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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeIHEro oomiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIO)KCHHUH M TpeOOBaHWUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHON Tporpammel, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydérom
dbenepanbHOi paboyeil mporpaMMbl BOCHUTAHHMS W KOHICIIUU MPENOJaBaHUsl Y4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmiax —Poccuiickoit  Deneparym,
peanu3yromux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Copnepkanue nporpaMMel 1O (U3MKE HamnpaBlIeHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
HaY4YHOH KapTUHBI MHpa oOydvaromuxcs 10—11 kmaccoB npu o0ydeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO noaxoaa. [lporpamMma no ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM
pe3yiapTataM OOy4YeHMs, a TaKKe YYUTHIBAET HEOOXOJMMOCTh pean3allid MEXIPEIMETHBIX
cBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs1 (U3UKU HAa YPOBHE CpEIHEro oOlIero oOpa3zoBaHus, IJIAHUPYEMbIe
pe3yabTaThl OCBOEHMs Kypca (GU3MKU: JIMYHOCTHBIE, METalpeIMEeTHbIe, NpeAMEeTHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [UIaHUpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

NpeMETHBIE PE3YJIbTaThI M0 TO/1aM O0YUYEHHS;

e cojepxaHue yueOHoro npeamera «Pu3ukay 1o rogam o0yueHmUs..

dwu3nKa Kak Hayka 0 Haubosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYMAs B KaUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHHUU 00 OKpPY)KaloLeM MHpeE.
[IkonbHBIH Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMH Il €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
IPEMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnons3oBaHHe U aKTUBHOE
npuMeHeHHe (PU3MUECKUX 3HAHMN ONpeAesieT XapakTep M pPa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUI B c¢epe DSHEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYE€HHs HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOICTBaMU U Apyrux. M3ydyeHue pu3nku BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMupoBaHHE YMEHUI
NPUMEHSTh HAyYHBIH METOJI TIO3HAHUS MPH BBHIIOJHEHUU UMHU y4eOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca Ghu3MKH A1 YPOBHS CpeHEro o0Iero oopa3oBaHusl MOJIOKEH Pl UIIEH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKHU, BKIHOYAET KAaK BOMPOCH KJIACCHYECKOH, TaK U
COBPEMEHHOM (U3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3HKH 00bEeJUHEH BOKPYT
¢usuueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeAnoyaraeT UCIoib30BaHUE TYMAHUTAPHOTO
noTeHnuanza GU3NIecKoil HayKH, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3sBUTHEM OOILIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMH U 3KOJIOTMYECKUMH MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc Gpusuku npennoaaraet 3HakOMCTBO C ITUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEIEHHUS HJIEMEHTOB COJAEp)KaHUs,
NOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pa3BUTHEM



TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYKIACHUS PoOJIeM palnoOHaIHLHOTO MPUPOIOTIONF30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs
ABJISIFOTCS  pu3uueckue Teopuu (HOpMHUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHUS
¢dusudeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NpPEICTAaBICHUAX O MPHUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Uil OMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOIIECCOB).

CHCTEeMHO-IIEITETLHOCTHBIN MOIX0 B Kypce (DM3UKU pean3yeTcst MPEXIe BCEro 3a CUET
OpraHu3aIK SKCIIEPUMEHTAIBHOW NIEATENLHOCTH o0ydJatommxcs. Jlims 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCMOJB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOpble B mporpamMme Mo ¢GU3NKe OObEIUHEHBI B OOLIUI CIHCOK
YUCHHUYECKUX MPAaKTUYeCKuX paboT. BeineneHune B ykazaHHOM IepedHe JabopaTOpHBIX paldoT,
NPOBOJIUMBIX JIJII KOHTPOJSI M OLEHKH, OCYIIECTBIISIETCS YYaCTHUKaMHU 00pa30BaTEebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHUS U OCHameHus kabuHera gusuku. [Ipu sTom
oOecrieunBaeTcsi OBJAJCHUE OOYYAIOIIMMUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (U3MYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIO’KEHHBIX THITOTE3.

Bonbuioe BHUMaHuE yaenseTcsl pelieHrI0 Pacy€THRIX M KauyeCTBEHHBIX 3aaa4. [Ipu sTom
JUIS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4M C SIBHO 33/IaHHON (PM3MUECKOM MOJENBIO,
MIO3BOJISIIOIINME TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS M3 Pa3HbBIX pa3zieinioB. /|y KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SABIIIOTCS 3aJaHMsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3MYECKUX SIBICHHMH U IPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylolme BBHIOOpa (PHU3MUECKOM MOJenu Ui CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieyeHnI0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4daThCs B YCJIOBMAX NMPEAMETHOrO KaOuHeTa (PU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKiIa. B xabunete
(bU3UKH JOJKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYI0BAHKE TSI BHIMIOJHEHHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUECKHMX NPAKTUUYECKUX pPAabOT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.

JleMoHCTpanimoHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBHM C IPHHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECNEeUnBaET MOCTAHOBKY TEPEUYNCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH s MCCIEJOBAHUS HW3yYaeMbIX SIBICHUH U TIPOLIECCOB,
HMIIUPHUECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 0o0opyaoBaHHE ISl YYCHHUECKUX IMpaKTHUUECKuX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrmeurBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTudeckre KOMIUIEKTHI JIaOOpaTOpHOrO OOOpYIOBaHHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B BHJIE U(POBBIX JTAOOPATOPHIA.

OCHOBHBIMU TEISIMU U3y4YeHUs (PU3UKH B 0011IeM 00pa30BaHHH SBJISIOTCS:

e (opMupoBaHHE WHTEpPECa M CTPEMIJICHHS OOYYAIOUIMXCS K HAaydYHOMY HW3YYCHUIO

NPUPOIBI, PA3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;
® Dpa3BUTHE TMPEICTABICHHWH O HAyYHOM METOJEe TIO3HaHUS U (HOpMUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIIEHHSI K OKPY)KAIOIIUM SIBIICHUSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KAaK pe3y/IbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ QyH/IaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHIH OOBSICHSATD SBJICHUS C UCIIOJIb30BaHHEM (DU3NUYECKIX 3HAHHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHEpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTxkeHne 3TUX TieNield 0OecreynBaeTcsl pelieHHeM CICAYIONMUX 3aJad B Ipolecce
U3YYeHUs Kypca (GU3MKU HA YPOBHE CPEIHETO O0IIEro 00pa30BaHHUS:

npuoOpeTeHne CUCTEMBl 3HaHUH 00 O0ImMX (U3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYasi MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHATh TEOPETUYECKUE 3HaHWS JUIsi OOBSCHEHUS
dusznyeckux SBICHUM B TPUPOJE U IS TNPUHATHS NPAKTHUYECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU,

OCBOEHHE CIOCOOOB pelHIeHHs pa3IMYHBIX 3a7ad C SBHO 33JaHHON (QU3NYECKOi
MOJIENIBIO, 3ajJ]ad, TOAPAa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (husnyeckon
MOJIEJIH, aJIEKBAaTHOM yCIOBUSM 33]1a4H;

NOHUMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPEY;

OBJIQJICHUE METOJAMHM CAMOCTOSITENIbHOTO TUIAHMPOBAHUS M MPOBEACHUS (PU3MYECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  OINpeleieHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3JIaHUE YCIIOBUH JJIsI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESTEIIbHOCTH.

Ha wusyuenume ¢usuku (6a30BbIi ypoBEHb) Ha ypOBHE CpEIHEro oOmero odpa3zoBaHuUs
orBoautcs 136 dacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yaco (2
yaca B HEJIEINIO).

[Ipenyiaraemerii B mporpamMme 1o (hu3uKe nepeueHb Ja00paTOPHBIX M MPAKTUIECKUX PaboT
SIBIIICTCSI PEKOMEHIOBAHHBIM, YUYUTENb JEJacT BBHIOOP MPOBEJACHHS JaOOpaTOPHBIX pPabOT
OITBITOB C YYETOM MHAMBUAYATBHBIX OCOOCHHOCTEH 00YYaIOINXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT' O MO3HAHUS
®usuka — Hayka o npupoje. HayuHble MeToasl mO3HaHUs OKpyXkarowero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B MPOIIecce TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (DPUBHKE.
MonenupoBanue GU3MYECKUX SIBICHUN M mporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpUH. [ paHULIbl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUS.

Pons m mecto ¢u3uku B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Llemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTro MABWKeHUs. Cucrema
otcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepUalbHOM TOUKH, UX MPOEKIIMU HA OCHU CHUCTeMbl KoopAuHaT. ClloKeHUE MepeMenieHul u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEeHHE. [ 'paduKu 3aBUCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepeMELIEHUs] MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOonHOe majeHune. Y CKOpeHne CBOOOIHOTO MaICHHUS.

KpuBonuneliHoe nBwxeHue. J[BrokeHME MATepUAIbHOM TOYKHM TI0 OKPY>KHOCTH C
MOCTOSIHHOW MO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEWHAs CKopocTh. l[lepumom u
yactoTa oOpameHus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpoMcTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHUJIOMETpP, IBUKEHUE
CHApsIJIOB, LIETIHbIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MIUTFOCTPALIMS KUHEMATHUECKUX XapaKTEPUCTUK JBUKECHHUS.

[IpeoOpazoBanue TBUKESHHUN ¢ UCTIONB30BAHUEM TPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3pexKeHHOM ITPOCTPAHCTBE.

Habmtonenue npuxeHus Tena, OpoleHHOro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

Hamnpanenue ckopocTH npu JBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

W3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIEJIbIO ONpeIeTICHIs] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXIY  MYTAMH,  TNPOMIEHHBIMH  TeJOM  3a
MOCJIEIOBATEIbHbIE pAaBHbIE MPOMEXKYTKH BpPEMEHM TMpPHU PABHOYCKOPEHHOM JBHKEHHUH C
HavyaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHue qBUKEHUS apuKa B BSI3KOM )KUIAKOCTH.
Nzyuenue nBuxeHUs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocurensHocTH ['ammies. [lepssiii 3akoH Herorona. HEpnanbHbie CHCTEMBI
OTCU€Ta.



Macca tema. Cuna. IlpuHnumn cynepno3unuu cuid. Brtopoit 3akoH HeroToHa st
MaTepuanbHOU TOYKHU. Tpernii 3akoH HbI0TOHA 1711 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. IlepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buapl Tpenust (1mokosi, cKkoibxkeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJBKEHHUs U cuia TpeHus nokos. Koadgdumuent tpenus. Cuna COMpoOTHBIICHUS
MIPU IBM>KCHUH TeJla B )KUJKOCTH WM rase.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl. YcnoBuss paBHOBeCHs
TBEPIOTO TEJA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMIHUKY, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBienne nHepuuH.

CpaBHeHue Macc B3aUMOJEHCTBYIOINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cui.

3aBUCHUMOCTB CHIIBI YIIPYTOCTH OT AeQOopMaIii.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U aJCHUU.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecHs TBEPAOTo Tesa. Buabl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3yuenune aBmxeHns Opycka 1o HaKJIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYXUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIuu.

HccnenoBanue yciioBul paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynbc MaTepralibHOM TOUYKHU (TeJa), CUCTEMbl MaTepuaibHBIX TOUeK. MIMIyIbC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIIHOCTE CHITBI.

KuneTtndeckasi 3Hepruss MarepuaibHOM TOYKH. Teopema 00 M3MEHEHHH KWHETHYECKON
SHEPIUH.

[HorennmanesHast sHeprus. [lorennuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[MoTennmanpHas 3HEPTrUs TEIa BOIU3U TOBEPXHOCTH 3€MITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJIbl. CBsI3b PaOOTHl HEMOTEHIMAIbHBIX CHI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBAa U IPAKTHUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEp, IMPYKUHHBIN
MIUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHIIMAIBHONW SHEPTHH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI C M3MEHEHHEM MEXaHMYECKOW HSHEpruM Tena Ha
pUMepe PacTSKEHHS] Pe3UHOBOTO HKI'yTa.

Pa3nea 3. MosekynsipHasi pu3MKa M1 TEPMOIHMHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. Quddys3msa. Xapaktep IBWKEHHS €W B3aUMOJCHCTBHUS YaCTHIL
BemiecTBa. MoJiend CTPOCHHUsI Ta30B, KUAKOCTEH M TBEPABIX Tell U OOBIACHEHHE CBOICTB
BELIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Moisiekyn. KoimdecTBo BellecTsa.
[TocrosiHHas ABorajpo.

TennoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mopnens uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKONH TEOPHUH
UealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBMXKEHHMs dacTull ra3a. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UAEaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBiIeHrne H30MPOLECCOB: U30TEPMa,
u30xopa, nzodapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemlecTBa, (oTtorpaduu MOJIEKYI
OpraHUYECKUX COCIUHECHUM.

OmnbiTel 10 UGG Y3UN KUTKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO ABUKEHHUS.

Mogens onbita IlITepHa.

OnpIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOTO B3aUMOECHCTBUSL.

Monens, WuTIOCTpUpYIOLIas NpUpoLy JaBJICHUS ra3a Ha CTEHKH COCy/a.

OMNBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€AJIHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Onpenenenre Macchl BO3/yXa B KIIACCHOM KOMHATe€ HAa OCHOBE HU3MEpeHHil 00BEma
KOMHATBHI, IaBJICHUS U TEMIIEPATYPhl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKLy TapaMeTPaMU COCTOSIHUS PA3pEKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpEeHHSS 3HEPrus TEPMOAMHAMUYECKOM CHUCTEMBI U
crocoObl e€ u3mMenenus. KommuecTBo TemnoTel U pabota. BHyTpeHHss 3HEprusi 0AHOATOMHOTO
UJeanbHOro ra3a. Buasl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyYeHHE. Y IeIbHas
TEMJI0EMKOCTD BelecTBa. KoauyecTBo TemIOThI py TeIIonepeaaye.

[lonartue 06 anmabatHOM mporecce. IlepBblii 3akoH TepMmoauHaMuku. I[IpuMeneHue
NepBOT0 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh TIPOIIECCOB B MIPUPO/IE.

Tennossie MamuHbl. [I[pUHIAIIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TEIUIOBLIX MammuHax. KoadduimeHT none3Horo neicTBus terioBod mamuHbl. [ukn KapHo u
€ro Ko3((UIMEHT MOJIE3HOT0 IeHCTBH. DKOJIOTHYECKHE POOIEMbI TEIIOOHEPTeTHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUIIUOHED.



Jlemoncmpayuu

W3meneHne BHYTpEHHEW SHEprHUM Teia IMPH COBEPLICHUHM pabOThI: BBUIET NMPOOKU W3
OyTBUIKH TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue »(upa B JATYHHOH TpyOKe MyTéMm
TpeHUus (BUICOAEMOHCTPAITS).

M3MeHeHne BHYTpEeHHEH dHEpruM (TeMIIepaTypsl) Tejaa U TeIuIoneperayde.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3IyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUraTelNsi BHYTPEHHET0 CTOPaHUs, PEaKTUBHOTO JABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yienbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[MapooOpazoBanne u koHmeHcamusi. Vcmapenme wu  kunenwe. AOCOTIOTHasS U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHsIi nap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATYpbl KUIICHUS OT JABJICHHSL.

Tsépnoe Teno. Kpucrannnueckue u amopHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBneHune m Kpucrammzauus. Y IenbHas
TeruioTa riasieHus. CyonuMarus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuyeckue ycTpoWCTBa M IPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpUMETP, TEXHOJOTMU IIOJIy4EHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenue npyu NnoHM>KEHHOM J1aBJICHUH.

Crioco0b!I U3MepeHHs BIa)KHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTANINYECKOTO BEILECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znen 4. diiekTpoauHaMUKa

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tel. ONeKTpUYeckuid 3apsna. JBa BHIa 3IIEKTPUUECKUX 3apsiiOB.
[IpoBOIHUKY, TUATEKTPUKH U MOJYNIPOBOJAHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsa.

B3aumoneiicteue 3apsimoB.  3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe none. HanpsokéHHocTh 3nekTpuueckoro noisd. [lpuHuun cynepro3unuuu
IEKTPUYECKUX MOJeH. JINHUY HANPS)KEHHOCTHU MIEKTPUUECKOTO MOJIS.

PaGora cunm omekTtpoctatdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOIHUKY M TUBJIEKTPUKH B AJIEKTPOCTATUYECKOM Mouie. [uanexTprudeckas IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonmeHcarop. DJIeKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCcTpoiCcTBa M IMPAKTHUECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3JIEKTPOMETP,
AEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIM
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3anMopeiicTBre Ha’IEeKTPU30BAHHBIX TEJl.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 37EKTPOCTATHUECKOM IOJIE.

DJeKTpOoCcTaTUYeCKas 3alluTa.

JIMpneKTpUKHY B 3J€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCAaTopa OT IUIONaAW  IUIACTHH,
pacCTOSHUSA MEXKy HUMHU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHJEHCATOPA.

Tema 2. llocmoannwtii 3nekmpuyeckuit mox. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUIM TOK. Y CIOBUS CYILECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cuiia Toka. I[ToCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma J1st ydacTKa enu.

DIEeKTpUYECKOe CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarensHoOE, NapaielbHOE, CMEIIAHHOE COEIMHEHHE POBOHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyms—JIenia. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEKTPOABMKYILAs CUJIA U BHYTPEHHEE CONIPOTHUBIICHHE MCTOYHHUKA TOKA. 3aKOoH Oma 1
MOJIHOM (3aMKHYTOM) 35iekTprdeckoil nenu. KopoTkoe 3aMblkaHue.

DNIEKTPOHHAs TPOBOJIUMOCTb TBEPIBIX METANIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MomynpoBomanuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTh IOITYIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. I1oxynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M paciiaBaxX »dJEKTPOJUTOB. DIJIEKTPOJIUTHYECKAS
JIrcconuanus. JIEKTPOIU3.

DneKTpUuYecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATEIbHBIN pa3psaa. MoHus.
[Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTar, HCTOYHHUKH TOKa, dJEKTpOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIILHbBIE
npuOOphI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA IHUON, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MOTNEPEUHOr0 CEYEHUsI U MaTepuana.

CMenraHHoe CoeIMHEHUE IPOBOJHUKOB.

[Ipsamoe m3MepeHue 3IeKTPOIBMXKYIIEeH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBaHUYECKOTO
3JIEeMEHTAa U OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

NckpoBoii pa3psaa U NpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD AUOIA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEmaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne  2IEKTPOABWKYIIEH CWJIBI HMCTOYHHKA TOKAa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



HaGmnronenue anexTpousa.

Me:xnpeamerHblie CBA3U

Nzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce OCyIIECTBIISETCS € y4€TOM
COJIep’KaTeNNbHBIX MEXKIIPEJAMETHBIX CBSI3€il C KypcamMu MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnsie nouwsimus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAYYHOT'O TTO3HAHMS:
SIBJICHWE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeIUYMHA, 3aKOH, TEOopus, HaOI0JeHUE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHWE CHUCTEMbl ypaBHEHUH, JHMHEWHas QyHKIUA, Tmapadora,
runep0oa, ux rpaKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HMX MPOEKIMH Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KWBOW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJ, JKUIKOCTEH U Tra30B, 3JEKTPHUUECKUE
CBOWCTBA METAJIJIOB, HJIEKTPOJIMTHUECKAs IUCCOLUAIIHS, TaIbBAHHUKA.

TI'eoepaghus: BTaxxHOCTH BO3yXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUEe NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJUIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUs HMITyJbca B TEXHUKE (pakeTa,
BOJIOMET M JIpyTrue), JBUTATEeNIb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU TOIYYEHUS] COBPEMEHHbBIX MaTepHajoB, B TOM YHCIe
HAaHOMAaTepHalloB, W  HAHOTEXHOJOTMH,  D3JEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
JNEKTPONpUOOPOB, KCEPOKC, CTPYWHBIM TMpPUHTEp, dSJIEKTpOHArpeBareibHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTIbBAHUKA.

11 KUIACC

Pa3znen 4. DiiekTpoauHaMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThl. B3auMopnelcTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE MoOJIE.
Bektop marauTHO#M nHAyKuU. [[pyHIUIT CyNepno3uliui MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
nHAyKUMU. KapTrHa TMHUN MarHUTHOM MHYKLWH T10JIS TOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHMKA ¢ TOKOM. KapTuHa NMHMI MHIYKIUKW MarHUTHOTO TOJIS
JUTMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoieiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

SIlBieHne HIEKTPOMArHUTHOM WHAYKUMHU. [lOTOK BekTOpa MAarHUTHOW WMHIYKIUU.
DIIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH JICKTPOMarHUTHON MHAYKIMK Dapajes.

BuxpeBoe anexTpuueckoe moje. DIEKTPOABMXKYIIAs CUJa UHAYKIUU B TMPOBOJHHKE,
JBIKYIIEMCS TOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NHIyKTUBHOCTD. fIBIE€HHE CAMOMHAYKIIMH. DJIEKTPOABHKYIIAs CUIIA CAMOUHIYKLIAH.



DHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudeckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TMOCTOSIHHbIE MAarHUThI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUY MHIYKIMA MAarHATHOTO TIOJISL.

B3anmoneiicTBre I1BYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evrictBre cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIUH.

[IpaBuino Jlenna.

3aBUCHUMOCTD SJIEKTPOABUKYILIEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBrieHrE CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sABieHUS 3IEKTPOMArHUTHON UHYKIIUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebGarenbnast cucrtema. CBOOOMHBIE MeXaHWUYECKHWE KosiebaHus. [apmMoHHMUeckue
koneOanus. Ilepuwon, wacrtora, ammutyaa W ¢asza konebanwit. [IpyXKMHHBIA MasTHUK.
MareMaTiHueckuii MasiTHUK. YpaBHEHHE TapMOHHYECKUX Koiebanuil. IlpeBpaienue sHepruu
IPU TAPMOHUYECKHUX KOJICOaHUSX.

KoneGarenbupiit koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHHS B HICATLHOM
Koe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMU M DIIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsSI SHEPTHH B HICATHHOM KOJeOATEIBHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromux KoyieOaHusAX. BeIHyKIeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BriHyXIeHHBIE AIEKTPOMArHUTHbIE KOJIeOaHusI.

Ilepemennbiii Tok. CMHyCcOMAANbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA M HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepeaya U MOTPEOICHUE SJIEKTPUUYECKON HSHEPrHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa wucCnosib3oBaHus
3JIEKTPO3HEPIUU B TOBCEHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUI
MasITHHK).

Habmronenue 3aTyxaromux KoixeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.



CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel  (3aBUCMMOCTH  CHJIBI  TOKA M HANpsDKEHHsT OT  BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3oHaHCc mpu mociaeaoBaTeIbHOM COEIUHEHUM PE3UCTOPA, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TUHUU 3EKTPONepeIadun.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHOa MaJbIX KosieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

WccnenoBanue mnepeMeHHOro TOKa B ILENUM M3 IOCIEA0BAaTENbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpOMAZHUMHbBLE 6OTIHbL

MexaHn4decKkue BOJHBI, YCI0BUA pacnpocTpadHeHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BonHBL. [lomepeunple W mpomosibHBIE BONHBL HWHTepdepenius u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUSl M3JIy4Y€HUs SJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHOi BoiHe. CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HHE, MpelIOMIIeHUe, TMosipu3anus, audpakmus, wuatepdepenius. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 3J€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUIBI paIuOCBS3U U TeNEBUACHUS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpocTBa M NMPAKTUYECKOE MPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3ByKOBask JIMarHOCTHKA B TEXHHUKE W MEIULHUHE, pajap, pPaAHONpPUEMHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHNE TONIEPEUHbIX U MPOAO0IbHBIX BOJH.

Kone6utomeecs Teno kak HCTOYHHK 3BYKA.

Habmionenne oTpaxxeHus U MPEeIOMICHHS MEXaHUYECKHUX BOJIH.

HaGmronenue nuatepdepeHuu 1 Audpakiind MEXaHHIECKUX BOJTH.

3BYKOBO pe30HAHC.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnegoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJisipu3anys, AU paKius, UHTephepeHITns.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMoIMHENHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOM Cpeae.
JIyd cBeta. ToueyHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300paXeHW B IIOCKOM
3epKaie.

[Ipenominenue cBera. 3akoHBI IpeloMJIeHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbI yroja MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cBeta. CinoxHbIN cocTaB 6eroro cera. LBer.



ColOuparoniiue W pacceuBarolIe JIUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOsHUE |
ONTUYECKasl CHJIa TOHKOU JIMH3BL. [locTpoeHne n300pakeHnit B COOMPAIOLINX U PACCEHBAIOIIUX
nuH3ax. PopMyIia TOHKOMU JIUH3bL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOM ONTHKH.

BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOT€PEHTHBIX UICTOYHUKOB.

Hudpakaus cera. Jludpakmumonnas pemérka. VYciaoBue HAOMIOICHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYecKHue yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, (Qoroarmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, AU(PPaKIHOHHAS
pemETKA, TMOISIPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUE, OTpPaKEHHE W MpelomiieHHe cBeTta. OnTudyeckue
pUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBOMCTB M300paykeHHI B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIA.

Ha6mronenue naTepdepeHInm creTa.

Ha6mronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeTa.

[TonyueHue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomyuenue crekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmoenue nomisipusanuu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaress NpeoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

HaGnronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'panuupl NPUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLHI
OTHOCHUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.
CB43b MACChI C SHEPTUEH U UMITYJIILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUSsl TTOKOSI.

Pa3nea 7. KBanroBasi pusznka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
dboToHa.
OtkpeiTue u uccrnenoBanue ¢orodpdexra. Ombitel A. I. CroneroBa. 3aKOHBI
doroapdekra. Ypasuenue DitHmreitna aius porospdexra. «KpacHas rpanuna» gporospdexra.
Hasnenue cBeta. OnbiTel [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuyeckue YCTpONCTBA M MpPaKTUUYECKOE NpPHUMEHEHUe: (OTO3IEMEHT, (POTONATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu
®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtorddexra.
Cseroauon.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesnuro o-dactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u norsiomienue (GOTOHOB MPU MEPEXoJie aroma ¢
OJIHOTO YpOBHS »HHEpruu Ha napyrod. Buasl cnexktpoB. CrekTp ypoBHEH 53HEpruum aroma
BOZIOpPOJA.
BosHoBbIe cBoiicTBa yactull. Bomuel ge bpoiisa. KoprnyckyspHO-BOIHOBOW Tyaau3M.
CroHTaHHOE M BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJIbHBIA aHAJINU3
(ciekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Halnronenue mMHENYaThIX CIIEKTPOB H3TyUSHUSI.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul
Habmionenue nuHeiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  sjpa. OTtkpbITHE
panunoaktuBHOCTU. OnbITH Pe3epdopaa 1o onpeneneHuio cocraBa paJuoakTUBHOTO U3Ty4eHHs.
CsoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BiusHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonnas momens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznyudeHue. 3akoH
PaAMoOaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sizpe. SnepHbie cuibl. [ledekT maccer spa.
Snepubie peakuuu. JleneHue u CUHTE3 AlEp.
SAnepubiii peaxtop. Tepmosinepnslii cuHTe3. IIpobmembl M TNEPCHEKTUBHI  SIEPHOM
DHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI EPHOM SHEPTrEeTUKH.
DnemMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.
MeTop1 HaOIOIEHUS 1 pErHCTPAIK 3JIEMEHTAPHBIX YaCTHIL.
@OyHmaMeHTaIbHbIE B3aUMOAEeUCTBUA. EAMHCTBO (hr3nyeckoi KapTHHBI MHpa.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETpP, KaMepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YyacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpuknagHOoe W MHpPOBO33PEHUECKOE  3HAUEHHUE
aACTPOHOMHHU.

Bupn 38é3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, ITIAHETHI, UX BUAUMOE JBI)KEHUE.

ConHeynas cuctema.

Connne. ConHeuHas akTHUBHOCTh. Mctounuwk sHeprun ConHIA W 3BE37A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CIEKTpajbHBI KJIacC — CBETUMOCTBY». 3BE3IbI
[JIAaBHOM MOCHEAOBATENIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KACHUH U 3BOIonNH CoJTHIA U 3BE3/I. DTaIlbl )KU3HU 3BE3L.

Mineunsiii [1yTs — Hama Nanaktuka. [lonoxxenue u neuxenue Connua B ['anaktuke. Tumst
rajakTuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bospiioro B3peiBa. PenMkTOBOE M3TydYEeHHE.

Macmtabnas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUISL OTIpEICIICHUs! MTOJIOKEHHSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3IIHS
CeBepHoro nomnymapus 1 sipkue 3BE3/bl.

Ha6mronenus B Teneckon JIynsl, mianer, Mieunoro [TyTu.

O0o0marIee NoBTOPEeHNE

Ponp ¢u3mku m acTpoHOMHM B JKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
ITHYECKON cdepax [esATeTbHOCTH 4YeNOBeKa, POiIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHOW Hay4YHOM KapTHHE MHUpa, pPOJb (QuU3HUEeCKOr Teopun B (HOPMHUPOBAHUH
MPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MeCTO (PM3UIECKON KapTUHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUNA O IPUPOJIE.

Me:xnpeamerHblie CBA3U

N3yuenne kypca ¢u3ukm 0a30BOro ypoBHs B 11 Kimacce oCymiecTBiseTcs ¢ y4ETOM
COJIepKaTeNbHBIX MEXIIPEJAMETHBIX CBS3€il C KypcamMu MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnusie nouwsimus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAYYHOT'O ITO3HAHMS:
ABJIEHUE, Hay4yHbIH (pakT, rumoresa, Qu3nMyeckas BeJIMYMHA, 3aKOH, Teopus, HaOIOJeHUeE,
JKCHEPUMEHT, MOJEINPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIUM Ha OCH KOOPAHMHAT, CIIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMM,
IpU3HAKU 0100 TPEYTOJIbHUKOB, ONpEe/IeIeHNE TUIOMIAIU TUIOCKUX QUryp 1 00bEMa Te.

buonocus: >mekTpuvecKue SBICHUS B XKUBOW MPHPOJAE, KOJIeOATeNbHBIC IBIKECHUS B
JKUBOU TNIPUPOJE, ONTUYECKHE SIBICHUS B JKUBOW IPUPOAEC, ACUCTBUE pagualid Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eocpaghus: MarHUTHBIC TIONIOCAa 3€MITH, 3aJIEKU MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, IPEICKA3AHNE 3EMIIETPSICEHUM.



Texnonozusn: MTMHAM DJIEKTPOIIEPENAd, TE€HEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
UHIYKIIMOHHAs TeYb, pajap, pajuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBU-meus,
NPOEKIIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHoro mpenmera «®du3uka» Ha YpPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
(6a30BBII  ypOBEHB) MIOJDKHO  OOECIEYUTHh  JOCTHKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPEAMCETHBIX O6pa3OBaT€HBHLIX PE3YyJIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUA yueOHOro mpeamera «Pu3MKa» JOHKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlUi, ITO3UTUBHBIX BHYTPEHHHX
yOexJAeHH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO  OOIlecTBa,
pacmMpeHe >KU3HEHHOTO OIbITa M OIbITa JESTENIbHOCTH B MPOIECCe pean3allii OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0yYaromierocss Kak AakTUBHOTO W
OTBETCTBEHHOT'O 4JIeHa POCCUICKOrO 0OIIECTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUETOBEYECKUX T'YMAHHCTHYECKUX U JIEMOKPaTHYECKHX
IICHHOCTECIA;

TOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B HHTEpecax TI'paxkJIaHCKOro oOlIecTBa,
y4acTBOBATh B CAMOYTPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHME B3aUMOJEHCTBOBATh C COLUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K I'YMaHUTapHOU U BOJIOHTEPCKOM EATEIIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON UICHTUIHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHMSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITHUECKOI0 TIOBE/ICHUS;

CHOCOOHOCTh OIIEHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTU YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYIyIIEro;

4)3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3uueckoil Hayke;

5)TpynoBoro BocnuTaHMs:

UHTEpeC K pa3iuuHbiM cdepam NpodecCHOHATBLHOM JEeATENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHBbI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6)3K0JI0rM4€eCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOM KyJIbTYphl, OCO3HaHME TJO0AJIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOIIeM;



IJJAHUPOBAHUE M OCYUIECTBJIICHUE JACHCTBHI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO Pa3BUTHU S YEIIOBEUECTBA;

pacuiupeHre OmNbITa JACSITENBHOCTH HKOJOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAHUN 10 (pU3UKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU N1eATeIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESTEIBHOCTh NHANBUIYAIIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe el CTBUS
Bba3oBble Jlornueckue AeicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh M aAKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpeeIIATh 1NN AesITeIbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarbIBaTh TUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepUaTbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB LENSIM,
OLICHUBATh PUCKU MOCJIEICTBUN ACSITENbHOCTH;

KOOPJAMHHUPOBATh M BBIMONHATE pPa0OTy B YCIOBHUSX pPEATbHOTO, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPeaTUBHOE MBIIIICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebCKue 1eCTBHSA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TMOHATUSAMH W METoAamMH (pu3udecKon
HaYKH,

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM AESITEeIbHOCTH B 001acTu
¢bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIIeHHUs 3a7a4
(buU3NYECKOTO CoAepKaHMs, MPUMEHEHUIO PA3IMYHBIX METOA0B MTO3HAHUS;

BIAJETh BHUAAMH JCSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTaluu,
npeoOpa3oBaHrI0 M MPUMEHEHHIO B Pa3jMYHbIX Y4YeOHBIX CHUTyalMsiX, B TOM 4YHUCIE TMpU
CO3JIaHUU Y4EOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH NPUYHHHO-CIICJCTBCHHBIE CBSI3M U aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTAThH
TUMNOTe3y €€ pelleHHs, HaXOIWUTh apryMEHTHI MJisi JOKa3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJYyYEHHBbIE B XOJE€ pELIEHUS 3a7aud pe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATENBHOW JEATEIHLHOCTH, B
TOM YHCJIE MIPU U3yYEHUH (PU3UKU;

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEICATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEHU, IIpe/yIaraTh OPUTHHAIbHbBIE TTOJXOAbl U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 3a]a4H, JOMYyCKAIOIINE aJbTepPHATUBHBIEC PEILICHUS.



Pa6ora ¢ undopmanmeii:

BJIaJICTh HABBIKAMHU MOJYy4YeHHUs MH(MOpMAIMHU (PU3NUYECKOTO COIACPNKAHUSA U3 UCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh IIOUCK, aHalW3, CUCTEMaTH3alMI0 |
MHTEPIIPETANNIO HHYOPMALIUH PA3TUYHBIX BUIOB U (OPM IPEICTABICHNUS;

OLICHMBATh JOCTOBEPHOCTH MH(POpMAIIHY;

UCITIONIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOoBaHNI SPrOHOMHUKH, TEXHUKN O€301IaCHOCTH, TUTHEHBI, PeCypcocOepekeHHs, TPAaBOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pPa3NIUYHBIX (opMmaTax ¢ y4EToM
Ha3HaueHUs WHPOpPMALMKM W LEJNEeBOM  ayIuTOpuH, BBIOMpas ONTUMAIBHYIO (GOpMYy
IPE/ICTaBICHNS U BU3YaTH3aLUH.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

OCYILIECTBJIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacno3HaBaTh NPEANOCHUTKA KOH(DIUKTHBIX CUTYallUi U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHs C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BATh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBUAYATbHON PaOOTHI;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJUIEKTUBA;

MPUHUMATh LI COBMECTHOM JAEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, pPACHPENENTh POJIU C YYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHUBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOr0 YYaCTHHKA KOMaH/bl B OOIIMN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLEHUBATh UAEH C IMO3MLUHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh IMO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszaunus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO JEATEIBHOCTh B 00JIaCTH (QU3UMKU U
ACTPOHOMMUH, BBISIBJISITH POOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHMs] PAcUETHBIX M KAa4eCTBEHHBIX 3aj]iay, IJIaH
BBIMIOJTHEHHSI TMPAKTUYECKOW paboThl ¢ Y4YETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
pacHMpsTh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEIIOYTCHHH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAULUU B 00NacTH (DUBHKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:



JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENSIM;

BJIaJIETh HABBIKAMU ITO3HABATENHHON pe(IeKCUN KaK OCO3HAHUS COBEpPIIAEMBIX JeHCTBUN
Y MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHMIA;

UCIIO0JIb30BaTh MPUEMBI pe(IEKCHUN TSl OLIEHKH CUTYallH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHU)KEHUIO;

NPUHUMATh MOTUBBI U QPTYMEHTBI JPYTUX [IPH aHAIN3€E PE3YIbTAaTOB JESITEILHOCTH;

IPUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTUBBI ¥ apIYMEHTBI JPYTUX [IPH aHAJINU3€E PE3yIbTaTOB JESATEIbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMIMOKH.

B mporecce AOCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeaHero o0miero oopa3oBaHus y OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUIEKT, Mpeanoaratoui ¢(hopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBHOE COCTOSTHHE,
BUJICTH HANPaBIIEHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON cephl, OBITh YBEpEHHBIM B cele;

caMOperyJIMpoBaHus, BKJIIOYAIOLIETO CaMOKOHTpOJIb, yMEHue IpUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJECHHUE, CIIOCOOHOCTh aJalTHPOBAThCA K HMOLUOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTIKEHHIO LEIM U YCIEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE AEHCTBOBATH UCXO/Is U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHHUE IpPYTHUX,
YYUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAMBATH OTHOLICHUS C JAPYTMMHU
JIO/IbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peIaTh KOH(OIUKTHI.

INPEAMETHBIE PE3YJIbTATDI

K xonmy obydenus B 10 kjaacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCST YMEHHI:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTUHBI MHUPA, B PA3BUTHUH COBPEMEHHOM TEXHHUKU M TE€XHOJIOTMM, B NPAKTHUYECKOU
JIeITeILHOCTH JIFO/ICH;

YUUTHIBaTh TPAHMULBl NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOAENe: MarepuanbHas
TOUYKa, MHEpLHalbHasl cUcTeMa OTCYéTa, aOCOJIOTHO TBEPHOE TEJO, MACAIbHBIM Ta3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUECKUUN 3aps]l IIPU PELICHUU
buznyeckux 3amad;

pacrio3HaBaTh (U3MYECKHE SIBJICHUS (MPOIECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJSIPHO-KHHETUYECKOM TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BHKEHHE, CBOOOIHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXXHOCTH, WHEepuus, B3aumozeicTue ten, auddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPHABIX Tel, U3MEHEHHEe 00bEMa Tesl NpU HarpeBaHUU
(oxJaxeHNNn), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJICHCAIUs, IUIaBJIeHHEe, KpUCTAIIIN3aL1s,
KHIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXIy IapaMeTpaMU COCTOSIHMSI ra3a B H30IIpolLieccax, UIEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPSI0B;



ONMCHIBATh MEXAHMYECKOE JBIKEHHE, UCIONB3Ys (pU3MuecKue BEeIWYMHBI: KOOpAWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJA, UMIYJbC Tella, KMHETUYECKas
SHEPTus, MOTEHIMAJIbHAs SHEPrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCThb; MpHU
OMMCAaHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUM CMBICA HCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHUSI U €IUHULIBI, HAXOAUTH (HOPMYJIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUUHHY
C ApyTMMM BEIWYNHAMU,

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢usznyeckue BETUYMHBI: JaBJIEHHWE Tas3a, TeMmIepaTypa, CpefHss KUHETHYecKas HHeprus
XaO0THYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHeprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIIOBOTO
JBUTATEIS; TP OMUCAHUH MPABUIBLHO TPAKTOBATH (PU3NUECKUI CMBICI UCIIONh3yEeMbIX BEIMYHH,
uX O00O03HAYeHUS M EOUHMIIBI, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIINE HJaHHYIO (DU3HUECKYIO
BEJIMYUHY C JPYTUMHU BEJIMUNHAM;

ONMCHIBATh HM3YUYEHHBIE 2JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONB3Ys (PU3UUECKUE BEIMUMHBL AJIEKTPHUSCKUI 3apsi, 3JIEKTpUYEecKoe ToJe,
HaIlpsOKEHHOCTh  MMOJIS, MOTEHLHWAal, pa3HOCTh IOTEHIUANOB; IpPU ONHCAHUM IPABHIBHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIONb3YEMbIX BEJIMYUH, MX OOO3HAYEHHsS] M €IWHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOINE JAHHYIO (PU3MUECKYIO BETMYUHY C IPYTUMHU BEIMUUHAMUY;

aHaATU3UPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3Ys (pU3MUecKue 3aKOHBI U
MPUHLMIBE: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbl HploTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON 3HEPTuH, 3aKOH COXPAHEHHUs UMITYJIbCA, IPUHLNI CYNEPIO3ULUN CUJI, TPUHLIUIT
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHUS
BEUIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPrHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
JNEKTPUYECKOro 3apsina, 3akoH KyroHa, mpusTOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOe BhIpaKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIHUIIBI ICHCTBHSI MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh 3KCIEPUMEHTBl IO HCCIEIOBAaHUIO (U3NYECKUX SBICHUH M IPOLIECCOB C
UCTIOJNIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHUH, TMpu 3TOM  (HOpMYJIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIIATh MPSMble U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEIUYUH, MPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHsT M MCIOJIb30BaTh W3BECTHBIE METOJBI OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAaHHEM
OpSIMBIX  U3MEPEHHM, MPH HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHpPOBaTh pe3yJIbTaThl
NOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEJIMYUH B BUAE TAOMUIl M rpaduKOB, AETIaTh BBHIBOJIBI
10 pe3yJibTaTaM MCCIIEI0BaHNus;

coOnrofarh mpaBuia Oe30macHOro Tpyda MPU NPOBEACHUHM MCCIEIOBAaHUN B paMKax
y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENLCKON M TMPOEKTHOW JESATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHNUS;

pemaTh pacu€THBIE 3aJayd C SBHO 3aJaHHON (U3MYECKOM MOJENbI0, HCHONb3Ys
¢duznyeckre 3aKOHbI M MPUHIIMUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4d BHIOMPATh PU3NYECKYIO
MOJieIb, BBIICNATh (U3NYECKUE BEIMUMHBI M (GOpPMYIIbl, HEOOXOIWMBbIE Al €€ pelleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYCHHOTO 3HAUYEHUS (PU3HMUECKON BETMYMHBI;



pemaTth KauyecTBEHHbIE 3aJauM: BBICTPAWBATH JOTMYECKH HEMPOTUBOPEUUBYIO ILETIOUKY
paccyXJIeHHii ¢ ONopoi Ha N3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS;

UCTONBb30BaTh MPH PEIICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIe HH(OpMaIMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMd M IpeACTaBiIeHHs] y4eOHOU u
HAYYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH MOTyJaeMyt0 HH()OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BHTHE
HayKH, 00bSCHEHUE POIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAaHUS MO0 (U3MKE B IOBCEJHEBHOM JKU3HU JUIA
oOecrieueHHs 6€30MaCHOCTH MU 00paleH!H ¢ MPUOOPaMU U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAroILei cpere;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJel, MIaHupOBaTh paboTy
TpyNObl, palUoOHAIbHO pachpelneisTb OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B
HECTAH/IAPTHBIX CHUTYyalHsX, aJCKBATHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi POOIEMBI.

K xonmy odyuenus B 11 kj1acce mpeaMeTHBIE Pe3yJIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCST YMEHH:

JNEMOHCTPUPOBATh HA TPUMEpax poyib U MecTo (GU3MKU B (DOPMHPOBAHUHM COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU M TEXHOJIOTMM, B NPAKTHUYECKOU
NEeSTeIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA,

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YyUYEHHBIX (PU3MUYECKUX MOJeNel: TOYeUHbIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBIM HMCTOYHUK CBETa, sJIepHAsi MOJENIb aToma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIpa MPH pelIeHUN HU3HMIECKUX 3a7a4;

pacro3HaBaTh (U3UYECKHE SIBJICHUS (MPOIECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AMEKTPOAUMHAMUKHN U KBAHTOBOW (PU3UKHU: JEKTpUUECKas MPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHuTHOE JEUCTBUS TOKAa, B3aUMOJEHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAS
WHIYKIUS, JCHCTBUE MArHUTHOTO TMOJsi HAa MPOBOAHUK C TOKOM M JBIKYIIMICS 3apsi,
3JIEKTPOMAarHUTHBIE KOJIeOaH!s M BOJIHBI, IPSIMOJIMHEWHOE PAacIIPOCTPaHEHHUE CBETA, OTpaKeHHeE,
npenomiieHue, HUHTepdepeHuus, audpakuus U TMONSIpU3alUs CBETa, TUCHEPCHUs CBeTa,
doroanekrpudeckuit 3¢ dext (poroaddekr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAsl U MICKYCCTBEHHAsl PaJlMOaKTUBHOCTb;

ONMCHIBATh M3y4YCHHBIE CBOMCTBA BeIIeCTBA (DPIEKTPUYECKHE, MarHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CpeNl) U 3JIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3Yysl (U3UYECKUE BEIMYMHBL: AJIEKTPUUYECKUHM 3apsia, CHia TOKa, JJIEKTPHUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, 3JIEKTPOIBUKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mojisd, cuia Amnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUUYECKOTr0 W MArHUTHOTO MOJIeH, MepHoA M YacToTa KojeOaHui B
KOJIe0aTEIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCE TAPMOHHUYECKUX SJICKTPOMATHUTHBIX
Konebanuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPH OMHUCAHWUU TMPABUIHHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIONb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs] M €IUHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHMUMHY C JPYTMMH BETUYUHAMU;

OMHCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3YS (U3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, HHEPrus U
uMIyasC (OTOHA, IMEpHOoJ TMojypacmhana, SHEpPrus CBSI3W ATOMHBIX Sep, NpU OMHMCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCMOJb3YEMbIX BEJIMYMH, MX OOO3HAYeHUS U



€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

aHaATU3UpPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3Ys (pU3MUecKue 3aKOHBI U
OpUHLUIBI: 3akoH OMa, 3aKOHBI TOCIEAOBAaTEIbHOIO U MAPAIENBHOIO COEIUHEHUs
MPOBOAHUKOB, 3akoH Jkoyms—JIeHIla, 3aKOH 3JIEGKTPOMAarHUTHOM  WHIYKIHMH, 3aKOH
NPSIMOJIMHEHOTO PaCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I QoTodpderra, 3aKOH COXpPAaHEHUS DHEPIUH, 3aKOH
COXpAaHEHUS MWMITYJIbCA, 3aKOH COXpPAHEHHUsS DJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCcOBOTO 4Hcla, MOCTyJaaThl bopa, 3aKOH pajMOaKTUBHOTO pacnaja, MpH 3TOM pa3iudaTrh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOEe BBIPAKEHUE W YCIIOBHS (TpaHHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpe/IeNIATh HaIpaBJIeHUE BEKTOpa MHAYKUIMU MarHUTHOTO IOJIA NMPOBOJHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopenna;

CTPOUTH M OMHCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€pPKaJIOM, TOHKOM JTMH30M;

BBITOJIHATH SKCIIEPUMEHTHI T10 HCCJIEOBAHUIO (PU3MUECKUX SIBJICHUH M MPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpeHui: Tpu d3ToM  (POpMyJIHUpOBATH
npoOiemy/3ajady W TUNOTE3y y4eOHOrO OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000PYAOBaHUS, TPOBOAMUTH OMBIT U OPMYTUPOBATEH BHIBOIBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEpeHHsS (DU3MUECKHX BEIWYUH, MPH STOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpEeHUsT M HCIOJIb30BaTh H3BECTHBIE METOJIbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCJICIOBATh 3aBUCUMOCTH (DH3UUECKHUX BEITUYHH C UCIIOJIB30BAHUEM MIPSIMBIX M3MEPCHHIA:
IpU ITOM KOHCTPYHUPOBATh yCTAHOBKY, (DMKCHPOBATH PE3YyJbTATHl MOJYYCHHON 3aBUCHUMOCTH
busznyeckux BENWYMH B BHAE Tabmuil U TpaduKoB, JAenaTh BBIBOABI IO pe3ysibTaTaM
UCCJIEIOBAHMUS,

coOmoaTh npaBuia O€30MacHOro TpyJAa NpU TPOBENEHHH HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEIOBAaTEIbCKOW U TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JaOOpaTOPHOro 000pyAOBaHMUS;

pemiath pacu€THble 3aJayud C SBHO 3aJaHHOM (U3MUECKOM MOJENbI0, HUCHOJb3Ys
duznyecKkre 3aKOHBI ¥ MPUHIIUIE], HA OCHOBE aHAJIM3a YCIOBUS 33/1a4U BHIOMPATh PU3NIECKYIO
MOJIeJb, BBIACIATh (U3NYECKUE BEIMUMHBI M (OPMYIbI, HEOOXOIUMEBIE sl €€ pelleHus,
MIPOBOAUTDH PACUETHI U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIMUNHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAWBATH JOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHHii ¢ Oopoii Ha W3y4YeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTONBb30BaTh MPH PEIICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIe HH(OpMaIMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMd M IpeAcTaBiIeHHs] yueOHOU u
HAYYHO-TIOMYJISIPHON HMHQOpPMAIMK, MOJYYeHHOM M3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

OOBSICHSTH IPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUIECKUX YCTPOICTB, pa3iniarh
ycIoBUS UX 0€30IaCHOI0 UCTIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HaYKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAaHUSA N0 (U3MKE B TOBCEJAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH TIPH OOpaIICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMH, JIJIS
COXPaHEHHUS 3/I0pPOBbS U COOIIOACHUS HOPM SKOJIOTMUYECKOT0 MOBEACHHS B OKPYKaIoIlel cpee;



paboTaTh B IPyIIIE C BHITOJIHEHUEM PA3IIMYHBIX COLIMATIBHBIX POJel, NIaHupOBaTh padoTy
TPYyNIbl, palMOHAIBHO paclpeiessaTh OOS3aHHOCTH M IJIAHUPOBATh  JESTENbHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOrO M3 YYaCTHHUKOB IpyIIbl B
pelIeHrne paccMaTpuBaeMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne /i Kontpoabnbsie IlpakTnyeckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl
Paznen 1.OU3UKA U METO/AbI HAYUYHOI'O IIO3HAHUSA
1.1 duznka u METOo ay4HOro MO3Ha 2 Bubmmorexa [OK
. n3u 1 MCTOAbI H HOT'O IMTO3HAHUA
s v https://m.edsoo.ru/7f41bf72
Hroro nmo pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [JOK
21 Kinemaritka 3 https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.2 7
Aunamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHUKe 6 1 1 buomrorexa IOK
. HBbI XpPaHCHUSA B MCXaHU
p https://m.edsoo.ru/7f41bf72
Hroro nmo paszneny 18

Pa3nea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

11 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOU 9 | bubnuotexa [JOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2 1 1
3 OCHOBEI TEpMOAHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BEILIECTBA. 5 bu6mmoreka [JOK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7{41bf72




Hroro no pasaey

24

Pa3nea 4.9JIEKTPOINMHAMMUKA

4.1 DJIeKTpOoCTaTUKa 10 buomrorexa IOK
. JICKT TaTHu
p https://m.edsoo.ru/7f41bf72

49 [TocTosHHBIM 51eKTpUYECKUi TOK. TOKHU B 12 bubnuotexa [JOK

’ Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72

Hroro no pasaey 22

Pe3epBHOE Bpemsi 2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KITACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznea 1.2JIEKTPOIUHAMHUKA
MaruauTtHoe noje. DIeKTpOMarHUTHAs Bubmuoreka [JOK
1.1 11 1 3
WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 11
Pa3nen 2.KOJIEBAHHUS U BOJIHbBI
)1 MexaHn4ecKHue U AIEKTPOMarHUTHBIE 9 | bubmuorexa [JOK
’ Kosie0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1EKTPOMarHuTHbBIE 5 | Bubmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH
31 OCHOBBI crielIUaIbHOU TEOPUHI 4 | bubnmoreka [JOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 DJIEMEHTHI KBAHTOBOW ONTUKHU 6 https-//m.edsoo.ru/7f41c97c




bu6nunoreka LIOK

4.2 4
CrpocHue atoma https://m.edsoo.ru/7{41c97¢c
bubnunoreka LIOK
4. A
3 TOMHOE AApO > https://m.edsoo.ru/7f41c97¢
Nroro no pazaeny 15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 Bubnmorexa LHOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maro1iee TOBTOPSHHE 4 Eggg;ﬁf;si(')j 64169 7c
Nroro no pazaeny 4
PesepBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» ®usuka, 10 knacc/ Mskummes ['.5., Byxosnes b.b., Corckuit H.H. mox penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmmectBo «M3natensctBo «IIpocBemmenue»
» ®usmnka, 11 knacc/ Mskumes ['.J1., byxosueB b.b., Hapyrua B.M. non penakmueit

[MapdenTreBoit H.A., AkunonepHoe obmmectBo «M3natensctBo «IIpocBemmenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. ®uzuka. 10 kiacc. YueOHUK 111 00111€00pa30oBaT. OpraHU3aIMi ¢ MPUI.HA SJIEKTPOH.
HocuTene: 6a30BbIid U TpodmIbHBIA ypoBHH/ .51, Mskummes, b.b. byxosnes, Corckuit
H.H./ M.: IIpocsemenune, 2020.

2. Kynepmreiin FO.C. ®usuka. {uddepennrpoBannpie KOHTPOIbHBIE paOOTHI. 7-
11xmacc.CII6.: U3a. [lom «CenTtsadpny», 2015.

3. ®usnka. «KKOHCTPYKTOP» CaMOCTOSTENBHBIX U KOHTPOJBHBIX padoT. 10 — 11 kmaccer:
nocobue s yuuteneit odmeodpasosar. yupexaennit/ C.M. Auapromeuxus, A.C.
Cnyxaesckuii.- M.: [Ipocsenienune, 2018.

4. Coopuuk 3ana4d o ¢pusuke. 10-11 xmaccs! (k yaeOnukam I['.4. Mskumesa n.ap.) — M.:
Ox3amen, 2019.

5. Coopnuk 3amau o ¢usuke A 10—11 kmaccsl: mocodue s ydanuxcst oomeoopa3oBar.
opranuzanuii: 6a3oBsiii u npodui. yposau / H.A. Tlapdpentrena.- 5-e uzn. M .:
[Ipocemenue, 2017 r.

6. ®usnka. 3amaunuk. 10-11 kn.: [Tocobue nms obmeodpazoBat. yupexaeHuii / PeiMkeBrud
A.TI. - M.: lIpoca, 2019.

7. TeMaTuyecKue caMOCTOSITEIbHBIE M KOHTPOJIbHBIE paboThl Mo ¢usuke. 10 kmacc. / O.U.



I'pomueBa.- M.: Ok3amen, 2017.

8. A.Il. PermkeBuu. COopHUK 3a1a4 1o ¢pusuke. MockBsa, [poda, 2017 r

9. ®poHTanbHbIe TabopaTopHbie PaboTHI Mo (u3uke B 7-11 kimaccax
obmieoOpazoBarenbHbIX yupexaeHusx: Ku. aus yaurens / B.A. bypos, FO.U. Jluk, b.C.
3BOpBIKUH | 1p.; Tox pen. B.A. Byposa, I'.I'. Hukudopoga. - M.: I[IpocBemenune: Yueo,
urt., 2015

10. Kogudukarop 311eMeHTOB coiep:kaHus U TpeOOBaHUI K YPOBHIO MTOATOTOBKU
BBIITYCKHUKOB 00111e00pa30BaTeIbHBIX yUpexaeHui 11 nposeaenus B 2024 rogy e1nHOro
rocyaapctBeHHOro 3k3ameHa no ®U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSATENIBHBIX U KOHTPOJIBHBIX paboT. MockBa
«Unexkca» 2019 r.

12. ®usuka. 10 kmace: TeXHOIOTHUECKUE KapThl YPOKOB 1o yueOHuky I'.51. Mskumiesa,
b.b. byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenxo.- Boarorpan: Yuurens.
2019.

13. I'.B. Mapkuna ®@uszuka 10 xnacc. [Toypounsie miansl mo yueonuky I'.51. Mskuiesa,
b.b. byxosuesa. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJJaHU JJI1 TEMAaTHUECKOTO U UTOTOBOr0 KOHTpois. Puzuka 10

knacc. M.: «Muaremnekr-Lentpy», 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubnmoreka L[{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



