LIEJIBIO ONPENETICHUS https://m.edso0.ru/f6292f5f
MIHOBEHHOM ckopocTh"
Du3NYeCKU IPAKTUKYM I10 TEME
HH
147 3MEpEHHE YCKOPEHUs TPU 14.04-18.04 bubnmnorexa [JOK

PSIMOJIMHEHHOM paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU

https://m.edso0.ru/6960b6ef
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mwiockoct" uinu "MccnenoBanue
3aBHCUMOCTH IIyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JBHKEHUU"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"3mepenune yCKOpeHHsi CBOOOIHOTO
nageHus" win "N3yuenue ABUKEHUS
Tesa, OPOIIEHHOTO0 TOPU30HTAIILHO"

bu6nunoreka LIOK

21.04-25.04 https://m.edsoo.ru/d1ea2402

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tela 110
OKPY’KHOCTH C TIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO" WIH
"HccneqoBanue 3aBUCUMOCTH
nepuoaa ooparieHuss KOHHYeCKOro
MasiTHUKA OT €ro rmapaMeTpoB"

bubnunoreka LIOK

21.04-25.04 https://m.edsoo.ru/bcf53514

150

151

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mMepeHune paBHOIEHCTBYIOIIEH
CHJIBI ITPU JIBMDKEHUH OpycKa 110
HAKJIOHHOM INIOCKOCTH" WJIN
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Du3n4eCKu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOIINUX B
MIPY>KUHE U PE3UHOBOM 00pasIie, OT
ux nedopmanun" unu "Nzyyenue
JBUKEHHS] CUCTEMBI T€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUM

bubmmoreka IIOK

21.04-25.04 https://m.edso00.ru/0b34db84

bubnunorexa LIOK

21.04-25.04 https://m.edsoo.ru/b55b81al
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0J10K"

152

153

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenue ko3 uIeHTa TpeHus
10 BEJIMYMHE YTIIOBOIO
Kod(duUIMeHTa 3aBUCUMOCTH
Frp(N)" unu "HccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C ITEPEMEHHBIM

ko3 urmeHToM TpeHus" UIn
"N3yueHue NBUKEHUS Ipy3a Ha Bally
¢ TpeHuem"

®u3NUecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycinoBUui paBHOBECHUS
TBEPJOTO TEJA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpyupoBaHue
KPOHUITEMHOB U pacy€T CUII
ynpyrocta" wiu "HU3yuenune
YCTOMYHMBOCTH TBEPJOTO TEIA,
MMEIOIIETO TUIOMIAb OMOphI"

21.04-25.04

28.04-30.04

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepeHune uMIiyibca Tena mno
TopMo3HOMY IyTH" uiu "U3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
AJIEKTPOMOOUIISI ¥ MOIITHOCTH CHITBI
Tarn" uim "CpaBHEHNE U3MEHEHHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
nu "HccnenoBanue coxpaHeHus
MMITYJIbCA TIPU YTIPYTOM
B3aumoeicTeun" win "M3mepenne

28.04-30.04

but6mmorekxa [IOK
https://m.edsoo.ru/856fh28e
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KHMHETHUYECKOM SHEPrUM TeJia Mo
TOPMO3HOMY ITyTH"

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUECKOTO
nporuecca (peKOMEHI0BaHO
UCIIOJIb30BaHUE ITUPPOBOI
nabopartopun)" wim "M3ydeHue
M30XOPHOTO Ipoluecca’ uiu
"N3yuenue nzobapHoro mpoiecca"
un "[IpoBepka ypaBHEeHUs
cocrosiHus"

Ou3nyecKuil MPakTUKYM 0 TEME
"U3mepenue yaenpbHoi
TemwoéMmkoctu" uin "Uccinenosanue
mpoliecca OCThIBaHUS BEIIecTBa" UIH
"UccnenoBanue agnadaTHOro
npouecca" wim "H3ydenue
B3aUMOCBSI3H YPHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTENH"

28.04-30.04

05.05-08.05

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

bu6nmorexa LIOK
https://m.edsoo.ru/2f2faa61

157

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
WCTIApEHUS KUJKOCTER" W
"N3mepeHune yaenbHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HACBIILIEHHBIX NIApOB" WU
"N3mepeHue abCoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MaccChl

05.05-08.05

but6mmorekxa [IOK
https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

napoB B nnomeuieHun". zmepenue
ko3 uImeHTa mTOBEPXHOCTHOTO
HATSDKCHUS

158

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOuoieHre mpeBpamieHus
SHEPTUU 3apsHKEHHOT0 KOHJIEHCAaTopa
B DHEPIrHUI0 U3JIyYeHus cBeToauoaa"
unu "M3yueHne npoTeKaHus TOKa B
LIeTIH, coJiepKalieid KonaeHcaTop"
unu "Pacnpenenenue pa3HoOCTU
NOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIUHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKYM 0 TeME
"UccneqoBaHue CMEIAaHHOTO
COCIMHEHUS PE3UCTOPOB" HIIH
"N3mepeHue yaenbHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBHCUMOCTH CHIIBI
TOKa OT HATIPSKEHUS JJIS JIAMITbI
HakajauBaHus"

05.05-08.05

05.05-08.05

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

bubnmorexa LIOK
https://m.edsoo.ru/2b179d98

160

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGmronenue anexrponusa’ win
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" wim "HMccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEpaTyphl”
nnu "CHATHE BOJIBT-aMIIEPHOI
XapaKTEPUCTUKH auonaa”

05.05-08.05

but6mmorekxa [IOK
https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

KonTpoJubnas pa6ora Ne 11 mo
TeMaM: «JJIeKTpuYecKoe moJie.

bu6nunoreka LIOK

161 13.05-16.05
IocTOSIHHBIN JIeKTPUYECKU I https://m.edsoo.ru/ed017d93
TOK».

Ananu3 x/p. Pe3epBHbIi ypOK.

162 O6OGLEI€HI/IC u cnc'TeMaTmaum{ 13.05-16.05 bubnuorexa [JOK
3HaHUU 10 TeMaMm ''KuHeMaTuKa. https://m.edso0.ru/3149956b
Hunnamuka"

PesepBHeIit ypok. O000IICHNE 1
163 CI/ICTI;MaTI/I?;ZpI/I?I 3HaHHI;II o TeMe 13.05-16.05 bubmmorexa [JOK
. 5 . ' ' https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBubIit ypok. O6001meHNE 1
P P 111 bubnuoreka [{OK

164 CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe 13.05-16.05

" " https://m.edso00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHUKE

PesepBusiit ypok. O6o0meHue u

CHUCTeMaTH3allMsl 3HaHUH 10 TEME bubmuoreka [{OK

165 13.05-16.05
"OcHOBBI https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKHHETHYECKON Teopun"

[IpomexyTouHAs1 aTTEeCTALMSA MO

166 uroram roaa. KonrposbHnas 19.05-23.05 bubnnorexa [JOK
padora Ne 12 mo temam ¢pusznku 10 https://m.edsoo.ru/Obcc77cl
KJacca.

PesepBusiit ypok. O6001IeHuEe U
CUCTEeMaTH3aIHsl 3HAaHHUH 110 TeMe

167 "ArperaTHble COCTOSIHHSI BEILIECTBA. 19.05-23.05 bubnuorexa [IOK
Pa30BbIe NEPEXOIBI https://m.edsoo.ru/59ca5c91
Tepmonunamuka. TernoBsie
MAaIlIHBI "

168 PesepBublit ypok. O6001eHrE 1 19.05-23.05 bubmuoteka [IOK



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

cUcTeMaTu3alus 3HaHUH 110 TeMe
"Dnekrpuueckoe nosie"

https://m.edsoo.ru/f2381c0c

PesepBHeiit ypok. O000mICHNE U
169 CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"TlocTOsSHHBIN 31EKTpUYECKUil TOK"

PesepBHbIil ypok. O6001IeHNE 1
170 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
"Toku B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

13

16

19.05-23.05

19.05-23.05

bub6nmoreka [IOK
https://m.edsoo.ru/3cae6dal

bub6nmoreka [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®usuka, 10 kimacc/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTeancTBO
«IIpocBemenuey * @uszuka, 11 knace/ Msxumes ['.J1., Byxosues b.b., YUapyrun
B.M. nox penaxmueii [TapdhentreBoit H.A., AxiimonepHoe o011ecTBO
«M3marensctBo «IIpocBemenue»

1 A.IL. PeimkeBuu. CoopHUK 331a4 1o gusuke. Mocksa, [Ipoda, 2005 - 2019 r.
[J Coopnuk 3aaa4 no ¢puszuke 1t 9 — 11 kinaccos. CocraButens [.H. Ctenanosa.
M.: «IIpocBemenue», 1996 r.

[J 3aganust oOpa3zoBareiabHOro nopraia Pemry EI'D

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. nmonx
penakiueii [TapdpentreBoit H.A., AkuimonepHoe o6mecTBo «3/1aTenbeTBO
«IIpocBemenuey * ®usnka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun
B.M. nox penakuueii [lapdentoeBoii H.A., AkunonepHoe o011ecTBo
«3narenbctBo «IIpocBeienue

1 A.IT. PermkeBuu. COopHUK 3a1a4 o pusuke. Mocksa, poda, 2005 - 2019 1.
[J Coopnuk 3aaa4 no ¢usuke 11 9 — 11 kinaccor. CocraButens I'.H. Ctenanosa.
M.: «IIpocsemenne», 1996 r.

1 I'.B. Mapkuna ®@uszuka 10 knacc. [loypounsie minanel no yueoHuky I'.51.
Msxkumesa, b.b. byxosuesa. B.: Yuurens, 2004. 5. BoakoB B.A. IToypouHsie
paspabotku o pusmke. 10 kmacc. M.: Bako, 2006.

[] COOpHUK TE€CTOBBIX 3aIaHUM JJIsl TEMATHYECKOTO M HTOTOBOTO KOHTPOJISL.
®usuka 10 knacc. M.: «Murtennexr-Lentp», 2004 T.

[1 C.M. AngpromeukuH, A.C. CiiyxaeBckuid. Pusnka. «KoHCTpyKTOp»
CaMOCTOATENLHBIX U KOHTPOJbHBIX paboT. 10 — 11 xmaccer. [Tocobue st
yuuteneil. M.: IIpocsemenue, 2010.

1 A.H.Manunun. CO0pHUK BOPOCOB U 3aAa4 1o ¢pusnke. Mocksa,
[Ipocsemenne, 2002.r.

JlonoJiHUTEIBLHASA JUTEpaTypAa:

1. 'opnosa JI.A. MUnTerpupoBannbsie ypoku pusuku. 7 — 11 knacesl. M.: Bako,
2009.

2. 3opun H.U. DnextuBHsIil Kypc «nemeHTsl Onoduszukm». (knacc.M.: Bako,
2007

3. I'pebenkuna T.M. ®@uzuka. [Ipenmernas nenens. B. Kopudeit, 2008.

4. Tlepenvman S1.1. 3anumarensHas ¢puszuka. M.: Hayka, 1983.

5. ®usnka B cxemax u tabmumax/ Coct. C.A. Cobonea. CII6.: « Tpuron», 2006.
6. l'opnosa JI.A. Onumnuans! no ¢pusuke. 9 — 11 knaccesl. M.: Bako, 2007



7. JIeimapeBa H.A. ®usuka 9 -11 knaccel. [IpoekTHas AeATEIBHOCTD YUaIUXCSl.
B.: Yuurens, 2008.

8.I'.A. benapukos, b.b. byxoBues u ap. 3agauu no Gpusuke A NOCTYHAIOIINX B
By3bl. M.: «Hayka»,1987 r.

9.I' B. Menenun. ®usuka B 3amadax. M.: «Hayka», 1985 1.

10.H.N.T'onsadap6. COopHHUK BOIPOCOB U 3a1a4 1o (pusuke. M.: «Briciias
mkonay, 1982 r. 11. EI'D — 2009, ®usuka, M.: «Actpenb», 2008 T. (TecTbl).
12.1.M. TI'enwdrat, JI.D. 'ennenmreiin, JI.A. Kupuk. 1001 3agava no ¢pusuke. M.:
«Hnexcay», 2007 r.

13.A.B. XyTopckoii u ap. Kak ctaTh yueHbsIM. 3aHATHA 110 HUBHUKE CO
ctapiiekyiaccHukamu. M.: «['mobycy, 2007.

14.Camoe noyiHO€ U3JaHuE TUIIOBBIX BAPUAHTOB pealibHbIX 3amanuil EI'D 2009
¢usuka /Coct. A.B. bepkos, B.A. I'pu6oB. — M.: ACT: Actpeinb, 2009.

15. EI'D. YHuBepcaibHbie MaTEpUabl JJ1sl TOATOTOBKH yuamuxcsa. Guszuka 2010/
ABt.-cocT. B.A. Opnos u ap. M.: «MuTtemnexrlientp», 2010.

16. ®usuka. [Tonroroska x EI'D — 2023,2024

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
1. http://ww1 http://nsportal.ru - conmansHas ceTh paOOTHUKOB 0OpPa30BaHMSL.

2. http://markx.narod.ru/pic/ - pusuka B mkoure.

3. http://festival.1september.ru/articles/ - ¢pecTrBaip megarornyecKux uacH
«OTKpPBITBIA YPOK».

4. http:/lwww.fizika.ru/ - caiit mis yanteneit pU3MKH U UX YUCHHKOB.

5. http://lwww.physics.ru/ - maTepuaisl o usuke.

6. www . ege .edu.ru - uadopmanrorusIit mopran EI'D.

7. http :// school - collection . edu . ru / - equnas komnekius [{TOPoB

n

1. XXuBas ¢usuka: odyyaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoxku ¢usuku ¢ ucnoib3zoBanueM Murteprera. http://www.phizinter.chat.ru/
3.®uzuka.ru. http://www.fizika.ru/

4. dusuka: KoJIeKus onbIToB. http://experiment.edu.ru/

S. ®u3uKa: SIEKTPOHHAS KOJUIEKIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

UHTEPHET

YUYEBHOE OBOPYJIOBAHHUE

Komnrerorep, MynbTumMeaunitabiii mpoextop. Habop naboparoproro o6opynoBaHus
JUTsl QU3MYECKOTO IKCIIEPUMEHTA.

OBOPYJAOBAHMUE JIAA ITPOBEAEHUS TABOPATOPHBIX,
MMPAKTUYECKHX PABOT, IEMOHCTPAILIUI

[udporas dusnueckas sadboparopust
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