MyHuuunajabHoe 010/1:KeTHOe 00111e00pa30BaTeIbHOE YUpeKIeHue

«I'mmHa3zus Ne 1 — IlenTp 00pa3oBaHusD)

MoanucaHo unposoi

AHa HbéBa On bl A noanwucbo: AHaHbesa Onbra

AnekcaHapoBHa

Anekca HAOPOBHA Aara: 2023.08.3114:33:00

+03'00'

Pa0ouyas nporpamma 1no y4eOHOMY npeamMery
«O®U3NKA>» (02a30BbIil YyPOBEHD).

BBIIIUCKA
U3 OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3BOBAHMSI (10 KJIACC)

npuka3 00 yreepxkaeHuu OOIT COO I'mmuaszum Ne 1
ot 31.08.2023 Neo 279

[lexuno -2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoOBHS Ha YPOBHE CPEAHEro OOIIero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHWW W TpeOOBaHMII K pe3yJbTaraM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHOM nmporpaMmel, npeactaBieHHbIX B @T'OC COO,
a Takxke ¢ yuétom (enepanbHO paboueld MpOrpaMMbl BOCIUTAHUS M KOHUEMIWU
npenojaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3aLUSIX
Poccuiickoii @enepannu, peann3yonmX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAMMBI.

Copepxanne mporpamMmbl 1O (pU3MKEe HampaBiIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOyueHuu
ux (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESITEIHOCTHOIO IMOAXOAA.
IIporpamma 1o ¢usuke coorBercTByeT TpedoBanusM GI'OC COO k miaaHUpPyEMbIM
JIUYHOCTHBIM, MPEIMETHBIM W METAINPEAMETHBIM pe3ysbTaTaM OOYyYEHHUs, a TaKkKe
YUHUTHIBAET HEOOXOAUMOCTh pEAM3alMi MEXIPEIMETHBIX CBS3ed (QPU3UKH C
€CTECTBEHHO-HAYYHbIMU YYE€OHBIMHM NpeaMeTraMu. B Heil onpenensitoTcss OCHOBHBIE
LEeJIU U3ydyeHUs: (PU3MKU Ha YpPOBHE CPEIHEro 0OIero oOpa3oBaHus, INIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca (U3HUKHU: JTUYHOCTHBIE, METAPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[Iporpamma o Gpu3MKe BKIIOYALT:

. IUTAaHUPYEMBIE pe3ysbTaThl OCBOCHHS Kypca (U3WKHA Ha
0a30BOM YpOBHE, B TOM YHUCJE MPEAMETHBIC PE3yJIbTAaThl MO TOJaM
o0yueHus;

. comepxkaHue ydeOHoro mnpeaMera «®Pusnka» MO TojaM
00yueHus.

du3nka Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPO/IbI, BEICTYMAsl B KAUECTBE
y4eOHOIo MmpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonbHbli Kypc (QU3NKM — CHCTEeMOOOpa3yromuid Jist
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEMETOB, TOCKOIBKY (DU3NYECKHE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB U SBJICHUM, HW3y4aeMbIX XUMHEH, Ouosiorueu, ¢puznueckou
reorpadueit u actpoHoMueid. Mcmoap30BaHne U aKTUBHOE IMPUMEHEHNE (DU3NISCKUX
3HAHWM OMpeNesieT XapaKTep W Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCHOPTA, OCBOEHUS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpHalOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydeHue (Qu3Mku BHOCHUT OCHOBHOW BKIJIAJ B
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  OOydJaromuxcs, B
dbopMupoBaHrE YMEHUN TPUMEHATH HAYYHBIN METO]1 TO3HAHUS MPU BHITIOTHEHUN UMU
y4e€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢u3MKu A1 ypOBHS CpPEIHEro 00IIero o0pa3oBaHus MOJOKEH
P UAEH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHLUIIBI €r0 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT Marepuan U3 BCEX pa3ziesioB (DU3UKH, BKIHOYACT Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B coOTBEeTCTBUM ¢ HeMl Marepuan Kypca (QU3MKU
00BbeIMHEH BOKPYT pu3ndecKux Teopuil. Bexymmm B kypce siBnsercs GopMUpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TmpeanosiaraetT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U pa3BUTHUSA
(¢u3MKM ¢ pa3zBUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuxnaonoii nanpasnrennocmu. Kypc hbusuku mpeamnoiaraeT 3HaKOMCTBO €
IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIIOTUUECKUX PUIIOKEHUI N3YUEHHBIX TEOpU
Y 3aKOHOB.

Hoes sxonoeuzayuu  peanusyeTcsi IOCPEICTBOM  BBEIEHUS  3JIEMEHTOB
coliepKaHusl, MOCBAIIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTU, KOTOPBIE
CBA3aHbl C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXIEeHHs MpodieM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKOW O€301aCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3UKHM Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3nMueckue Teopuu (PopMUpOBAHUE MPEACTABICHHUA O
CTPYKType MOCTpOCHMs (PU3MUECKON TEOopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, 15l OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOIX0/1 B Kypce (PU3UKU peann3yeTcs MPexk/ie BCEro
3a Cu€T OpraHu3aluu SKCIEPUMEHTAIBLHOW JeATeIbHOCTH oOydaromuxcs. s
0a30Boro ypoBHs Kypca (PU3MKH — 3TO MCIOJIb30BAHME CUCTEMBI (PPOHTAJIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B MPOrPaMMeE T10
¢usnke oObeAMHEHbI B OOMIMHA CHOUCOK YYEHUYECKHUX MPAKTHYECKUX padoT.
Brinenenue B ykazaHHOM MEpEeUHE JTa00paTOPHBIX PadOT, MPOBOAUMBIX JIJIsi KOHTPOJIS
M OLIEHKH, OCYILIECTBISETCA YYaCTHUKAMHU OOpa30BaTENbHOrO MPOLECCa UCXOISl U3
OCOOEHHOCTEM TUIaHUPOBAHMS W OCHalleHus: kaOuHeta ¢usuku. Ilpu 3TOM
o0OecreynBaeTcsl OBJIAJIEHUE OOYyYaroMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHbBIE
U3MEPEHMsI, HUCCIIEOBaHMs 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH M IOCTAaHOBKY
OMBITOB O MPOBEPKE MPEMTOKEHHBIX THIIOTES.

bonpnioe BHUMaHWE yAENAETCS PELIEHUIO0 PACUETHBIX M KAYECTBEHHBIX 3ajad.
IIpu 3TOM A1 pacy€THBIX 3a7a4 NPUOPHUTETOM SIBIISIIOTCA 337a4d C SBHO 3aJaHHOU
(¢uznyeckol MOJAENBIO, TO3BOJSIONINE MPUMEHATh H3YYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, TaK U HHTETPUPYs 3HAHUS U3 Pa3HbIX
pa3znenoB. [yt kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1aHUsI HA O0OBSICHEHHE
npoTeKaHus (PU3NUYECKUX SIBJICHUHN U MPOILIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolue
BbIOOpA (PU3UUECKON MO JIJISl CUTYalluu MTPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrnieyeHn0 y4eOHOTO Tmpoliecca 0a30BbIi YpOBEHb Kypca (PU3MKKM Ha YpOBHE
cpeaHero oOuiero oOpa3oBaHMs JOJDKEH H3y4daTbCsl B YCIOBUSAX IPEAMETHOIO
KabuHeTa (U3MKUM WM B YCIOBUSAX WHTEIPUPOBAHHOIO KaOWHETa IpPEIMETOB
€CTECTBEHHO-HAYYHOT'O LUKJIa. B kaOuHeTe (QU3MKUA JOKHO OBITH HEOOXOIUMOE



naboparopHoe 000pyAOBaHUE ISl BBIMOIHEHNUS YKa3aHHBIX B MpOrpamMme Mo (pU3uKe
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHHUE.

JleMOoHCTpannoHHOE 000pyI0BaHHe (OPMUPYETCS B COOTBETCTBUH C TPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOECIEYMBAET ITOCTAHOBKY IIEPEUUCICHHBIX B
nporpamMme Mo (pU3uKe KIHOYEBBIX JEMOHCTPALMNA AJIs MCCIEIOBAaHUS H3y4aeMBbIX
ABJICHUA M TMPOLIECCOB, SMIUPUYECKUX U (PYyHAAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX TPUMEHEHHH.

JlabopaTtopHoe 00OpyJOBaHME Ul YYEHHYECKUX IPAKTUYECKUX paboT
(opMupyeTcs B BU/I€ TEMAaTUIECKUX KOMIUIEKTOB U 00E€CTIEYMBAETCSI B pacu€Te 0THOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarnueckue KOMILIEKTHI J1aDOpaTOPHOTO
000pyOBaHUsI JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUU
AQHAJOrOBBIX M IU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BHJI€ HU(POBBIX JaOOpaTOPUIL.

OCHOBHBIMU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

. (opMHpOBaHHE MHTEpECAa M CTPEMJICHUS OOYyYaroIUXCs K
HAYYHOMY M3Y4YCHHUIO MPHUPOJBI, PA3BUTHE MX HHTEJUICKTYaIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN;

. pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIE MO3HAHUS U
(opMUpOBaHHE HCCIIEOBATEIBCKOIO OTHOIIEHUS K OKPYXaroUIUM

SIBJICHUSM;

. dbopMHpOBaHE HAYYHOTO MHPOBO33PEHUS KaK pe3ybTara
U3YYCHHUS OCHOB CTPOCHHUS MaTepuu M (PYH/IaMEHTAJIbHBIX 3aKOHOB
bu3uKy;

. dbopmMupoBaHue  yMEHUW  OOBSACHIATH  SIBICHUA  C
UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUW U HAYYHBIX JI0Ka3aTelIbCTB;

. (dbopMHpOBaHHE MPEACTABICHUN O poOJM (PUBHKU IS

Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJOTHH.
JlocTikeHne ATUX IieJel O00eCreYnmBaeTCs PEIICHHEM CIEAYIOMNUX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro O0IIero oopa3oBaHMs:

. IPUOOPETCHUE CHUCTEMBI 3HAHMH 00 O0O0mMX (HHU3NYSCKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHSAX, BKIIOYAas  MEXaHUKY,
MOJICKYJIAPHYIO (U3UKY, IICKTPOJWHAMUKY, KBAHTOBYIO (DH3UKY U
AIIEMEHTHI aCTPOPU3NKH;

. dbopMHupoBaHrE YMEHHUI MMPUMEHATh TEOPETUUECKHUE 3HAHUS
U1 00BsICHeHHSI (DM3WYECKUX SIBIICHHM B MPUPOAC W JJIS MPUHSATHUS
MPAKTUYECKUX PEIIEHUN B OBCEAHEBHOW )KU3HU,

. OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 33Ja4 C SBHO
3aIaHHON  (U3MYECKON  MOJENbIO, 3ajlad, MOJpa3yMeBaOIINX
CaMOCTOSITeNIbHOE  co37aHue (U3WYECKOM MOJEIH, aJeKBAaTHOU
YCJIOBUSIM 3aJ1a4H;



. MOHUMaHue (U3NYECKUX OCHOB U TPHUHITUIIOB JCHCTBUS
TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKHUX MPOIECCOB, UX BIUSHHUS
Ha OKPY’KaIOILYIO CPeIy;

. OBJIAJICHUE METOJAMM CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U
NpoBeieHUs] PU3NYECKUX IKCIIEPUMEHTOB, aHAJIN3a U UHTEpIIpEeTaIliu
uH(pOopMaIK, OIIpeieNIeHUs JOCTOBEPHOCTH MOJYYEHHOTO pe3ysIbTaTa;

. CO3J]aHUE YCJIOBUM JIi Pa3BUTHUS YMEHUU MPOEKTHO-
UCCJIeI0BATENHCKON, TBOPUECKON JEATEIHHOCTH.

Ha wusydyenue ¢usuku (6a30BbI ypoBEHb) Ha YpOBHE CpeaHEro oOOIIero
obOpazoBanus otBoauTcs 136 dacoB: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11
Kyacce — 68 4yacoB (2 4yaca B HEJICINIO).

[Ipepnaraempiii B mporpamMme 1o (U3MKE TMEpedYeHb JabOpaTOPHBIX U
MPAKTHYECKNX paboOT ABIAETCS PEKOMEHJOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpOBEACHUS J1Ta0OpaTOpHBIX paboOT M OMBITOB € YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.

®OPMBI YUETA PABOYEN ITPOI' PAMMBI BOCITUTAHU S

BocnurarenbHblld NOTEHIAA MPEIMETA PEATTUIYETCS YEPES:

- IPUBJICUYCHNE BHUMAHUS 00yJaOIINUXCS K IEHHOCTHOMY aCTIeKTy N3y4aeMbIX Ha
ypOKax SIBICHHM, OpraHU3alui0 UX PadOTHl C MOJy4aeMOW Ha ypOKE COIMAIBHO
3HAUUMOW uWHMOpMAIMell — WHUIMUPOBAHUE €€ OOCYX ICHUS, BBICKA3bIBAHMS
0OyJaroIIMMUCS CBOETO MHEHUS T10 €€ MOBO/TY, BEIPAOOTKM CBOETO K HEM OTHOIIICHMUS,

- IEMOHCTPAIMIO O0Yy4YaloIMUMCsl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUS YETIOBEKOIIOOMS M JTOOPOCEPJICYHOCTH, 4Yepe3 Toa00p
COOTBETCTBYIOIIMUX TEKCTOB JJI YTCHUS, 3a1a4 JIJIs1 PEIICHUs, TPOOJIEMHBIX CUTYaIIHA
U1t 00CYXKIeHUsI B KJ1acce,

- IPUMEHEHHUE Ha ypOKax HMHTEPAKTUBHBIX (PopM paboThl ¢ OOYHAOIIMMUCS:
WHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOIITUX MO3HABATEILHYO MOTHBAIIHIO
oOydaromuxcs; AUJAKTHYECKOro TeaTpa, TAe TOJydYCHHBIC HA YypOKE 3HaHUsA
OOBITPHIBAIOTCSI B TEaTPAbHBIX IOCTAHOBKAaX; JHUCKYCCHH, KOTOPBIC JAIOT
00yJaroIMMCcsl BO3MOYKHOCTB IPUOOPECTH OIBIT BEJCHUS KOHCTPYKTHBHOTO JIUAJIOTA;
IpynnoBoil paboTsl WU pabOThl B apax, KOTOPbIE ydaT 00y4arouuxcsi KOMaHIHOM
paboTe ¥ B3aMMOJICUCTBHIO C IPYTUMH O00YUYaOIIUMHUCS,

- AHUIIMMPOBAHWE W TIOJJIEPKKY  HCCIEAOBATEIIbCKOM  JEATEeTbHOCTH
oOydJaromuxcsi B paMKax peaqu3alud WMH UHAUBUAYAJIbHBIX W TPYIIOBBIX
MCCJIEIOBATEILCKUX MPOEKTOB, YTO JAacT 00YYaroUMMCs BO3MOXKHOCThH IPHOOPECTH
HaBBIK  CAMOCTOSITEJILHOTO  PEIICHUS  TEOPETHYECKOW  MpOOJIEeMbl,  HaBBIK
reHepupoBaHus U OQOPMIICHUS COOCTBEHHBIX HWJEH, HABBIK YBAXUTEIHHOTO
OTHOIICHUSI K YYyX UM HAesIM, 0QOPMIICHHBIM B pabOTax IPYTruX HCCIEIOBATEICH,
HABbIK MYOJMYHOTO BBICTYIUICHUS TI€pell ayJuTOpuel, apryMEeHTHUpPOBAHUSA U
OTCTaUBaHUS CBOEH TOUKU 3PEHUS.



YcTaHOBIEHUE YBaXHUTEIbHBIX, TOBEPUTEIbHBIX, HE(HOPMaIbHBIX OTHOILICHHIA
MEXI1y YIUTENEeM U YICHHUKAMH, CO3[JaHUe HAa YPOKaxX 3MOIMOHAIBHO-
KOM(DOPTHOI cpeabl.

COIEPKXAHUE OBYUYEHUA
10 KJTACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA
®usnka — Hayka o npupoie. HayuHbie METOIBI MO3HAHUS OKPYKAIOIIETO MUPA.
Ponp skcnepumeHTa M TEOpUM B NIPOLIECCE MO3HAHUS NPUPOABI. DKCIEPUMEHT B
¢usuke. MoaenupoBanue (pU3NYECKUX SBICHUA W TpoieccoB. HaydHbie THMOTE3HI.
@u3znyeckre 3aKOHbl U TEOpUHU. ['paHULbI MPUMEHUMOCTH (PU3UUYECKUX 3AKOHOB.
[Ipunuun coorBercTBUs. Poiib U Mecto ¢u3MKu B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH.
Jlemoncmpayuu
AHanoroBble ¥ IU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.
Pa3pen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABuMKeHUE. OTHOCUTENBHOCTh MEXAHHYECKOrO JIBHIKCHMS.
Cucrema otcuéra. Tpaektopus. Ilepemeiienue, CKOpoCTh (CpeaHsii CKOpOCTb,
MI'HOBEHHAsi CKOPOCTb) M YCKOPEHHME MATEPUAIIBHOM TOYKH, UX MPOEKLUUU Ha OCU
cucteMbl koopauHar. CIOXKEHHE TEePEMEUIEHUd ¢ CIOXKEHHE CKOPOCTEl.
PaBHOMepHOE ¥  PaBHOYCKOPEHHOE MpsIMOJMHENHHOe JBikeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U ITEpEMELIECHUS MAaTepUaIbHOM
TOYKH OT BpemeHu. C(CBoOOAHOE majneHue. YCKOpeHHe CBOOOAHOrO TMaJCHMUS.
KpuBonunenHnoe nuxeHue. [[BUKEHHME MaTEpPUAIbHOM TOYKHM IO OKPYXHOCTU C
MTOCTOSITHHOM 1O MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTMHEHAs CKOpOCTh. [lepron
1 yactota oOpamienus. LleHTrpoctpemurensHoe yckopeHnue. TexHuueckue yCcTponucTBa
U NIPAKTUYECKOE IPUMEHEHUE: CITUIOMETP, ABUKEHUE CHAPSOB, LIEITHBIE U PEMEHHBIE
Nepeaayn.
Jlemoncmpayuu
Mopnenp cuCTEMBI OTCYETA, WIUIFOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.
[IpeoOpa3oBanue ABMXKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.
[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.
HaGntonenue nBrkeHus Tena, OpOILIEHHOrO TMOJ YIiOM K TOPU3OHTY H
TOPU30HTANBHO.
N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.
Hanpasnenue ckopocTu pu ABMKEHHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3ydyeHnne HEPaBHOMEPHOI'O [BHXKEHHUS C LEIBIO ONPENEICHUS MIHOBEHHOMU
CKOpOCTH.



HUccnenoBanne COOTHOLICHUS MEXJYy MOYTSIMH, IPOMJACHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIC PABHBIE POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUN
C HaYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocuTenbHOCTH ['anuies. [lepBoii 3akoH HeroToHa. MHepimanbHbie
cucteMbl oTtcuéra. Macca tena. Cuna. [IpuHnun cyneprno3unuu cui. Bropoii 3akoH
Herorona nns marepuanibHOM TOYKM. Tperuit 3akoH HbrOTOHa 111 MaTepualibHBIX
TOYEK. 3aKOH BCeMUPHOTO TAroTeHus. Cuna tspxkectu. [lepBas kocMudeckasi CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec tena. Tpenune. Buasl TpeHust (oKost, CKOJIbKEHHUS,
kaueHus1). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJBXKEHUS U CUJla TPEHUS
nokos. Koaddunuent tpenus. Cuina cOnpoTUBICHUS ITPU IBUYKECHUU TeJIa B )KUIKOCTH
unu rasze. lloctymaTtenbHOoe W BpalllaTelIbHOE JBUKEHUE aOCOJTIOTHO TBEPAOTO
Tena. MOMEHT CHIIBI OTHOCUTENBHO OcCH BpaumieHus. [lmedo cumel.  YcioBus
paBHOBeCHS TBEPAOTO Tena. TEXHUUECKHE YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHUE:
IOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHME MHEPLUU.

CpaBHeHue Macc, B3aMMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

H3smepenue cu.

CrioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, n1abopamopusie padbonul

N3yuenune aBuxeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIMX B IIPYKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ mMexanHuke

NmMnynbc MmaTepuanbHOM TOYKH (TENa), CUCTEMbI MaTEpUATIbHBIX TOUEK. IMITyJIbC
CUJIbl M U3MEHEHHUE HUMIYJbCca TeJa. 3aKOH COXPaHEHHUs WMIyJbca. PeakTuBHOE
nBkeHue. Pabota cuibl. MomHoCTh cwiibl. Kunernueckas sHeprusi MatepuaibHON
Touku. Teopema 00 M3MEHEHHWU KUHETHYECKOW sHepruu. [loTeHuuanbHas >Heprus.
[loTennuanbHas 3Heprus ynpyro aehopMUpoOBaHHOW MpykuHbI. [loTeHunanbHas
SHEprus Tejia BOJIM3M MOBEpXHOCTH 3emud. [loTeHluanbHble W HEMOTEHIUATbHbIC
cuibl. CBA3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON dHEpPrUu
CUCTEMBI Tel. 3aKOH COXPAHEHHsS MEXAHUYECKOM SHEPTrUH. YHPYTME€ U HEYIPYTHE



CTOJIKHOBEHMS. TeXHUYECKHE YCTPOICTBA M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET,
KOTEP, MPY>KUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMIOTHO HEYNPYroro yjapa € MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBs3U pabOTHI CUJIbI C U3MEHEHUEM MEXAHUYECKOM SHEPIUU Tea
Ha [IPUMEPE PACTSKEHUSI PEZUHOBOTO KIyTa.

Pasznea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH W HMX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. [uddys3usa. Xapakrep ABUKEHUS H
B3aMMOJEHCTBUS YaCTHUIl BEIIECTBA. MOAEIN CTPOCHUS Tra30B, )KUIAKOCTEN U TBEPABIX
TeJ U OOBSICHEHUE CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mojesel. Macca u pazmepsl
moutekysl. KommuectBo Bemectsa. IlocrosiHHas ABoranpo. TemnoBoe paBHOBECHE.
Temneparypa n e€ nsmepenue. llkana remneparyp Llenscus. Mozens uaeaibHOro
raza. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOPUH HACAIBHOIO Tasa.
AOGcomoTHas TeMIieparypa Kak Mepa CpeJHell KHHETHYEeCKOW 3HEPTUU TEeIIOBOrO
JNBWKEHUs yacTull rasza. [lIkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlansToHa. M3omponeccsl B HIECATBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npencTaBieHrue N30IpOLECCOB:
nU30TepMa, H30Xopa, u300apa. TexHUYecKWe YCTpPOWCTBA U  MPAKTHYECKOE
MIPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOUIME JIUCKPETHOE CTPOEHWE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHUH.

OmnbrTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAOIIUE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3AUMOIEUCTBHS.

Mopenb, WUTIOCTpUpYIOIIas IPUPOAY AABJICHHS T'a3a HA CTEHKU COCYa.

OnbITel, WUTIOCTPUPYIOLIME YpPAaBHEHHE COCTOSIHUS  HJICAJIbBHOTO  rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Omnpenenenue macchl BO3yXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEpPEHUl
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKIy MapameTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu



TepmoaunamMuueckass cucTemMa. BHYTpPEHHssT JHEPIrUs TEPMOIMHAMUYECKOU
CUCTeMbI U crocoObl e€ n3meHeHus. KonaudectBo temnotel u pabota. BHyTpenHsis
AHEPrus OJJHOATOMHOI'O UIEaJbHOIO ra3a. Buibpl Temionepenayun: TemionpoBOIHOCTD,
KOHBEKIMS, U3Jy4yeHUE. Y IeJbHAs TEIUIOEMKOCTh BellecTBa. KoJM4yecTBO TEIUIOTHI
npu teronepenade. [lonstue o006 aamabatHOM mpouecce. IlepBblil  3akoH
TEPMOJMHAMMKU. lIpuMeHeHne nepBoro 3akOHa TEPMOJMHAMHUKHU K H30IpOLecCcaM.
I'papuueckas wuHTEepnperanuss paboThl rasza. Bropoli 3akoH TepMOAMHAMUKH.
HeoOpatumocTs nporneccoB B npupoje. TemnoBele MamuHbl. [IpuHIMObL AeicTBUA
TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus dHEpPruu B TEIJIOBBIX MamnHax. KoapunueHt
MOJIE3HOTO JeicTBUS TeruioBoil Mammubl. [{ukn Kapuo u ero kosddumment
MIOJIE3HOTO JIEMCTBUS. DKOJOTMYECKHE MPOOJIEMBbl TEIJIOPHEPIeTHKHU. TeXHUUECKHUEe
YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JBUIaTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOIUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW SHEPTUU TeNa IIPU COBEPUICHUH padOThI: BBUIET MPOOKH
13 OyTBHUIKYU MOJT ACHCTBUEM CKATOr0 BO3AyXa, HarpeBaHue 3(upa B JJATYHHOU TpyOKe
nyTEM TpeHus (BUACOAEMOHCTPALINSA).

N3meHeHre BHYTpEHHEH 3Hepruu (TeMiieparypbl) Teja pu Terionepeaaye.

OmnbIT 0 agabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoil TypOUHBI, JBUTATENs] BHYTPEHHETO CrOPAaHUs, PEAKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u kKoHaeHcanus. Mcnapenue u kurnenwe. AOCOTIOTHAs U
OTHOCHUTENBbHAS BIAKHOCTh BO3ayxa. HacelmeHHbIM map. YaenpHas TEoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT AaBieHus. TBEpaoe Temo.
Kpucrannuueckue u amopdHbie Tena. AHU30TPONUsI CBOMCTB KpUCTaioB. Kujakue
kpucrtauibl. CoBpeMeHHbIE Marepuansl. [lnaBiaeHue m KpucTajuM3anus. Y IeJdbHas
Teruiota miaBiaeHus. CyOnumanusi. YpaBHeHue TemioBoro Oananca. TexHuueckue
YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U NICUXPOMETP, KAITIOPUMETP,
TEXHOJIOTUH IMOJTYYEHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBanus U MijiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenre OTHOCUTENIBHON BIIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoanHamMuka



Tema 1. dnekmpocmamuxa

DJeKTpu3anus Teia. DJIEeKTpuueckuid 3apsia. J(Ba BUlla SJIEKTPUUECKUX 3apS/IOB.
[TpoBOHUKY, AURIICKTPUKH U TIOJTYIIPOBOAHUKH. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO
3apsaa. Bzaumopelicteue 3apsinoB. 3akoH KynoHna. TodedHblid 3JIEKTPUUECKUN 3aps/I.
OnekTpuueckoe noisie.  Hampssk€HHOCTh  3ieKkTpuueckoro  moJid.  [IpuHnwmn
CYyHEPHO3ULNH DJIEKTPUUECKUX ToJieh. JIMHMKM HanpsKEHHOCTH AJIEKTPUYECKOTO
noJia. Pabota cui anexkrpocraruueckoro nois. [lorennuan. PasHocTh MOTEHIIMAIOB.
[IpoBOOHUMKM W [HUPJEKTPUKHA B BJIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
IPOHUIIAEMOCTh. JNEKTPOEMKOCTh. KoHaeHcaTop. ODIEKTPOEMKOCTh ILIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsiKEHHOTO KOHJIeHcaTopa. TexHUYecKkue yCTpolcTBa U
MPAKTUYECKOE TPUMEHEHUE: DSIIEKTPOCKOMN, JJIEKTPOMETP, IJIEKTPOCTATHUYECKAS
3allUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJILHBIN armmapar,
CTPYWHBIN IPHUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUS JJIEKTPOMETPA.

B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTpPOCTaTUYECKAs 3aLIUTA.

JIMBIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AIEKTPOEMKOCTH IIJIIOCKOTO KOHAEHCATOpA OT IUIOIAA IJIACTHH,
PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHHUSI DJIEKTPUUYECKOTO  TOKAa.
Uctounuku Ttoka. Cuma Toka. IloctossHublii TOk. Hampsbkenuwe. 3akon Owma i
y4acTKa [eNu. IJIEKTPUUECKOE COIPOTUBIICHUE. Y IETbHOE COTIPOTUBIICHHE BEILIECTBA.
[TocnenoBarensHOE, MApAICIBHOE, CMEIIAHHOE COSAMHEHUE MPOBOIHUKOB. PaboTa
ANEKTPUYECKOTro ToKa. 3akoH Jlxoyns—J/leHma. MoOIIHOCTh 3JIEKTPUYECKOTO TOKA.
DIIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBJIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUIS1 TIOJTHOM (3aMKHYTOM ) 3niekTpuueckoit nenu. KopoTkoe 3aMbikaHue. DNeKTpOHHAs
MPOBOAUMOCTb TBEPABIX METAIIOB. 3aBUCHUMOCTh COINPOTUBICHHUS METANIOB OT
Temneparypbl. CBEpXMPOBOAUMOCTb. DJNEKTPUUYECKUI TOK B BakyyMme. CBoiiCTBa
ANEKTPOHHBIX My4yKoB. [lonynpoBoanuku. CoOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTh
IIOJIYIIPOBOJHUKOB. CaoiicTBa p—N-nepexona. [TonynpOBOIHUKOBBIE
npuOOpHl. DIEKTPUUECKUA TOK B pacTBOpaX MW  pacijlaBaXx dJIEKTPOJMUTOB.
DJIEKTPOJUTHYECKAsE NUCCOLMALMA. OJEKTPOIU3. DIEKTPUUECKUM TOK B Ta3ax.
CaMoCTOSATENbHBIA U HECAMOCTOSITENIbHBIN pa3psaa. Monnud. [lnazma. Texnuueckue
YCTPOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: AaAMIEPMETP, BOJBTMETP, PEOCTAT,
MCTOYHMKU TOKa, DJJEKTPOHATPEBATEIbHBIE MPUOOPHI, AIEKTPOOCBETUTEIHLHBIC



npuOOpbl, TEPMOMETpP COMPOTUBICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U
(doTOpe3nUCTOPHI, MOTYIPOBOAHUKOBBIN AUO], FaIbBAHHKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSIKEHMSL.

3aBUCHUMOCTb COINPOTUBIIEHUS IWJIMHAPUYECKUX TMPOBOJHUKOB OT JUJIMHBI,
IUIOIIAIU TIONIEPEYHOr0 CEUEHUS U MaTepHaa.

CMelaHHOE COETMHEHUE TPOBOJHUKOB.

[Ipsimoe  wu3MepeHue ANEKTpoABMXKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yyeHne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYIIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anexTpoiusa.

MeknpeaMeTHbIE CBSA3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMd MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: ABJICHHUE, HAYYHbIN (PakT, runoTe3a, pu3nyeckasi BEJIMYMHA, 3aKOH, TEOPHUS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHre CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKUHU, nmapadoia,
runepOona, uX rpapukd M CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI
U UX MIPOEKLMU HA OCH KOOPJHMHAT, CJI0KEHNE BEKTOPOB.

Buonocus: mexaHMdeckoe IBMKEHHE B KUBOW mpupoze, nud@ysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHBI TEIUIONEpeaaur, TEIIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: OTUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ras3os,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLNALINS, FalbBaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUE JBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUs] B TEXHUKE, MOJUIMITHUKH, HUCIOJIb30BaHUE 3aKOHA COXPAHEHUsSI MMITYJIbCa B
TEXHUKE (pakeTa, BOIXOMET U JIpYrHe), IBUraTellb BHYTPEHHETO CrOpaHus, IapoBas
TypOuHa, OBITOBOM  XOJOIWIbHHMK, KOHAMIIMOHEpP, TEXHOJOTUU IOJIyYEHUs
COBPEMEHHBIX MaTEepUaloB, B TOM YHCJIE HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE D3JEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN



IPUHTEP, JJIEKTPOHATPEBATENbHBIE MNPUOOPHI, SIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJlbBaHUKA.
11 KITACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTrosiHHBIE MarHUTHL. B3anmoaeiCcTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarHuTHON MHAYKUMU. [IpuHUIKN Cynepno3ulMi MarHUTHBIX IOJIEH.
JluHMM MarHuTHOM UWHAYKUMM. KapTWHa JWMHMI MarHUTHOM HWHIYKIUAHW TIOJIS
MOCTOSIHHBIX MarHuTOB. MarHWTHOE MOJE€ NPOBOJHHMKA C TOKOM. KapTuHa nuHHiA
WHJYKIIMA MAarHUTHOTO TOJS JUIMHHOTO TPSIMOTO MPOBOJAHMKA U 3aMKHYTOIO
KOJIBLIEBOTO TPOBOJIHHMKA, KaTymIKM ¢ TOKOM. OmbiT Opcrena. BzaumopnelictBue
MIPOBOJIHUKOB ¢ TOKOM. Cuia Amnepa, e€ moayJib u Hanpaienue. Cuna Jlopenua, e€
MOAYJIb U HallpaBJiieHUE. /[BUyKeHHE 3apsyKEHHOM YaCcTULbI B OAHOPOAHOM MarHUTHOM
nosne. Pabora cunbl JlopeHua. SIBneHue sneKkTpoMarHUuTHOM WHIAYyKUMH. [loTok
BEKTOpAa MATrHUTHOW MWHAYKLIHMHM. OJIEKTPOJABWKYINAs CHJIAa HWHAYKUWWA. 3aKOH
ANEKTpOMarHuTHOM  mHAyKIuu  @Dapanes. BuxpeBoe  aleKTpUYEcKoe — IOJE.
DJIEKTPOJIBIKYILAA CUJIa UHAYKIHUH B MPOBOAHUKE, ABMKYIIEMCS MMOCTYIIATEIbHO B
ONHOpOAHOM  MarHuTHOM moine. [IpaBuno  Jlenma. MagykTUBHOCTB.  SIBIICHHE
CAaMOMHIYKIMHU. DJEKTPOABIKYIIAsl CUJIa CAMOWMHIYKIIMU. OHEPrusi MarHUTHOTO
NoJII KATyUIKH C TOKOM. DJIEKTPOMAarHUTHOE IToJjie. TEXHUYECKUE YCTpPOWCTBA H

MPaKTUYECKOE  NPUMEHEHUE: MOCTOSIHHBIE ~ MAarHuTHI, AJIEKTPOMArHHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIN 2JIEMEHTAPHBIX YaCTHUIL], UHAYKIIMOHHAS TICYb.
Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHUM UHYKIIUM MarHUTHOTO TMOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJJIEKTPOJBUKYIIEH CHJIBI MHIYKIIMU OT CKOPOCTH H3MEHEHUS
MAarHUuTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

Hccnenoanue AeCTBUSI NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

UccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3nen 5. KoJsiedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKMpPOMACHUNIHbIE KOEOAHUSA

Koneb6arenbHas cucrema. CBoOopHbIE MEXaHU4ecKkue  KoseOaHwus.
['apmonnueckue konebanus. Ilepwon, dacrorta, ammautyga U ¢dasza KoJIeOaHHIA.



IIpy:kuHHBI MasATHUK. MaTeMaTndecKnid MasTHUK. YPaBHEHHUE TapMOHHYECKUX
koneOanmii.  [IpeBpamienne dHEpruM NOpU  TAPMOHUYECKUX  KOJECOAHUSIX.
Konebarenbupiii koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJEOAHUS B HICATHHOM
K0J1€0aTeNIbHOM KOHTYpe. AHAJIOTUS MEXy MEXaHUYECKUMHU U dJICKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomMcoHa. 3aKOH COXpaHEHHUSI SHEPTUM B HUICATBHOM
KkonebarenbHOM  KoHType. [IpeacTaBieHne o 3aTyXawlMX  KOJeOaHUSX.
BriHyX1€HHBIE MEXaHUYECKUE KoseOaHus. Pe3onaHnc. BriHyX1€eHHbBIE
AJIEKTpOMAarHuTHele KoseOanus. IlepeMenHbiit TOK. CHHYCOUAQIBHBIN MEPEMEHHBIH
TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U JEHUCTBYIOIIEE 3HAUYCHUE CHUJIBI
TOKa W HampspbkeHus. Tpanchopmarop. [IpousBoacTBo, mepenada U moTpediIeHUE
AIEKTPUUYECKOUN SHEPTUU. IKOJIOTMUECKUE PUCKH MTPU TPOU3BOICTBE FJECKTPOIHEPTUU.
KynbTypa ucnosnbp30BaHus 3JIEKTPOIHEPTUH B MOBCEAHEBHOM XKU3HHU. TEXHUYECKHE
YCTPOMCTBA M MNPAKTHYECKOE IPHUMEHCHHE: JJIEKTPUUYECKHM 3BOHOK, TE€HEPATOP
MIEPEMEHHOT0 TOKA, JINHUU 3JICKTpOnepe/1ay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoOJI€OATEIbHOM CHUCTEMBI (NPY>XKUHHBIA WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHUiH.

HccnenoBanue CBOMCTB BBRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIECOaHUH.

Pe3oHanc mpu mocienoBaTENIbHOM  COCOWHEHUW  PE3UCTOpA,  KaTYyLIKH
WHIYKTUBHOCTH U KOHJICHCATOpA.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

UccnenoBanne 3aBUCMMOCTH TMEPUOJAa MaJbIX KOJIEOAHWI Tpy3a Ha HUTHU OT
JUIMHBI HUTH U MACCHhI Tpy3a.

HccnegoBanre nepeMEeHHOTO TOKA B LIEMU M3 IMOCIEI0BATEIBHO COEAUHEHHBIX
KOHJEHCATOPAa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YycioBUA pacnpoctpanenus. Ilepuon. CxopocTb
pacnpocTpaHeHusi W JUIMHA BOJHBL [lomepeyHble W NOpPOJOJIBHBIE  BOJHBI.
Nutepdepentius u  audpakiuus MEXaHWUYECKUX BOJH. 3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa. DIEKTPOMarHUTHBIC BOJIHBI. Y CJIOBUS
U3JIyYCHUS DJICKTPOMAarHUTHBIX BOJH. B3auMuas opueHtauus Bektopos E, B, V B
AJIEKTPOMArHuTHOM BoJiHE. (CBOMCTBa 3JICKTPOMArHUTHBIX BOJIH: OTpakKEHHUE,
IPEJOMIICHHE, NOJISIPU3ALINS, nudpakuus, uHTEpPEpEeHITHS. CkopocTb
ANEKTPOMAarHuTHoIX  BOJIH. llkama  snexkTpoMarHuWTHBIX  BOJIH.  [IpuMeHneHue
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY. [IpMHIMIIBI paANOCBSI3U U TEIEBUACHUS.
Pannonokanus. D1eKTpOMarHUTHOE 3arpsi3HEHUE OKPY Karollen cpenbl. TexHnueckue



YCTpPOHCTBA M  MNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE  WHCTPYMEHTHI,
yAbTPa3ByKOBasi JIMArHOCTUKA B TEXHUKE U MEJULIUHE, pajap, paguonpuUuEéMHUK,
TeJeBU30p, aHTeHHa, TenaehoH, CBU-nieup.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M peIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnatepdepennnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habumoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTYIOM U 4aCTOTOMN
KOoJieOaHU .

HccnenoBanne CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, MPEITOMIICHHUE,
noJisipu3anus, IMPpakuus, THTepPepeHLns.

Tema 3. Onmuxa

I'eomeTpuueckass onruka. IIpsAMonMHENHHOE pacnpoOCTpaHEHUE CBETA B
omHopoaHou cpene. Jlyu ceera. TodeuHwld MCTOYHUK cBeTa. OTpak€HHE CBETa.
3akoHbl oTpaxeHus cBera. [locTpoeHne un300pakeHUI B IUIOCKOM 3€pKalie.
[Ipenomiienne cBeTa. 3akOHbI MPEIOMIICHHS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npesomieHus. [loaHoe BHyTpeHHee oTpakeHue. IIpenenpHblii yron IOJHOIO
BHYTpeHHero otpaxeHus. Jlucnepcuss ceta. CloXHBI cocTaB Oe€lloro cBeTa.
[IBet. CoOupatouiyie 1 paccerBarouiie JUH3bl. ToHKas JTuH3a. POKYCHOE pacCTOsIHUE
U ONTHYECKas cujia TOHKOW JuH3bI. [locTpoeHue m3o0paxeHUil B COOMpPAIONINX U
pacceuBaromMx JuH3ax. QPopmyia TOHKOW JMH3bL. YBEIWYEHHE, [1aBAEMOE
nuH30M. [Ipenensl TPUMEHUMOCTH TE€OMETPUYECKON ONTUKHU. BOJHOBas ONTHKA.
WNurepdepenuuss  cBera. KorepeHTHble UCTOYHUKH. YClIOBUS  HAOMIOJIEHUA
MaKCHUMYMOB U MUHHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHUH(A3HBIX
KOTE€pPEHTHBIX MCTOYHMKOB. udpakuus cBera. [udpakuronnas pemeérka. YciaoBue
HaOIIOAEHUS TJIABHBIX MAaKCUMYMOB IpHU NaJCHUM MOHOXPOMAaTHYECKOIO CBETa Ha
mupakuuonnyro  pemérky. [lonspusanus cBeta. TexHudeckue ycTpoWcTBa W
MPaKTUYECKOe TMPUMEHEHWE: OYKH, Jiyna, ¢oToammapar, IpOSKIIMOHHBIN armapar,
MUKPOCKOII, TEJIECKOTI, BOJIOKOHHAS OTITUKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE paclIpoOCTpaHEHHE, OTPAKEHWE M TNPEJOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE OTpakeHne. Mojiesib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue natepdepeHnu crera.

Habnronenune nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tomydyenue cnekTpa ¢ MOMOIMIBI0 TUGPAKITMOHHON PETIETKH.



Ha6nronenue nonspuzanuu cBeTa.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3Mmepenue nokazaresns npeioMIeHUs CTeKIIa.
HccnenoBanue cBONCTB N300pakeHUH B JTMH3aX.
Hab6nronenue nucnepcuu cBera.
Paznen 6. OcHOBBI CIeNUAIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHuIbl NPUMEHUMOCTH KJIACCUYECKOW MEXaHHWKHU. [IoCTynarsl crienranbHOM
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyME,
OPUHLUI OTHOCHUTEJIBHOCTH OJWHINTEWHA. OTHOCUTEIBHOCTh  OJIHOBPEMEHHOCTH.
3ameyieHue BPEMEHU U COKpAIIECHUE JIJIMHBI. DHEPTUs U UMITYJbC PEIISTUBUCTCKOMN
yacTulibl. CBSI3b MACChI C SHEPTUEH U UMITYJIbCOM PEIISTUBUCTCKON YACTHUIIBI. DHEPTUS
TTOKOSI.
Pazgea 7. KBanToBas pusuka
Tema 1. dnemenmovt K6AHM OGO ONMUKU
®otonbl. PopMmyina [Inanka cBsA3u 3HEeprun GOTOHA C €ro YacCTOTOM. DHEPrus u
uMiynbe  QortoHa. OTkpeiTHe U uccaeaoBanue Qororpdekra. OnbiTer A. T
CroneroBa. 3akonHbl (otorddexra. YpaBHeHue OuHmTeHHA 11 (PorodddekTa.
«Kpacnass  rpanuna»  Qororddexra. Jlapnenne cera. Onweiter I H.
JlebeneBa. XuMuueckoe NEHCTBUE CBETA. TEXHUYECKUE YCTPOIMCTBA U MPAKTUUYECKOE
npuMeHeHue: GoTodIeMEHT, GOTOJaTUHK, COJTHEYHAs! OaTapes, CBETOAHO/I.
Jlemoncmpayuu
®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.
CBeToaunon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiThl Pesepdopna mo paccesHuio o -4acTHIL.
[Inanerapnas moaens atoma. [loctynarel bopa. M3nydenue u nornomieHue GOTOHOB
IIpU MIEPEX0Jie aToOMa C OJHOTO YPOBHSA dHEPruu Ha Apyroil. Buasl ciektpoB. CriekTp
YPOBHEM 3HEPTrUM atoMa Bojaopoaa. BonHoBble cBoMicTBa yacTul. BosHbl ne bpous.
KopnyckynsapHo-BoaHOBOM Jyanu3M. CIOHTaHHOE W BBIHYXKJICHHOE H3Iy4YCHUE.
TexHnueckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIA aHAJIU3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopna.
OnpenesneHue JUIMHBI BOJIHBI Ja3epa.
HaOmnronenue muHeHYaThIX CIEKTPOB UBITYUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
Habmnronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, JOKAa3bIBAIOIIUE CIOXHOCTh CTpoeHust sjapa. OTKpbITHE
paauoaktuBHOCTH. OmBITE Pe3epdopaa mo onpeaeneHnio coctaBa paguoaKTUBHOTO
u3nyyenusi. CoiicTBa anbda-, 6eTta-, raMMa-u3nydeHus. BiusHue painoakTHBHOCTH
Ha KUBbIe OopraHu3Mbl. OTKpBITUE NPOTOHA W HEWTpoHa. HykinoHHas Mozaens sapa
['eitzen6epra—Banenko. 3apsg siapa. MaccoBoe uucio siapa. M3orombl. Anbda-
pacnajz. OJEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacnaj. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOTO paciaia. DHEprusi CBA3U HYKJIOHOB B siape. SAnepHbie cuibl. [ledext
Maccel sapa. AnepHsle peakuuu. JleneHue W CUHTE3 saep. SIOepHBI peakTop.
Tepmosinepusiii  cuntTe3. [IpoGnemMbl W TEPCHEKTUBBI  SJIEPHOM  HHEPrETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIICPHON YHEPTETUKU. DJIeMEHTapHbIE YacTUllbl. OTKPBITHE
MO3UTPOHA. Metonsl HaOTIOACHUS u perucrpanuu AJIEMEHTAPHBIX
yactull. DyHJaMEHTalIbHbIE B3aUMOJCUCTBUS. EAMHCTBO (U3MUYECKOM KapTUHBI
Mupa. TexHuYecKrue yCTpPOMCTBa M MPaKTHUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIHNX YACTHII.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

OTtanbl pa3BUTHS aCTpOHOMHUHU. lIpUKIIaHOE W MHUPOBO33PEHUYECKOE 3HAUCHHE
actponomuu. Bun 3Bé3nHoro Heba. Co3Be3aus, ipKkue 3BE3/bI, MIIAHETHI, UX BUANMOE
nBwxkenne. Comneynasgs cucrema. CouHie. CojiHeyHass aKTHUBHOCTL. VICTOYHHK
sHeprun ConHua W 3BE3A. 3BE3MbI, UX OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamma
«CIEKTPaJbHBIM KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOW MOCJIEAOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTB» IS 3BE3J TJIABHOW MOCIEIOBATEIBHOCTH.
Bnaytpennee crpoenue 3BE37. COBpEMEHHBIE NMPEACTABICHHUS O NMPOUCXOXKIAECHUU U
sBoJirolnK COJTHIA U 3BE3/. DTanbl )KU3HU 3BE31. Mueunsbiil [1yTe — Hama ["anakTuka.
[Tomoxenne n nBuxkenue CosHna B ['anaktuke. Tunel ramaktuk. Paguoraiaktuky u
KBazapbl. UEpHBIE IBIPHI B sAApax rajlakTuk. Beenennasa. Pacmmpenue BceneHHOM.
3akoH XaO6ma. Pazberanme ramaktuk. Teopust bombimoro B3peiBa. PenmkToBOE
uznyuyenue. MacmraOHas cTpykrypa Bcenennoil. Meraranaktuka. Hepeménubie
MPOOJIEMbI ACTPOHOMHMH.

Vuenuueckue nabarooenus

HaGnronenuss HEBOOPY)KEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN JIJIi ONPECIICHUsS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3ausi CeBepHOTo moJiymapus u sipkue 3BE3abl. HaOmonenus B
Tesieckon JIyHel, maner, Muegnoro Ilytu.

O0o0maromniee MOBTOPEHUE

Ponb ¢pu3nku U acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTMUECKOM, COLMAIbHOM
U 3TUYECKOU cepax esaTeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMUU B
COBPEMEHHOW HAYYHOUW KapTHHE MHUpA, poJib PU3NYECKON Teopuu B (GOPMHUPOBAHUU



MpeCTaBICHU 0 PU3NYECKON KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a30BOro ypoBHA B 11 Kjacce OCYIIECTBIISIETCS C
Y4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBS3EH C KypcamMu MAaTEMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (DakT, runoresa, pusnyeckas BEJIMUMHA, 3aKOH, TEOPHUS,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOICIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: perieHNEe CUCTEMBI YPaBHEHUN, TPUTOHOMETpHUIECKIE (QYHKITUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBl M MX MPOEKIHH HA OCH KOOPAMHAT, CIO0XEHHE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUNA, TMpPU3HAKKM TOAOOUSI TPEYTrOJIBHUKOB, OMPEIACIICHHUE
IO TUIOCKUX (QUTYp U 00bEMA TeT.

buonocus: »nexTpuyeckue SBICHUS B JKUBOM TpUpOJie, KoJieOaTelbHbIC
JIBWKEHUSI B KMUBOM MPUPOJE, ONTUYECKHUE SBJICHHUS B JKUBOW NPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAS CTPYKTYpa TBEPABIX TEN,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIbHBINA aHAJTU3.

l'eoepagus: MarHUTHBIC TIOJIIOCA 3E€MJTH, 3aJIEKU MarHUTHBIX pyaA, poTochEMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3E€MIIETPSACCHUU.

Texunonocusa: JHWHUM  BJIEKTpPONEpPENay, TEHEpaTop NEPEMEHHOIO0  TOKa,
AJIEKTPOJBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, paJuONpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OINTHKA,
CoJIHEYHas OaTapes.

NJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeaMera «®du3MKa» Ha YpPOBHE CPEIHETO OOIIero
oOpasoBanusi (0a30BbIil YPOBEHB) JTOJDKHO OOECHEUYUTH JTOCTHXKCHHE CIIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINHHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeameTra «DU3MKay JOJDKHBI
OTpaxaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYAIOIIUXCS  PYKOBOACTBOBATHCS
c(hOPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO O0IIIECTBA, PACIIUPEHHUE YKU3HEHHOTO OIbITa
U OIbITa JACATEIBHOCTA B TMPOILECCE pealu3alid OCHOBHBIX HaIlpaBIICHUH
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMU OOYUYaIOIIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



NPUHSATHE  TPATUIIMOHHBIX  OOIIEYEIOBEYECKUX  TYMAHUCTUYECKUX |
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B HMHTEpPECAX Tpa)JaaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COLIUATIbHBIMU HHCTUTYTaMU B COOTBETCTBHUH C UX
(GYHKUIUSIMHY U Ha3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTIKCHUSIM
POCCHICKHX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPWHUMATh OCO3HAHHBIC PEIICHHS,
OPHEHTHPYSICh Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETo;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3nYeckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K Pa3InyHbIM chepaM MpopecCUuOHAIBHON IEITeTLHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOP Oyay1eh
pod)eCCUM M peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO UM CcamMoOOpa3oBaHUIO B 00JacTH
(GHU3MKY HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh  DKOJIOTUYECKOM KYJIbTYpPhl, OCO3HaHUE TIJI00AJBLHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHKUE M OCYILIECTBJICHHUE JIEVCTBUM B OKPYXKAIOLIEW CpPEe HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacIIMpEeHNEe OTBITA ACATEIHHOCTH IKOJIOTHIYECKON HAMPaBIEHHOCTH HA OCHOBE
MMEIOITUXCS 3HAHUM 110 (hHU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHME ICHHOCTH HAyYHOU JEATEeIbHOCTU, TOTOBHOCTh B IIPOLIECCE U3YUCHUS
GU3UKM  OCYIIECTBJISATH TMPOEKTHYIO UM HCCIENOBATEIbCKYIO  ACATEIbHOCTD
UHAVBUIYAJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue AecTBU:



camMoCTOsITeNNbHO  (opMynHpoBaTh U aAKTyalM3UpoBaTh  Mpoodsemy,
paccMaTtpuBaTh €€ BCECTOPOHHE;

OTIpEACNATh LETN JCSTeNIbHOCTH, 3a/JaBaThb MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3MUECKHUX
SBJICHUSIX;

pa3pabaThiBaTh IUTAH PEIIEHUS MPOOJIEMbl C Y4ETOM aHalu3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEpUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIICHUBATh PUCKU TOCTEACTBUN ACSITENbHOCTH;

KOOPJMHHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSAX PEaTbHOTO, BUPTYaTIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble uccienoBaresibckue 1eiCTBUS:

BIIQ/IETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TIOHATHUAMU M METOJaMHU
(u3HuecKoi HayKH;

BJa/Ie€Th HAaBBIKAMU Y4€OHO-MCCIIEA0BATEIbCKON M MPOEKTHOM AESITENbHOCTU B
o0nactu (HU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY
METOJIOB pEUIeHUs 3a/1ad (PU3NYECKOTO COACpKAHMS, MPUMEHEHHUIO pPa3IUYHbIX
METOJI0B ITO3HAHUS;

BJaJe€Th BHJAMHU JESATEIBHOCTH MO TMOJY4YEHHIO HOBOI'O 3HaHMs, €ro
UHTEpIIpeTalnn, IPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX CUTYAIUX,
B TOM YHCJI€ IPH CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  IPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPXKACHHM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATH MOJyUYEHHBIE B XOJI€ PEIICHHSI 3a]a4H Pe3yIbTaThl, KpUTHUYECKH
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb W (PopMyIUpOBaTH COOCTBEHHbIE 3a7aud B 00pa30BaTEILHOM
JesITeIbHOCTH, B TOM YHCJIE IPU U3YYCHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUS MO (U3UKE B TPAKTUYECKYIO 00IacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.

Pabora ¢ undpopmaumeii:

BJIa/IeTh HAaBBIKAMH TMOJy4YeHHUS WHGOpManuu (U3NYECKOTO COACPNKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOUCK, aHalu3,
CUCTEMATH3AlMI0 W HWHTEpHpeTann0 MHGOPMALMK Pa3IUYHbIX BUAOB U (GopM
Ipe/ICTaBIICHNUS,

OLIEHMBAThH JOCTOBEPHOCTHh UH(OpMALINH;



HCIIOJIh30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA
B PpEIICHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3aJa4 C
coOmoienneM TpeOOBaHW HDPrOHOMHKH, TEXHUKH O€30MacCHOCTH, THTHCHHI,
pecypcocOepekeHurs, MPaBOBbIX M HJTHYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€30IacCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHUS B pa3IMUHbBIX (opMaTax ¢ y4ETOM
Ha3HaueHusd MHGOPMAIMK U LEJIEBON ayAUTOPUH, BBIOMpas ONTUMAIIbHYIO (opMy
IPEACTABICHUS U BU3YyaJIU3allUH.

KoMMyHUKaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

OCYIIECTBIATH OOIICHHE HA YpOKaX (PU3HKH M BO BHEYPOUHOH EATEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAllMid U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJb30BaHHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh W UCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W HWHIUBUIYAJIbHOU
padoTHI;

BBIOMpATh TEMATHUKy M METOAbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
UHTEPECOB, U BO3MOKHOCTEMN KaXKJI0I0 YJIEHA KOJJIEKTHBA;

OPUHUMATh  LEIM  COBMECTHOW  JIESITEIbHOCTH,  OPraHU30BBIBaTH U
KOOPAWUHUPOBATh ACHCTBHUS MO €€ JOCTHKEHUIO: COCTAaBJIATh IUJIaH JACHCTBHI,
pacupeneniaTb poyiid ¢ YYETOM MHEHUM YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJIaJa M KaXkJIOT0 YYaCTHHMKAa KOMAaHJbI B OOIIUIA
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OIEHHWBATh WJEH C TO3ULUU HOBU3HHBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B  PA3IHYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIIECTBIIATh IMO3HABATEIBHYIO JEATETLHOCTh B 00JaCTH
GU3NKK W aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh W  (POPMYIUPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUIEHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4,
MJIaH BBITIOJIHCHUS] TIPAKTUYECKONM pabOThl C yd4€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX TIPEATIOUTCHU;

nenaTh OCO3HaHHBIM  BBIOOpP, aprymMeHTHpoBaTh e€ro, Oparh Ha ceb0s
OTBETCTBEHHOCTbH 3a PEILLICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (HOPMHUPOBAHUIO U MIPOSBICHUIO 3PYIULIMUA B 00JACTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCHUTb KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIETh HaBBIKAMH TO3HABATEIBHON pedIeKCHN KaK OCO3HAHMsI COBEPIIAEMBbIX
JNEUCTBUM M MBICITUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIIEKCHU JJIsi OIEHKH CUTYyalluHd, BhIOOpa BEPHOIO
pelieHus;

yMETh OIICHMBATh PUCKH W CBOECBPEMEHHO MPUHUMATh pEIICHUA MO0 UX
CHIDKEHUIO;

MPUHUMATL MOTUBBI M APTyMEHThl JPYTMX IIPU AHAIU3E PE3YJIbTATOB
NEeSITeIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

NPUHUMATL MOTHBBI M aPryMEHThl JAPYTMX I[IPU AaHAJIU3€ pPE3yJIbTAaTOB
NEeSITeIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JAPYrUX HA OLIUOKH.

B nmponecce 1oCTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI MO
bu3uke I8 YpOBHS  cpelHero oOmiero o0pa3oBaHUS Y OOyYarOIIUXCS
COBEPUICHCTBYETCS AMOIMOHAIbHBIN WHTEJUJIEKT, MpeIoararnun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJETh HAIlpaBJICHHWsS Pa3BUTHS COOCTBEHHOM SMOIIMOHAJIBLHOM Cdephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAThCI K
AMOIUOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHMBAIlM{, BKIIOYAIOMIEH CTPEMJIEHHUE K TOCTHKCHUIO LEIU U
yCIeXy, ONTUMH3M, WHHUIMATHBHOCTh, YMEHHUE JEHMCTBOBATh HCXOAsS U3 CBOMX
BO3MOXKHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh AMOIIMOHAJIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U CONEPE)KUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIOYAOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHHS C
JIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy obydenus B 10 kjiacce npeaMeTHbIC Pe3ysIbTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MecTO (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEATEIbHOCTH JIFOJIEH;

YUYUTBIBATh T'PaHUIBI TNPUMEHEHHS HW3YYEHHBIX (DU3UYECKUX  MOJICIICH:
MaTepualibHas TOYKa, MHEpLUHAIbHAs CHUCTEMa OTCuéra, aOCOJIOTHO TBEPAOE TEJIO,



WJICUIbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacmo3HaBaTth (HU3UYECKUE SIBJICHUS (IIPOIECCH) M OOBACHITH WX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BEUIESCTBA H
AJIEKTPOJAMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBH)KEHUE,
cBO0O/IHOE MajicHUE TeJ, ABMKEHHUE TI0 OKPYKHOCTH, UHEPIIMS, B3aUMOJICHCTBHE Te,
nuddy3ust, OpOyHOBCKOE IBHKEHUE, CTPOSHUE )KUIKOCTEN U TBEPBIX TEJI, UBMEHEHHUE
o0bEéMa Tenm MpHu HarpeBaHUM (OXJIAXKIEHHWU), TEIUIOBOE pPaBHOBECHE, HCIIApCHHE,
KOHJICHCAIIMS, IUIABJICHHWE, KpUCTAJUIM3allysl, KHUIICHHE, BIIAXKHOCTh BO3/YyXa,
MOBBIIIEHUE JTaBJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSA3b MEKIY
MapamMeTpaMu COCTOSTHHS Ta3a B U30IPOLECCaX, JICKTPU3ALUS TEN, B3AUMOJCUCTBUE
3apsIoB;

ONUCHIBATh MEXAHMUYECKOE JBUKEHUE, HCIOJb3Yyd (PU3NUECKHE BEJIUYUHBI:
KOOpJIMHATA, IyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca TeJa, CUJIa, UMITYJIbC
Tena, KUHETUYECKas JHEPrusi, MOTCHI[MaJbHAs SHEPrus, MEXaHuueckas padoTa,
MEXaHHUYeCKast MOITHOCTh; TIPU OMKMCAHUY MPABWIHLHO TPAKTOBATh PUBUUECKUM CMBICT
UCIIOJIb3YEMBIX BEJIWYMH, WX OO0O3HAYCHUS M CIWHHIBI, HAXOJIUTh (POPMYJIbI,
CBSI3BIBAOITNE JAHHYIO (PU3HYECKYIO BEIMUMHY C JIPYTUMH BETHUNHAMH,

ONKMCHIBATh U3YUYCHHBIEC TETJIOBBIE CBOMCTBA TEJ 1 TEIIOBBIC SABJICHUS, UCTIOJIB3YS
dbu3uYecKre BEIMYMHBI: JIABJICHHE Tra3za, TeMIlepaTypa, CpPEIHss KHHETHYeCKas
SHEPTrHUsl Xa0TUUECKOT0 JBUKEHHUS MOJICKYJI, CPEIHEKBaApaTHYHAs CKOPOCTh MOJICKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHsl, padoTa ra3a, KodhOUIIMEHT MOJIe3HOTO
NEeNUCTBUS TEIJIOBOTO JBUTATENIS, TPU ONMMCAHUM MTPABUWIIBHO TPAKTOBATH (DU3UUYECKUI
CMBICJT UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAUEHUS U €IUHUIILI, HAXOJIUTh (POPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BEJIMYHUHAM;

OTUCBHIBATh M3YYEHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJCKTPUYECKUE
SBJICHUS (TIPOLIECChI), MCIOJIB3Ysl (PU3UYECKHE BEJIMUYMHBI: IJICKTPUUECKUN 3apsi,
AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD MOJIS, TOTEHIIUAJI, Pa3HOCTh MOTEHIIMAIOB; TIPU
OTIMCAaHUM TIPABUJIBHO TPAKTOBATh (PU3MYECCKUM CMBICI UCIIOIb3YEMBIX BEIMYMH, UX
0003HaYEHUS U €TMHUIIBI; YKA3bIBATh (DOPMYITBI, CBSI3bIBAIOIINEC JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMU BEIIMUUHAMU;

aHAIM3UPOBaTh (U3MYECKUE TPOIECCHl W SIBICHUS, HCIONB3Ys (u3nyeckue
3aKOHBI W MPHUHIMINBL: 3aKOH BcemupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPAaHEHUS] MEXaHWYECKOW PHEPruH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIUIT
CYyHEpHO3ULIMK CHUJI, MPHUHIUMII PABHONpPABUS HWHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
cpeaHel KUHETHYECKOW HSHEPruM TEIUIOBOTO JIBMKEHHUS MOJEKYJI C aOCOMIOTHOM
TEMIIEPaTypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS DJICKTPUUYECKOTO
3apsiia, 3akoH KynoHa, mpu 3ToM pasinyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T0
MaTeMaTH4YECKOEe BhIpAKEHUE U YCIOBUS (TPpaHUIlbI, 007aCTH) TPUMEHUMOCTH;



OOBSCHSTh OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX O€30MAaCHOTO HMCMOJIb30BAaHUS B MOBCEIHEBHOMU
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PUBMYECKUX SBJICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HW3MEPEHHH, MPU ITOM
dbopmynupoBaTh MpoodsIeMy/3ajlady M TUIOTE3y YYEOHOTO IKCIIepUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSAMbIE M KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH, MpPU
TOM BBIOMPATh ONTHMAIBHBIA CTHOCOO0 HW3MEPEHHs] W WCIOJIb30BaTh HW3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

WCCIIEIOBaTh  3aBHCHUMOCTH  MEXAy  (QU3HUYECKMMHM  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, IMPH OTOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCHPOBaTh Pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEITUYNH B BUIE
TabIUI] ¥ TPaQHUKOB, ETaTh BEIBOJBI TI0 PE3yIbTaTaM HUCCIICIOBAHUS;

cobrofaTh MpaBuia OE30MACHOrO TPyAa NpPHU MPOBEICHUM HUCCIEIOBAHUM B
paMKax Yy4eOHOro OSKCIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W TMPOEKTHOM
JESITEIBHOCTH C HCIOJB30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M JIaOOPaTOPHOIO
o0opyI0BaHU;

pemaTh pacu€THbIC 33/1a4d C SBHO 3aJJaHHOM (hPU3MYECKON MOJEINbIO, UCTIOJIb3YS
¢du3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJladyd BhIOUpATh
(GU3HUECKYI0O MOJIENb, BBIICIATh (PU3NUECKUE BEIIMYUHBI U (hOPMYIIbl, HEOOXOIUMbIE
is e€ pelieHus, MPOBOJUTH PACUEThl U OIEHUBATH PEATBHOCTh MOTYYEHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL,

permaTh KadyeCTBEHHBIC 3a/Jaud: BBICTPAMBAThH JIOTHYECKH HEMPOTHBOPCUHUBYIO
[IEMOYKY PpACCYKICHHI ¢ OMOpold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

MCIIOJIb30BaTh MPH PEUICHUH YYEOHBIX 3a7ad COBPEMEHHbIE WH(OPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAIMU U TIPEJICTABICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSAPHON WH(POpMAIUM, TIOJIYYCHHOW U3 Pa3IMYHbBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTy4aeMyto HH(pOopMaIuio;

MPUBOJNTH MPUMEPHI BKJIAJa POCCUUCKHX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHUE TIPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

MCIIOJIh30BaTh TEOPETHUECKUE 3HAHMS 1O (U3UKE B MOBCETHEBHOW KU3HU IS
oOecrieueHnss 0€30MacHOCTH TpPH OOpallleHUH C MNpuOOpaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, IJII COXPAHECHHUS 3JI0OPOBBS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeIE;

paboTatb B TpyNIE€ C BHIIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYMIbl, PALUOHAIBHO PpACHpENeNsITh OO0sS3aHHOCTU U
IUTAHUPOBATh JIEATENLHOCTh B HECTAHJIAPTHBIX CHUTYalUsX, aJ€KBATHO OIIEHUBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



K konmy obyuenust B 11 kiacce npeaMeTHbIE pe3yibTaThl HA 6a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojab U MecTo (u3uku B (HOPMUPOBAHHH
COBPEMEHHOM Hay4YHOW KApTUHBI MHpaA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TMPAKTHUUYECKOW JACSATENBHOCTU JIIOAEH, IEJOCTHOCTh U E€IMHCTBO
(bu3nuecKoil KapTUHBI MUPA;

YUUTBHIBATh FPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJIETIEH: TOUCUHBIHI
AIEKTPUYUECKUH 3apsijl, Iyd CBETA, TOYSUHbI HICTOYHUK CBETA, /IepHasi MOJIE/Ib aTOMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO SI/Ipa MPH pellieHnu (PU3ndecKux 3ajay;

pacmo3HaBath (HU3UYECKUE SIBICHUS (IIPOIECCh) M OOBACHITH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (DU3HMKH: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJICHCTBHEC
MarHuTOB, JIEKTPOMArHUTHAS MHAYKIIUS, TEHCTBUE MArHUTHOTO ITOJIS HA TIPOBOTHUK
C TOKOM W JBIDKYIIMICS 3apsll, ODJICKTPOMAarHUTHBIC KOJICOAHWUS W BOJIHBI,
MIPSAMOJIMHEHHOE pacmpocTpaHeHUE CBeTA, OTpaXeHUE, MIpEIOMJICHHE,
uHTepdepeHus, audpakuus W OOJAIpU3alus  CBETa, JUCIEpPCUsl  CBETa,
doToanekTpuueckuii 3¢dext (hororddekrt), cBeTOBOEC AaBiIEHHE, BO3HHKHOBEHHE
JUHENYaTOro CHIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass U  HUCKYCCTBEHHAs
PaANOAKTUBHOCTH;

ONMKCHIBATh M3YUYCHHBIC CBOMCTBA BENIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIC,
ONTHYECKHE, IEKTPUUECKYIO MPOBOIUMOCTD PA3IUYHBIX CPE/T) U DJICKTPOMArHUTHBIC
sBJICHUS (ITPOLIECCHI), UCTIONIB3YsI (DU3NYECKUE BEJTMUYUHBI: DJIEKTPUUCCKUIM 3apsi, CrUiia
TOKa, DJICKTPUYECKOE HANPsDKCHUE, JJICKTPUYECKOE COMPOTHUBIICHHUE, PAa3HOCTh
MMOTSHITUANIOB, JIEKTPOABMKYIIAs CHJIa, padoTa TOKa, MHAYKIIUS MAarHATHOTO ITOJIS,
cuna Amrepa, cuna JlopeHiia, HHIYKTUBHOCTD KaTYIIKH, SHEPTHSI AJICKTPUIECKOTO 1
MarHUTHOTO TIOJICH, PO M YacToTa KoleOaHuii B KoJie0aTEeIbHOM KOHTYPE, 3apsi
¥ CHJIa TOKa B MPOIECCE TAPMOHMYECKHUX DJICKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE
pacCTOSTHUE W ONTHUYECKas CHJIa JIMH3BI, TPU OINHUCAHWH TPABUIBLHO TPAKTOBATH
(bu3HYECKUil CMBICI HCTIONB3YEMbIX BEJTMYHMH, UX 0003HAYCHUS U €TUHUIIbI, YKa3bIBATh
(dbopMyIIBl, CBA3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEJIMUYMHY C IPYTUMU BEIMYUHAMU;

OMHCHIBATH N3YUCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCTIONB3YS (PU3NUECKHe
BEJTMYHMHBI: CKOPOCTh JJECKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypaCIiaa, SHEPTUS CBSA3H ATOMHBIX SIJIEp, IPH
OTHCAHUM TIPABUIHLHO TPAKTOBATh (YM3MUECKUN CMBICIT MCTOJIB3YEMbIX BEITUYHH, MX
0003HaYEHUS U SAMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3NYECKYIO
BEJIMYHMHY C APYTHMH BEIIMYUHAMH, BBIYUCIIATH 3HAUCHUEC (PU3NUECKON BETUIMHBI,

aHAJM3UPOBaTh (U3MYECKUE TIPOIECCHl W SBJICHUS, HUCIOJB3YS (PU3HUCCKHEC
3aKOHBI M TPUHIUIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEIOBATEILHOTO W TapalICIIBHOTO
COCIMHEHUSI TMPOBOAHMKOB, 3akoH Jxkoyns—JIeHna, 3aKkoH 53JIEKTPOMArHUTHOU
UHAYKIUU, 3aKOH MPSMOJIMHEHHOr0 pACIpPOCTPAHEHMS] CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHHUS CBETa, ypaBHEeHUE DiiHITelHa 11 GoTodPdekTa, 3aKoH
COXpaHEHUS DJHEPIWH, 3aKOH COXPAaHEHUS WMITYJIbCa, 3aKOH COXpPaHEHUS



ANEKTPUYECKOr0 3apsla, 3aKOH COXPAHEHMs MAacCOBOI0O 4YHCIIa, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOTO pacmajaa, mpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKOe BBIpAKEHWE U YCJIOBHUS (TpaHUIIBI, OOJIACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA MHAYKIMH MAarHUTHOTO IOJS IPOBOJIHHKA C
TOKOM, CHJIbl AMIiepa u cuJibl JIopeHua;

CTPOUTH U OINHKCHIBATHh U300PAKEHUE, CO3aBAEMOE IIOCKUM 3€PKajIOM, TOHKOM
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PUBMYECKUX SBJICHUU U
MPOLIECCOB C HCIIOJIB30BAHUEM IMPSMBIX, U KOCBEHHBIX HW3MEPEHUM: MpPU 3TOM
dbopmynrpoBath MpobaeMy/3a1ady U TUMIOTE3Y YUEOHOTO JKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKEHHOIO 000pyAO0BaHUs, MPOBOJIUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYUIECTBJIATh MPSAMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3MUYECKUX BEIUYHMH, NPH
ATOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHS] W HCHOJb30BATh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (PU3NYECKUX BEJIIMYUH C HUCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHMI: TpU 3TOM KOHCTPYHPOBaThb YCTAaHOBKY, (DMKCHUpPOBATh pPE3YJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BHUJIC TaOIUI] U TpauKOB, AeiIaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEHOBAHNUS;

coOmoaTh npaBuia O€30MacHOro TpynAa MPU NPOBEJECHUU HCCIEIOBAaHUN B
pamMKax Y4eOHOTro OHKCIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOM U IPOEKTHOM
NESATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pynoBaHUs;

peniaTh pacu€THbIE 33/1a4d C SIBHO 33JaHHOM (PU3MYECKON MOJEINbIO, UCIIOJIb3YS
(u3nuecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHalIM3a YCJIOBHUS 3a/adyd BbIOMpATh
(U3HUECKYI0O MOJIENb, BBIACHATh (PU3NUECKHE BEIIMUUHBI U (HOPMYIIbl, HEOOXOAUMbIE
Uist €€ penieHusl, NPOBOJAUTh PacyE€Tbl M OLICHWBATh PEATbHOCTh IOJYYEHHOIO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

pelaTh KayeCTBEHHbIC 3aJauyM: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY pAacCyKJICHHH C ONOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHe ABIICHHUS,

MCIIOJIb30BaTh MPH PELICHUH YYEOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHHWS, WHTEPHpPETAMU U MPEACTABICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJAPHON WH(POpMAIUK, TIOJYYCHHOW U3 Pa3IMYHbBIX
MCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSICHSATH NIPUHILIUIBI JEHCTBUS MAIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOI0 UCIIOJIb30BAHUS B TIOBCETHEBHOW KU3HH;

OPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAYKH, B 00BICHEHHE MTPOILIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHUM;



HCIIOJBb30BaATh TCOPECTUUCCKUC 3HAHUA 110 (l)I/IBI/IKe B HOBCGHHCBHOﬁ KU3HHN OJIA

oOecnieueHrs O€30MAaCHOCTH TpU OOpalIeHUH C NpUOOpaMH U TEXHHUYECKUMU
yCTpOMCTBaMH, Ui COXPAHEHHS 3/I0pPOBbS U COONIONECHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpee;

IUTAaHUPOBATH  PaboOTy

IPYIIIBL,

pa6OTaTL B TIpyHIIii¢ C BbIIOJHCHUCM pPA3JIMYHBIX COLNUAJIBHBIX pOHCﬁ,
paluOHAJIBHO PaCIpPCACIIATD 00S3aHHOCTH W

IIAHUPOBATh ACATCIIBHOCTbL B HCCTAHAAPTHBIX CHTYAIUAX, AACKBATHO OICHHBATDL
BKJIaJ KaXKI0I'0 U3 YYaCTHHUKOB I'PYIIIIBI B PCIICHUC paCCManI/IBaeMOI?I HpO6HGMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HaumMmeHnoBanue
Ne i/l a37eJI0B H TeM K 11 (undposbie)
g p Beero OHTPOJIbHBIE PaKkTHYecKue 0GpazoBaTETbHbIC
NporpamMmsbl padoThI padoThI pecypebi
Pazgea 1. DUSUKA U METOJbI HAYYHOI'O ITIO3HAHUA
5;;3;11(; 1 bu6mmorexa [IOK
1.1 A https://m.edsoo.ru/7f41
HAy4YyHOTO 2 bf72
MTO3HAHUS E—
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarunka https://m.edsoo.ru/7f41
5
bf72
bu6mmoreka [IOK
2.2 JuHamuka https://m.edsoo.ru/7f41
7
bf72
3aKOHBI bubnuotexa [JOK
2.3 COXpaHEHHS B 6 1 1 https://m.edsoo.ru/7f41
MEXaHUKe bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMHUKA
gciolfbjlm Ho- bubmuoreka [JOK
3.1 ONICKYIVIPHO? 1 https://m.edsoo.ru/7f41
KHHETHYECKOM 9
bf72
TEOPUHU
OCHOBLL bubmuorexa [JOK
3.2 1 https://m.edsoo.ru/7f41
TEPMOJAUHAMUKH 10
bf72
33 cAoFC% eorjgzzle bubnuoteka
' 5 [HOK

BCIICCTBA.
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da3oBbie https://m.edsoo.ru/7f41
ePEXOIbI bf72
Hroro no pazneny o4
Paznen 4. JIEKTPOANHAMUKA
Bbubnnoreka
HOK
4.1 ImeKTpOCTATHKA 10 https://m.edsoo.ru/7f41
bf72
ITocTosIHHBIN
AIIEKTPUYECKUI Bubmorexa
LHOK
4.2 Tok. Toxu B 12 https://m.edsoo.ru/7f41
Pa3IUYHBIX bf72
cpemax bifc
Hroro no pazneny )
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO HACOB 68

I10 ITPO'PAMME
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11 KIIACC
JJIeKTPOHHbIE
(uudpossbie)
N HanMeHOBaHHE KoanuecTBO 4acoB oOpa3oBaTe/ibHbIE
11/-11 pa3aesioB U TeM pecypchl
NMpOrpamMmbl
Bcer KonTpoJubh [MpakTnyeck
0 ble padoThI ue padoTbl
Paznen 1. 9JIEKTPOJIUMHAMUKA
MarunurtHoe 1moie. bubmuorexa [JOK
1.1 DJeKTPOMAarHUTH 1 3 https://m.edsoo.ru/7f
11
ast ”HAYKIUS 41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
MexaHn4ecKue u bubmuorexa [JOK
2.1 ANIEKTPOMArHUTH 1 https://m.edsoo.ru/7f
9
bIC KOJIeOaHUs 41c97c
MexaHn4ecKue u bubmuorexa [JOK
2.2 ANIEKTPOMArHUTH 1 https://m.edsoo.ru/7f
5
bI€ BOJTHBI 41c97c
bu6nmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f
41c97c
Hroro no pazgeny o4
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
cO;:O;;LHOﬁ bubmuorexa [JOK
3.1 TCOHHH 4 1 https://m.edsoo.ru/7f
P 41c97c
OTHOCUTEIILHOCTH
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
DJIeMEHTBI bubmuoreka [JOK
4.1 KBaHTOBOM https://m.edsoo.ru/7f
6
ONTHUKHU 41c97c
bu6mmoreka [JOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f
41c97c
bu6mmoreka [IOK
3 ATOMHOE SO 5 https://m.edsoo.ru/7f

41c97c
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Uroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DNeMEeHThI bubnmoreka [JOK
5.1 aCTPOHOMHUU H 7 1 https://m.edsoo.ru/7f
acTpOPU3UKH 41c97c
Uroro no pazgeny 7
Pa3nesn 6. OBOBIIAIOLIEE TIOBTOPEHUE
bubmuoreka [JOK
6.1 Obobmaromee 4 https://m.edsoo.ru/7f
MIOBTOPEHHE 41097¢C
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILEE
KOJIMYECTBO YACOB 68 4 7
I10 ITPOT'PAMME
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