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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®Denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOrPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICpKAHHE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
cTpaTernd OOy4YeHHs, BOCHHTAHUA W Pa3BUTHSI OOYYaIOIIUXCS CpPEICTBAMU
yaeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEal30BaTh
3a/la4yu MPO(PECCUOHAILHOM OpPHEHTALNK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
NPOSIBIICHUSI CBOMX HWHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OoOpa3oBaHMs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1o (Qu3Mke ONpenesnstoTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalomuXcsl, OCBOMBIINX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o pu3Mke BKIFOUYALT:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO r0JIaM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma o ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEIOCTABIsAECT BO3MOXHOCTH [UJIsl peaju3allMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
COXpaHEHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.
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®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyINas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTe€pUajiOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpeIHEro oOLIero 00pa3oBaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIJACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. EE peanuzanus mnpeanonaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yrinyOiaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cofiepKaHUs TPOTPAMMBI TT0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
IOPUHLIKAINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. g yrmyOnaéHHOro

YPOBHA — OTO CHCTEMA CaMOCTOATCIBHOIO YUYCHHYCCKOIO OKCIICPpUMCHTA,
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BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanm3anuyd  (GU3HUECKOrO0 TpakTHKymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszzgena (temsl). I[Ipu sTom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYaOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM MOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpyIOBaHHE JII YYEHUYECKHX TPAKTHYECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HUHTEIUIEKTyalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynmyuei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYeCKuX SIBJICHUN B MPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MojJeNd, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHUCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
dbU3MYeCcKX JKCIEPUMEHTOB, aHalW3a M HUHTEpIperauuu HHpopmaimmy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 240 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 5 n3 69. CtpaHnua cosgana: 17.11.2023 10:11 =¥ TATAPCTAH



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 Mo3HaHUA U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa M HANOpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHON TOUYKM OT BPEMEHHU U HX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.
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KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUM C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

W3yyenue [ABWKEHHS Teja, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHoOjia OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.
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IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckoll IMMPOTHL. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenusa. Cuna cOnpoOTHUBICHUS TNpPU JBUKEHUU Tena B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME  PaBHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeENld, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOUYEK. L{eHTp Macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NmMnynbe CAITBI 1 U3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.
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[loTeHIMaNbHBIE W HENOTEHUMAJNbHbIE CHIbl. lloTeHnnanbHas »Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

W3mepenne nMiryiibea Teia 1o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 240 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 11 13 69. CTpaHuua cosgaHa: 17.11.2023 10:11 =¥ TATAPCTAH



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenb uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHne MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tenma. YAelbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBHI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.
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CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. Y aenabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.
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Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSYKEHHOCTH TOJS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 240 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 15 13 69. CTpaHuua cosgaHa: 17.11.2023 10:11 =¥ TATAPCTAH



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOr0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapajUieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.
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Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCUMOCTH CHUJIBI TOKA OT HAMpsDKEHUS JUISl  JIAMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 240 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 17 us 69. CTpaHuua cosgaHa: 17.11.2023 10:11 =¥ TATAPCTAH



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, MPOBEpKa MPEMJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBONW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa nuHMI  WMHOYKOWM ~ MAarHATHOTO  TOJSL  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHUKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: WHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 240 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 20 3 69. CTpaHuua cosaaHa: 17.11.2023 10:12 =¥ TATAPCTAH



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUTMTYJOM CHITbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MoTpeOIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMKX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMT ACHCTBUS TpaHCchOopMaTopa.
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Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TEJIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaOmronenune natephepeHunu U 1uppakiii MeXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.
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M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYYEHUS Ha ABYX LIETIAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpaszoBanust  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU

IIOKO4I.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u moromieHrue GOTOHOB MPU MEPEXOIE aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.
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Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TriitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktnky m xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maromiee MOBTOPEHUE.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 240 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 28 u3 69. CTpanuua cosgara: 17.11.2023 10:12 =¥ TATAPCTAH



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIMM
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

NUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHWE, Hay4yHbId (DaKT, rumoresa, (pU3MYecKas BEIWYUHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsl CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHUKE,
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NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh  TIPaXJAHCKOW  MMO3MIMH  OOy4YarolIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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e HHTEpEC K pa3nu4HbIM chepaM MpoPecCHOHAITBHON ACATEIHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3WKOM W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e Cc(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpPhI, OCO3HAHUE TJI00aTHLHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

e TUIAHMPOBAHWE M OCYIIECTBJICHHE JEHCTBUI B OKpYXKAloOIIeW cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e paCIHIMPCHHUE OMBITA JCATEIHPHOCTH SKOJOTHYCCKON HAMpPaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM M0 (PU3uKe.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e chopMUPOBaHHOCTHP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHE ILIEHHOCTH HAy4YHOH MAESITeNbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh TMPOEKTHYIO M HCCIEA0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CaMOCTOSITENIBHO  (OPMYJIMPOBATh U  aKTyalM3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
e OINpENENsATh ILEJIHU JEATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
e BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
e paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMbI C YIETOM aHATN3a UMEIONTUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
e BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHHMBATh COOTBETCTBUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPJAMHHPOBATH W BBHINOJHATH pabOTy B YCIOBUSAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Ppa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3ZHEHHBIX MPOOIIEM.
Ba3oBhIe nccieaoBareJbCcKHe AeliCTBUA:
e BJAJETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHITUSMH U METOJIaMHU
buznueckoil HayKu;
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e BIAJETHb HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
JESITEIbBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIep>KaHUsl, IPUMEHEHHIO PA3JIMYHbBIX METO0B O3HAHUS;

e BJIAJICTh BUJAMHU JEATEIBHOCTH IO IIOJIYYCHUIO HOBOIO 3HAHUSA, €r0
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHUM Y4EOHBIX MPOEKTOB B 00IaCTU
bu3uKy;

e BBIIBJLITh IIPUYHMHHO-CIIEACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajady,
BBIJIBUIaThb TUIOTE3y €€ peleHus, HAaXOAWTb apPryMEHThl UL
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KPUTEPUU
peuieHus;

e AHANM3HMPOBATH I[IOJYYEHHBIE B XOJE pELICHUSA 3aJadd pPeE3yJbTaTshl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

e CTaBUThb U (HOpPMYIMpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIBHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

e JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

e YMETh NEPEHOCUTh 3HAHHUA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

e YMETh MHTEIPUPOBAThH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTei;

e BBIJBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTUHAIIBHBIE MOIXO0/bI U PELICHUS;

e CTaBUTh NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

e BJIQJIETh HaBBIKAMHU NOJIy4eHHs] MH(pOpMAIMU (U3MUYECKOTO COJEpKaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOPMALUHN Pa3TUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLEHUBATH JOCTOBEPHOCTh MH(MOPMALIH;

e HCINOJBb30BAaTh CPEICTBA HMH(POPMAIMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHusi, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpkKAHUS B Pa3IUUHBIX (opMaTax C
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIbHYIO (POPMY MPECTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
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e OCYHIICCTBIISITh OOIIEHHE Ha Yypokax (GU3UKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

e pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHMMAaTh M  HCHOOJB30BATh  MPEUMYLIECTBA  KOMAHIHOH U
VHAMBUYaJIbHON pa0oThI;

e BbIOMpATh TEMATUKy U METOJAbI COBMECTHBIX JCHCTBHI C y4éTOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e IMpPUHUMATH LEIU COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OLEHMBATH KAYECTBO CBOEr0 BKJAJa M KaXIOr0 yYaCTHUKAa KOMaHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

e IMpe/uiaraTb HOBBIE IPOEKTHI, OLEHUBATh HJEU C MO3UIHUH HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBIISATh ITO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUYHBIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO UM  BOOOpaXeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiicCTBUS

Camoopranusanus:

e CaMOCTOSITEJIBHO OCYLIECTBJISATh IO3HABAaTEIbHYIO JIEATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

e CaMOCTOSITEIBHO COCTABIISATH IUIAH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

e pacHMpATb paMKd y4yeOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

e JeJaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLEHUBATH NPUOOPETEHHBIN ONBIT;

e cmoco0cTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHUIO JPYAUIIMUA B 0OJACTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:
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e JaBaTh OLICHKY HOBBIM CHUTYaI[UsiIM, BHOCUTb KOPPEKTHUBHI B JACSTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

e BJIAJCTh HAaBBIKAMH TIO3HABATEIBHON pEQIEKCHH KaK OCO3HAHUSA
COBEpIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;

e UCIHONB30BaTh NpUEMBI pedIeKCUU s OLEHKH CUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

e YMEThb OLICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HMX
CHHMKEHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IPH aHaJIU3€ pPe3ybTaTOB
TeSITEIbHOCTH;

e TPUHUMATH Ce0sl, MOHMUMAs CBOU HEJOCTATKU U IOCTOMHCTBA,;

e IPUHMMATh MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJIU3€ PEe3yIbTaTOB
NESITEIIbHOCTH;

e TpHU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIINOKH.

B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPOTPAMMBI TIO
bu3uKe IS ypOBHA CpeaHero ooOmero oOpa3oBaHuA Yy OO0y4arolmuxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yCIieXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI
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K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHHIA:

e TMOHMMATh pPOJb (PUIUKK B IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pasznuyaTh YCJIOBUS TPUMEHUMOCTH Mojeied (U3MYeckux Tel u
IpOLIECCOB (SIBJIGHUI): WHEpIMaIbHAs CUCTEMA OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHbIN ra3, TOUEUHbIN 3aps/,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

e pa3nuyaTh ycIOBUA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHANM3HPOBATh U OOBICHATH MEXAaHWYECKHE MPOLECChl M SBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAM3HUPOBATH U OOBIACHITH TEIUIOBBIE MPOIIECCHI U SBJICHUS, UCIIONB3YSI
ocHoBHble mojokeHus MKT wu 3akoHBI MoONEKyIsipHOW (UBUKUA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeN TEIJIOBOTO ABMKECHHS €T0 YaCTHULl, CBA3b JABJICHUSA UIEAJIbHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
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COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—Kiranenpona,

e QAHAIM3UPOBATH M OOBSCHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HLIHNN SIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

e ONUCHIBaTh (PU3UYECKUE MPOLECCHl U SIBJICHUSA, WCIOJIb3Yys BEJIMYUHBIL:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHNPYTrOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HUAEaJbHOrO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTATUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

e OOBIACHATH  OCOOEHHOCTHM  NpPOTEKaHWs  (U3MYECKUX  SIBICHUIL:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaaum, EKTPU3aLUs Tell, SKBUMIOTEHIUATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

e TPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTU OJAHON (PU3MUECKON BETUUHUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM
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aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

e TPOBOAWTH KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHUI;

e TMPOBOJUTH ONBITHI [0 IPOBEPKE MPEIIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

e coOmrofaTh MpaBuiIa 0€30MacHOTrO TPyAa MPH MPOBENECHUN UCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

e pemaTh pacy€THBIC 3aJa4M C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
penieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelaTh KaueCTBEHHbIE 3a/Jayd, TpeOylollre NPUMEHEHUs 3HAHUW U3
pa3HbIX pa3leioB Kypca GU3MKH, a TAaK)KE UHTErpalliy 3HAaHUI U3 APYTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

e HCIOJB30BaTh TEOPETHMUECKUE 3HAaHUSA s OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e TMPUBOAUTH NPHUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

e AHAIM3UPOBATH U OIICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOTO

00I11eCTBa;
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e TMPHUMEHATH pa3jIMyYHbIE CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HNUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepalOTKH U TPEAbSIBICHUS Yy4eOHOW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA HH(pOpMaLUY;

e IIPOSBIATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATELCKUX padoT;

e paboTaTb B TpYMNIE C HCIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy IPyNIbl, PAMOHAIBHO PaclpeAesiTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

e MPOSBIATH MOTHUBAIMIO K Oyayliel mpodeccHOHaIbHON NeATEIbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e TMOHMMATh poOdb (HU3UKK B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YelI0BeKa, Pojb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JICSITEIbHOCTUM YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
AIEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;

e pasznuyaTh YCJOBUS TPUMEHUMOCTH MOJene (U3Mdeckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJICJICH aToMa, aTOMHOTO s7ipa U
KBAHTOBOM MOJICJIU CBETA;

e pasnuyaTh yclOBUS (TpaHULbl, 00JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;
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e AHANM3UPOBATH U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHANM3HUPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONUCHIBaTh (HPU3UYECKUE TPOILIECChl U SBJICHUS, HCIOJIb3YysSd BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e OOBICHATH  OCOOEGHHOCTHM  TpPOTEKaHWs  (UBHYECKUX  SIBICHUIL:
AJIEKTPOMATHUTHAS UHYKIIMS, CAMOUHYKIIUSI, PE30HAHC, HHTEP(PEPECHITHUS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

e OINpENENsATh HAMpaBJICHUE WHIYKIIMM MArHUTHOTO TMOJs MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

e CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOHN JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

e TMPHUMEHATh OCHOBOMOJIATAIOIINE ACTPOHOMHYECKHUE TMOHSTHUSA, TEOPUU H
3aKOHBI JJI1 aHajiu3a ¢ OOBACHEHWS (U3UYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e TMPOBOJUTH WCCIICIOBAHUE 3aBHUCHUMOCTEH (U3HUYECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH
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¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

e TPOBOAMUTH OMBITHI IO MPOBEPKE MPEITOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3yibTaThl M JI€JaTh BBIBOJ O CTaTyce MNPeIoKeHHON
TUIOTE3bI;

e OMHCHIBATH METOIBI OTYyUEHUSI HAYUHBIX ACTPOHOMHUYECKHUX 3HAHUH;

e coOm0/IaTh NpaBuia O€30MaCHOTO TpyAa MPHU MPOBEACHUU UCCIEIOBAHUM
B paMKax yueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIEATEIBbHOCTH C HCIIOJIb30BAHHEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

e pemaTrh pacu€THhIE 3aJa4¥ C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TpPeOOBAHUAM 3aJauyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

e pelaTh KaueCTBEHHbIE 3a/Jauyd, TPeOylollre NPUMEHEHUs 3HAHUW U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB E©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

e WCIONB30BAaTh TEOPETHUECKHE 3HAHUSA s OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

e TMPHUBOAUTH TNPUMEPHl BKIAJa POCCHUMCKMX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

e AHATM3MPOBATH U OIICHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAIEHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
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HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

e TMPHUMEHATH pa3IM4YHbIE CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HNUECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpMAlMI0 W OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

e TIPOSIBIATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YU€OHO-UCCIEI0BATENLCKUX paboT;

e paboTaTh B TPYMIE€ C HCIOJHEHHEM PA3TUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPyl B pEUICHUE pacCMaTpUBaeMOil MpoOIeMbl;

e IIPOSBIATH MOTUBALMIO K Oyaymied npohecCuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ieioB
n/n U TeM MPOrpaMmbl

KoaunuecTBO
4acoB

Bcero

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

BocnurareabHbI acekT

Hayunsiit MeTon mo3nanus
MIPUPOJIBI

Hroro no pazneny

Pasznea 2. MEXAHUKA

Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPO

JIBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Coznanue 0JaronpusaTHBIX YCIOBHIMA
JUISL Pa3BUTHS COLIMATBHO 3HAYUMBIX
OTHONICHUN 00yUaroIuXcs, U, Mpex/ie
BCET0, ICHHOCTHBIX OTHOIICHUM:

-K TPyZly KaKk OCHOBHOMY CIIOCO0Y
JOCTUXXCHUSA XKU3HCHHOI'O
0J1aronoay4ns 4eioBeKa, 3aJI0Ty ero
YCHENIHOTO MPO(eCcCHOHATTBHOTO
CaMOOTIPEICIICHHS U OIIYIICHUS
YBEPEHHOCTH B 3aBTPAIIHEM JIHE;

2.1 Kuunematuka

12

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Coznanue 01aronpusTHBIX yCIOBHM
JUISL Pa3BUTHUS COLMAIBHO 3HAYMMBIX
OTHOILIEHUN 00yJaroImuxcs, 1, Ipexae
BCET0, IEHHOCTHBIX OTHOILICHHA:

2.2 JnHamuka

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

-K TpyAy KaKk OCHOBHOMY CIIOCOOY
JOCTIKEHUS JKU3HEHHOTO
OJaromoydns 4eIoBeKa, 3aJI0Ty ero
YCIIEIIHOTO MPO(HECCHOHATEHOTO
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23

Craruka TBEpAOTO TEa

bubmnoreka LIOK
https://m.edsoo.ru/7f41a4a6

CaMOOIPCACIICHUS U OIYIICHUSA
YBEPECHHOCTH B 3aBTPAIIHEM JTHE;

Co3zanue 0JaronpusTHBIX YCIOBUMA
JUISL Pa3BUTHS COLIMATILHO 3HAYUMBIX
OTHOIICHUN 00yUaroluXxcs, U, Mpexe
BCETr0, IICHHOCTHBIX OTHOIICHUH:

24

3aKOHbBI COXPAHEHUS B
MeXaHUKe

Hroro no paszneny

11

38

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Coznanue 01aronpUsTHBIX yCIOBHM
JJIg pa3sBUTUA COLMATIBHO 3HAYMMBbIX
OTHOIIEHU 00yyarolmxcs, 1, Npexe
BCETO, [IEHHOCTHBIX OTHOLICHUI:

K 3HAHUSIM KaK UHTEIUICKTYaJIbHOMY
pecypcy, 00ecIeYrBarOIEMy
Oy/yliee 4yenoBeKa, Kak pe3ybTary
KPOIOTIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO TpY/a;

OCHOBBI

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

Co3naHue 01aronpHusITHBIX YCIOBHM

MalllMHbI

https://m.edsoo.ru/7f41a4a6

Bu6mmorexa LIOK JUISL Pa3BUTHUS COLMAIBHO 3HAYMMBIX
3.1 MOJIEKYJIIPHOKMHETUYECKOMN 15 hitps://m.cdsoo.rw/7f41 ada6 OTHOIIICHHH 06YYAIONTHXCS, H, TIPEKIE
TCOpHUH BCET0, IIEHHOCTHBIX OTHOIICHUH:
-K TPyZly Kak OCHOBHOMY CIIOCOOY
JOCTUKEHUS )KU3HEHHOTO
Tepmonunamuka. TennoBble bubnnorexka HOK
3.2 20 OJ1arornoiiydrs 4enoBeKa, 3ajory ero
9

YCIEUTHOTO MPOodecCuOHAIBHOTO
CaMOOIIPEICIICHUS M OIIYIICHHS
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AFpCFaTHBIC COCTOsAHUA

bubmnoreka LIOK

YBEPEHHOCTHU B 3aBTpPALIHEM JIHE;

Co3zanue 0JaronpusATHBIX YCIOBUMA
JUISL Pa3BUTHS COLIMATIBHO 3HAYUMBIX

3.3 Bemectsa. dasosie 14 https://m.edsoo.ru/7f41a4a6 OTHOWIEHHH 00YHAOIIMXCS, H, MPEkIe
HEPEXOBI BCET0, IIEHHOCTHBIX OTHOIIECHUM:
Hroro no pazgeny 49
Paszpnen 4. JIEKTPOIUHAMUKA
Coznanue 01aronpusTHBIX YCIOBUN
JUTSL pa3BUTHUS COIMATILHO 3HAYMMBIX
OTHOIIEHUN 00YJarOUIuXCsl, U, MPEXKIe
bu6mmoteka [IOK o
4.1 BHeKTpI/IquKOC noJie 24 BCEr0, HICHHOCTHBIX OTHOIICHUMU
https://m.edsoo.ru/7f41a4a6
K OKPY>KAIOIIUM JIFOASM KaK
0e3ycI0BHON U a0COJIFOTHOM IIEHHOCTH
-K TPYZy KaKk OCHOBHOMY CIIOCO0Y
JOCTHKEHHS )KU3HEHHOTO
B —— Bu6uorexa LIOK 0J1IaromoJTy4ust 4eJI0BeKa, 3aJI0Ty €ro
4.2 24
DJIEKTPUUYECKUU TOK https://m.edsoo.ru/7f41a4a6 YCIEIIHOTO NPOQeCCHOHANBHOTO
CaMOOTIPEJICIICHUS U OIIYIIICHUS
YBEPEHHOCTH B 3aBTPALIIHEM JHE;
Co3naHue 01aronpHusITHBIX YCIOBHM
Bu6uorexa [IOK JUTSL pa3BUTHS COLMATIBHO 3HAYMMBIX
4.3 ToKit B pasmiHbIX Cpefiax 6 https://m.edsoo.ru/7f41a4a6 OTHOIIEHHUIT 0OY4AIOLNXCA, H, IPEKe
BCET0, IICHHOCTHBIX OTHOIICHUI:
Uroro no pazgeny 54
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Paznea 5. PU3HUYECKHUN MPAKTUKYM

5.1 Ou3nYECKUi MPaAKTUKYM 16

Hroro no pazueny 16

bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Coznanue 01aronpUsTHBIX YCIOBHIMA
JUTSL pa3BUTHUSI COLMATIBHO 3HAYMMBIX
OTHOILEHUN 00YJarOUIuXCsl, U, MPEXK/Ie
BCEr0, IEHHOCTHBIX OTHOLIECHU:

K OKPY’KAIOIIMM JIFOJIIM KaK
0e3ycI0BHON U a0COIFOTHOM IICHHOCTH,

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 170

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Coznanue 01aronpUsTHBIX yCIOBHM
JJIg pa3sBUTUA COLMATIBHO 3HAYMMBbIX
OTHOIIEHU 00yyarolmxcs, 1, Npexe
BCETO, [IEHHOCTHBIX OTHOIICHUH:

-K TpyAy KaKk OCHOBHOMY CIIOCOOY
JOCTUKEHUS )KU3HEHHOTO
0J1aronoyydns 4eaoBeKa, 3aJ0ry ero
YCIIEIIHOTO MPO(heCCHOHATBHOTO
CaMOOINPEIEIICHNS U OLLYIIEHUS
YBEPEHHOCTH B 3aBTpAIIHEM JTHE;
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HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JaTa uzydenus

daxkTnueckas
aara

®dusnka — pyHAaMeHTaIbHas HayKa O
npupoje

Hay4nbiii MeTO/ MO3HAHUS U METOIBI
uccae0BaHus (PU3UUCCKHX SIBICHUN

MonenupoBanue B ¢pusuke. Poib u mecto
¢bu3uKu B JOPMUPOBAHUU COBPEMEHHOU
HAy4YHOU KapTUHBI MUPA, B TPAKTHYECKON
NEeSITeIbHOCTH JIFOJIeH

1.09

4.09

5.09

Mexannueckoe aBumxkenue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
MEXaHHUYEeCKOTo ABIKeHus. [Ipsmas u
oOparTHas 3a/1a4ll MEXaHUKU

7.09

Pannyc-BekTop MaTepualbHON TOYKH, €TO
MIPOEKIIMH Ha OCH KOOPAMHAT.
Tpaekropus. [lepemenienue. CKopocTb.
WX npoekuu Ha 0CH KOOpIUHAT

8.09

PaBHOMEpHOE IPSIMOJIIMHEWHOE JBUKEHUE.

I'padnueckoe onrcanne paBHOMEPHOTO
HpﬂMOHHHeﬁHOFO JABUXXCHUA
CrnosxeHue nepeMelieHnii 1 CKOPOCTEH.
Pemrenue 3amau

KonrponsHas padboraNel no Teme
«PaBHOMEpHOE IBM)KEHUEY.

8.09

11.09

12.09
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HepaBuomepHoe nBuxenne. MrooBeHHast
cKopocTh. Yckopenue. [Ipamoinuneitnoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

14.09

10

11

12

I'paduueckoe onrcanue MpsIMOIUHEHHOTO
JBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

CBoOopaHoe majieHre. Y CKopeHue
cBOOOIHOTO MajcHMs. 3aBUCHMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduku

JlaboparopHnast pabora «M3mepenue
YCKOPEHHUsI CBOOOTHOTO TIAJICHUS

15.09

15.09

18.09

13

JIBu>keHue Tena, OpOILIEHHOTrO MO/ YIJIOM
K TOPU3OHTY

19.09

14

KpuBonuHeliHoe nBuxeHueE. [[BUKeHNE
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocTtb. [lepuon n yacrora.
[leHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHHE

21.09

15

16

17

KonTponbnas padoraNe2 no teme
"Kunemartuka"

[IepBeIif 3akon HeroTona. MHepunanbHbie
cucremsl orcuéra. [IpuHIun
OTHOCHUTEIbHOCTHU [ anumnes.
HeunepuuanbHubie CHCTEMBI OTCUETA

Cuna. PaBHOA€e#CTBYIOIIAs crila. Bropoii
3akoH Herotona. Macca

22.09

22.09

25.09

18

B3aumoneiictue ten. Tperuil 3aKoH
Herorona

26.09
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19

[Ipunnun cynepnosunuu cwi. Pemenune
3aJla4 Ha IPUMEHEHNe 3aKoHOB HproTOHa

28.09

20

21

22

3aKOH BCEMUPHOTO TATOTEHUS.
DOKBHUBAJICHTHOCTh IT'PaBUTALMOHHON U
MHEPTHOU Macchl

Cuiia TSOKeCTH U yCKOpEeHHE CBOOOHOTO
MaJICHUS
JIBrokeHre HeOECHBIX TeT M UX

HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ
KOCMHUYCCKAA CKOPOCTbD. 3aKOHBI Kenﬂepa

29.09

29.09

2.10

23

24

25

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u Buabl cun
TpeHus. [[BueHune B KUIKOCTHU U ra3e ¢
Y4€TOM CHUJIbI COIPOTUBIIEHUS CPEJIbI

JaBnenue. ['uapocraruueckoe JaBieHUe.
Cuna Apxumena

3.10

5.10

6.10

26

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynaTensHOE U BpaIIaTEIbHOE
JIBUJKEHUE TBEPJIOTO Tena

6.10

27

28

29

MoMeHT CHJIBI OTHOCHTEIILHO OCH
BpateHus. [1meqo cubl

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teiy. LleHTp TskecTH Tena.
VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.
Bunsl paBHOBeCus

Pemenue 3agau

9.10

10.10

12.10

30

KonTponbhas pabota no teme
"Munamuka. CTaTrka TBEpIOTO Tena"

13.10
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31

NMnynsc MmaTepuabHONM TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LleHTp mMace
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema
O JBMKCHHMM LIEHTPA Macc

13.10

32

I/IMHy.]IBC CUJIbI 1 U'BMCHCHUEC UMITYJIbCa
Tena. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeakTuBHOE JBIKEHHE

16.10

33

34

35

MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH.
[IpencraBnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCA B IEHTPAJIBHBIX MOJIAX
JlaGopatopHnas pabora «3yueHue 3akoHa
COXPAHEHHUS MEXAaHUUYECKOM JHEPTUN».

Pemenue 3agau

17.10

19.10

20.10

36

Pabora cuiibl Ha MajOM U Ha KOHEYHOM
nepemenienuu. ['padpuueckoe
MpeACTaBICHUE pabOThI CHUIIbI. MOIIIHOCTD
CHJIbI

20.10

37

38

39

Kunernueckas sneprus. Teopema o6
M3MEHEHNUN KMHETUYECKOW JHEPIUU
MaTepuaabHON TOYKH

IloTenumanbHBIE U HENOTECHIIMAJIbHEIE
cunsl. IloTeHuansHas OHEpPIus. BTOpaﬂ
KOCMHYCCKasA CKOPOCTh

TpeTB}I KOCMHUYCCKast CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIIMAJIBbHBIX CHUJI C
W3MEHEHHEM MEXaHHMYSCKOM OHEPIrUun
CHCTEMBI TEIl. 3aKOH COXpPAaHCHUMA
MEXaHHUYEeCKOH SHEpPTUn

30.10

31.10

2.11
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VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBuenue bepnyiuu s uaeaibHOM 3.11
KUIKOCTU

41 KonTponbHas pabota mo Teme "3aKoHbI 311
COXPAaHEHHUs B MEXaHUKe"
PazBuTue npeacraBieHuii 0 npupoie

42 TermoTsel. OcHOBHBIE noJoxeHust MKT. 6.11
Huddysus. bBpoyHoBckoe nBHKEHHE
CrtpoeHnue ra3000pa3HbIX, KUIKHX U

43 TBEPABIX TEJ. XapaKTep JABUKEHUS U 7.11
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemiectna. [locrosnnas 9.11
ABorajzipo

45 Temneparypa. TemioBoe paBHOBECHE. 10,11
Tkana [enbcus

46 Pemenue 3agau 10.11

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI 13.11

48 VYpasaenune MenaeneeBa-Knaneiipona. 1411
Pemenne 3anau

49 AbcoutoTHas TeMnepaTtypa. 3aKoH 16,11
JanbToHa

50 N3omporieccsl B neambsHOM Ta3e ¢ 1711
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'padmueckoe npencraBneHne

51 M30IPOLIECCOB: U30TEPMA, U30X0Da, 17.11
nzobapa

52 OcHoBHoe ypaBHeHnne MKT 20.11
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53

Pemenue 3agau

21.11

54

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpEeHEeH KMHETUYECKOHN SHEpruen
[IOCTYIATEIBHOTO TEIJIOBOTO JBUKEHUS
e€ JacTuIl

23.11

55

56

O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI
o teme "OcuoBer MKT"

KonTponbnas padota no teme "OCHOBBI
MKT"

24.11

24.11

57

TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Breminve u BHyTpeHHUE NTapaMeTpBbI.
[TapameTpsl T/l cuctemMbl Kak cpeHue
3HAUYEHMS BEJIMYHH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

27.11

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounzBonbHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

28.11

59

Monens uaeanbHOro raza B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJEIIH

30.11

60

61

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPa)KCHHE JIJI1 BHYTPEHHEN YHEPTUU

BripakeHue 1 BHyTpEHHEN dHEpPrun
OJIHOATOMHOT'0 HUJICAJIBHOT'O Ta3a.
KBa3ucraTnueckne u HECTATUYECKUE
IIPOLIECCHI

1.12

1.12
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62

OnemeHTapHas paboTa B TEpMOJUHAMUKE.

Brruucnenue paboTsl 1o rpaduxy
nporecca Ha pV-auarpaMmme

4.12

63

Tennonepenaya Kak ciocod N3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsr 6e3
COBEpIICHHS PabOTHI

5.12

64

65

66

KonBek1us, TerionpoBoAHOCTb,
U3Iy4EeHUE

KomnyectBo Temnorel. TemioéMKocTh
Tena. Y aenbpHas u MOJISIpHasi
TEMI0EMKOCTH BElleCTBA. Y AeIbHAs
TCILUIOTA CropaHus TOIIJIMBa

Pacuér xonuuecTBa TEMIOTHI ITpU
Terionepenaye

7.12

8.12

8.12

67

68

69

70

[TonsTre 06 aquabaTHOM mpoIiecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

KonnyecTBo TemnoTs! 1 paboTa Kak Mephl
U3MEHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

Bropoii 3aKk0H TEpMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpaTumMocTs NpUpoIHBIX
IIPOLIECCOB

HpI/IHI_[I/IHBI Ilel‘/JICTBI/ISI TCIIJIOBBIX MAllIMH.
KIIJT

11.12

12.12

14.12

15.12

71

72

Maxkcumanbsroe 3Hadernre KIT. Iuxn
Kapno

Pemenue 3agau

15.12

18.12
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73

DKOJIOTUYECKHUE ACIIEKTHI UCIIOJIBL30BAHMS
TEIUIOBLIX ABUrarteiiei. TermioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

19.12

74

75

76

Pemenue 3agau

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
o teme "Tepmoauuamuka. TernnoBbie
ManIuHE"

KontposnbHas paboTa mo teme
"Tepmonunamuka. TenaoBbie MalIuHbI"

21.12

22.12

22.12

77

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kunenue. Y neybHast
TeII0Ta mapooOpa3oBaHUs

25.12

78

HacbliieHHble 1 HEHAChIILEHHbIE M1aphl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOTO Iapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIILEHHOT' O Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT 1aBJIeHUs B
KHUIKOCTU

26.12

79

80

BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCUTCJIbHAA BIAXKHOCTH

Pemenue 3agau

28.12

29.12

81

TBépaoe Teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpUCTAJIJIOB

29.12

82

83

[InaBnenue u KpucTayuu3anus. Y JeibHast
terioTa miasneHus. Cyoaumarus

Hedopmaruu TBEpaOTO Tena. PacTskenue

8.01

9.01
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u cxatue. Casur. Moayine FOnra.
[Ipenenynpyrux aegopmarmii

84

85

86

TernnoBoe paclIMpeHUE KUIKOCTEN U
TBEPABIX TEJ. AHTAPMOHU3M TETUIOBBIX
KOJIeOaHUM YacTHI] BEIIECTBA
[IpeobpazoBanue 3Hepruu B (Ha30BBIX
nepexoaax

ypaBHeHI/IC TEII0BOro OajaHca

11.01

12.01

12.01

87

88

89

Pemenue 3agau

HOBerHOCTHOC HaTAXCHUC.
Kannnnﬂprle SIBJICHHUA. I[aBJ'IeHI/IC 1101

HCKpHBJ’IGHHOﬁ IMOBCPXHOCTLIO ) KUJAKOCTH.

®opwmyia Jlamiaca

O06o0mieHne 1 cucTeMaTu3amys 3HaHUH
1o Teme "ArperaTHble COCTOSTHUS
BeniectBa. PazoBble nepexoas”

15.01

16.01

18.01

90

KonTponbhas padota no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
da3oBble nepexo bl

19.01

91

DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
ANEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JTUDJIEKTPUKU U TIOTYITPOBOTHHKHU

19.01

92

93

DNeMEHTapHBIN NEKTPUUECKUM 3apsi.
3aK0H COXpaHEHUS IIEKTPUIECKOTO
3apsaa

B3aumoneiicteue 3apsanoB. Toueunsie
3apsaasbl. 3akoH Kynona

22.01

23.01
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94

Pemenue 3agau

25.01

95

96

97

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

Hanpsk€HHOCTD 37€KTPUYECKOTo MOJIsl.
[TpoOHpbIit 3apsn. JInauKM HaNPsHKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE T0JIe

HOTGHL{I/I&]’IBHOCTB SJIICKTPOCTATUYCCKOI'O
nojs. Pa3HOCTh MOTEHLIMAIOB U
HaIIPsAXKCHUC

26.01

26.01

29.01

98

[TorenmanpHas 3HEPTUs 3apAa B
JJIEKTPOCTaTUYECKOM Iose. [lorennman
3JIEKTPOCTATUYECKOTO OIS

30.01

99

100

101

CBs13b HAPSHKEHHOCTH TIOJIA U PA3HOCTH

MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO

oS

[IpuHIMI CYyNIEPIIO3ULIUU DIIEKTPUUECKUX
nojeu

Pemenue 3agau

1.02

2.02

2.02

102

103

104

[Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3apsHKEHHOM cepbl
ITosie paBHOMEPHO 3apsKEHHOTO IO
00bEMy mapa. [Tone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU TIOCKOCTH
[IpoBOAHMKY B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE PaBHOBECHS 3apsi/iOB

5.02

6.02

8.02

105

HI/I3HGKTPI/IKI/I " ITOJYIIPOBOAHHKH B
QJICKTPOCTATUYCCKOM I10JIE

9.02
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Kounnencarop. 251eKTpoEMKOCTD

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh 9.02
IJIOCKOT'O KOHAEHCAaTopa
[TapamrensHOE COeIMHEHNE

107 P 12.02
KOH/JIEHCAaTOPOB
[TocnenoBarenbHOE COETUHEHUE

108 8 A 13.02
KOHJICHCATOPOB

109 DHeprus 3apsHsKeHHOTO KOHAeHcaTopa 15.02

110 Pemrenue 3amau 16.02

BIDKEHUE 3apsKEHHOM YacTUIIBI B

111 a P 5 16.02
OJTHOPO/IHOM DJIEKTPHUYECKOM TI0JIe

112 Pemrenue 3amau 19.02
O060061eHre U cucTeMaTu3alys 3HaHUN

113 | " 20.02
1o TeMe "DIIeKTPUYECKOe IoJie
Kontponbnas paboTa mo teme

114 HOHTP P ; 22.02

DNeKTpUYEeCcKoe noJie

Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHSI

115 CYLIECTBOBAHMSI IIOCTOSTHHOTO 23.02
AIEKTPUIECKOTO TOKA

116 Hcrounuku Toka. Hanpskenne nu 9/1C 23.02
3axon OMa 11 yyacTKa Lenu.

117 yHaeTEa i 26.02
DNEeKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTh COIIPOTHUBIICHUS

118 OJIHOPOJTHOTO ITPOBOJTHHKA OT €0 JTMHBI 27.02
Y TUTOIIIA]TU TIOTIEPEYHOTO CCUCHHS
VYaensHOE CONPOTUBIICHNE BEIIECTBRA.

119 P 29.02
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaJIETBLHOE, 1.03
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CMEIIaHHOE COEMHEHNE MTPOBOIHUKOB

121 Pacq'eu'T Pa3BETBIEHHBIX JIEKTPUUECKUX 1 L03
neneit. [Ipasuna Kupxroda

122 Pemenue 3amau 1 16.04

123 Pabora anekTpudeckoro Toka. 3akoH 1 403
Jxoyna —Jlenua

124 Pemrenue 3amau 1 5.03
MOMIHOCTD JEKTPUIYECKOTO TOKA.

125 TemnoBas MOIITHOCTB, BEIJICIIIEMas Ha 1 7.03
pesucrope

126 Pemenue 3amau 1 8.03

127 O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE 1 2.03
HCTOYHHKA TOKA

128 3akon Oma )Iﬂil MOJTHOU (3aMKHYTOM) 1 11.03
AIEKTPUUECKOM 1eTH

129 Pemntenue 3agau 1 12.03

130 MoniHoCcTh HCTOYHHUKA TOKA 1 14.03

131 Kopotkoe 3aMmbikanne 1 15.03

132 KonneHncarop B ienu NOCTOSSHHOTO TOKa 1 15.03

133 Pemrenne 3amau 1 18.03

134 Pemienue 3anatv1 o T"eMe "TTocTOSTHHBII 1 19.03
ANEKTPUUECKUIN TOK

135 Pemenne 3a21a7;1 o T”eMe "TTocTOSTHHBII | 21.03
IIEKTPUIECKUN TOK

136 Pemtenue 3a,£[a:1 o T"eMe "TTocTOSIHHBII | .03
AIEKTPUIECKUN TOK

137 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1 22.03
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110 TeMe "[1oCTOSIHHBII 27eKTpUUECKU

TOK

138

139

140

KonrponsHas pabora o teme
"IIoCTOSHHBIN 31EKTPUUECKUI TOK"

9J'I€KTpI/ILICCKaSI IMPpOBOANMOCTD
Pa3IMYHBIX BCUICCTB. SHCKTpI/ILIeCKI/Iﬁ TOK
B MCTaJlj1ax. CBCpXHpOBOI[I/IMOCTB

DJIEKTPUYECKUI TOK B pacTBOpPAX U

paciliaBax 3JICKTPOJINTOB. 3aKOHBI
q)apaz[e;l JJIA DJICKTPOJIM3a

1.04

2.04

4.04

141

142

143

DnekTpuyeckuil Tok B razax. [lmazma

DNEKTPUYECKUN TOK B BAaKyyMe.
BakyymHbie npu6opsl

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

5.04

5.04

8.04

144

145

[TomynpoBOTHUKOBBIE PUOOPEI

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHue CUiIbl TOKA U HANIPSKEHUS B
LIENU TIOCTOSIHHOTO TOKa IPU TTOMOIIN
aHAJIOTOBBIX U LHU(POBBIX U3MEPUTENBHBIX
prOopoB" unu "3HaKOMCTBO ¢ IUPPOBOIL
naboparopueii o gusuke. [pumepst
u3MepeHus: PU3NYECKUX BETUYUH MIPU
MTOMOIUIY KOMITbIOTEPHBIX JATYUKOB"

9.04

11.04

146

147

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO ONPEAEIEHUS MTHOBEHHOM
ckopoctu"

Du3HYECKUil IPAKTUKYM 110 TEME

12.04

12.04
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148

149

150

"N3mepeHue yCKOpeHus Mpu
MPSMOJIMHEHOM paBHOYCKOPEHHOM
JIBIDKCHHUH 110 HAKJIOHHOM IIJIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH TTyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIOKeHUn"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
najgeHusa" win "M3yueHue ABUKEHUs Tena,
OpOIICHHOTO TOPU30HTAIHHO"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tela 10
OKPYKHOCTH C OCTOSIHHOM 11O MOJTYJIO
ckopocthio" win "HccnenoBanue
3aBHCHMOCTH Tepro/ia 00paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napamerpos”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIPU ABMKEHUH OpycKa 10 HaKJIOHHOM
mwiockoctu" win "IlpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

15.04

16.04

18.04

151

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenqoBanne 3aBUCHMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
iy "M3ydeHne IBUKEHHS CUCTEMBI TEIl,

19.04
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CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
nérkuii 0y10K"

152

153

154

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucumoctd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
koahdunmenTom Tpenus" i "M3yueHue
JBUKEHHSI TPy3a Ha BaLy C TpEHUEM"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" wiu "KoHcTpynpoBaHue
KPOHUITEIHOB M pacy€T CUJI yIpyroctu"
nin "M3ydyeHnne ycToiunuBOCTH TBEPAOTO
TeJa, UMEIOIIEro IJI0IIalb OmophI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune umIrynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TSTH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIIIHOCTH CHJIBI TSATH"
win "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla C UMITYJIbCOM CUJIBI" WUJTH
"UccnenoBanue coxpaHeHUs UMITYJbCa
IIPY YIPYTOM B3aUMOAECUCTBUM" WIIN
"N3MepeHne KNHETUYECKON YHEPT UM Tea
110 TOPMO3HOMY ITyTH"

@uU3NYECKUI NPAKTUKYM IO TEME

19.04

22.04

23.04

25.04
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156

"N3ydyeHne u30TepMHUECKOro Ipouecca
(pekOMeHI0BaHO HCIIOIb30BaHHE
nudposoii maboparopun)" nnum "N3yuenue
H“30X0pHOro npouecca” niu "N3ydyenue
n3obapHoro nporecca” niu "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue yaenbHOl TemIoEMKOCTH"
win "HccnenoBanue mnpoiecca OCTHIBAaHUS
Bentectsa" win "UccinenoBanue
aauabaTtHoro npouecca” uinn "U3ydyenue
B3alMOCBS3HU HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

26.04

157

du3nuecKuil MpakTUKYM 110 TeEMe
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocrei" nnu "M3mepenue yaenbHoi
TEIUIOTHI IJIaBJICHUS JIbja" WU
"N3y4yeHue cBOMCTB HACHIIIEHHBIX TapOB"
win "M3mepenne abCoMOTHON BIaXXHOCTH
BO3/yXa U OI[EHKa MacChl IapoB B
nomMenienun". M3smepenue korpduimenta
MTOBEPXHOCTHOT'O HATSHKEHUS

26.04

158

Pu3nYeCcKUil NPAKTUKYM IO TEME
"HaOmroeHue npeBpalieHus SJHEpruu
3apsHKEHHOI0 KOHAEHCATOpa B HEPIHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
koHneHcarop" wim "Pacnpenenenue

29.04

[okymeHT co3aaH B anekTpoHHon copme. Ne 240 ot 17.11.2023. UcnonHuTensb: bensiesa P.P.
CTtpanuua 62 n3 69. Ctpanuua cosgara: 17.11.2023 10:12

Il INIEKTPOHHBIN
=¥ TATAPCTAH



Pa3HOCTH NOTEHIMAJIOB (HAIIPSKEHMUS])
P TIOCIICIOBATEIIHHOM COSAMHEHUHN
KOHJICHCATOPOB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3Mepenue yiaenbHOoro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"ccnemoBanue 3aBHCUMOCTH CHIIBI TOKA
OT HANPSDKEHUS IS JIAMIThl HaKaJIuBaHUs"

30.04

160

161

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune a5eKkTpon3a’ win
"N3mepenue 3apsiia OTHOBATIEHTHOTO
noHa" wiu "Mccnenosanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU Juoa"
PesepBHelIit ypok. O60011IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Kuuematuka"

2.05

6.05

162

PesepubIiil ypok. O600611eHIE 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"lmaamuka"

7.05

163

164

165

PesepubIiil ypok. O6006111eHIE 1
cucreMaru3anuda 3HaHUH 110 TEME
"Crartuka TBep1oro Tena"

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEeMaTH3alus 3HAaHUHA TI0 TeMe
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

PesepBHelIit ypok. O6001IeHNE 1

10.05

10.05

[okymeHT co3aaH B anekTpoHHon copme. Ne 240 ot 17.11.2023. UcnonHuTensb: bensiesa P.P.
Ctpanuua 63 n3 69. Ctpanuua cosgara: 17.11.2023 10:12

Il INIEKTPOHHBIN
=¥ TATAPCTAH



cUCTEeMaTHu3alusl 3HAaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

166

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI II0 TEME
"Tepmoaunamuka. TernaoBsie MaIMHbI"

13.05

167

168

169

PesepBHbIil ypok. O60011IeHIE 1
CUCTEMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3oBble nepexobl"

PesepBHrlit ypok. O60011eHNE 1
CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"DnexkTpuueckoe mose"

PesepBHrlit ypok. O60011eHNE 1

cucTeMaTHU3alus 3HaHUi 10 Teme
"TIoCTOSHHBIN 2IEKTPUUECKUH TOK"

14.05

16.05

17.05

170

PesepubIiil ypok. O6006111eHIE 1
cucreMaTru3anus 3HaHui no reme "Toku B
pa3Iu4YHBIX cpenax”

17.05

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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JIuct cormacoBanus k moxkymenty Ne 240 ot 17.11.2023
HNunumarop cornacosanusi: bensesa P.P. Jlupexrop
CornacoBanue uaunuupoBano: 17.11.2023 10:13

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Bensesa P.P. 17.11.2023 - 10:13
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