ITpunoxenne k OOII COO PIOC

Pabouas mporpamma o dusnke
dI'OC COO (10-11 xmaccsr)
0a30BbIl YPOBEHD

Ha 2023-2024 y4eOHblii ron



MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro ooumiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeacTtaBieHHbIXx B DPI'OC COO, a Takke ¢ ydéToM
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOoJaBaHUsl Yy4eOHOTO
npeamera «®uszuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
peanu3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Copnepxanue NporpaMMbl MO (PU3MKE HANpaBlIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10-11 kmaccoB npu o0yyenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsizell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Heil ompenemnsroTcs
OCHOBHBIC LI M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3yabTaThl OCBOEHMsS Kypca (GU3MKU: JMYHOCTHBIE, METANpeIMEeTHbIC, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

e [UIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIE PE3YNIbTAThI 10 TO/1aM O0YUYCHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHwUs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U ABICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHMU ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B c¢epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3nKu BHOCUT OCHOBHOM BKJaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHre yMeHUN
NPUMEHATHh HAyYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeHEro 001ero o0pa3oBaHMs MOJIOXKEH P HIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISIETCS JIOTUYECKHU 3aBEPIUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00ObEUHEH BOKPYT
¢usmueckux Teopwil. BeaymuMm B Kypce sBisiercs (OpPMHpPOBAHHWE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MCloJib30BaHUE T'yMaHUTApHOIO
noTeHuana GU3NYeCcKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3muku rnpenmnoiaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHUKU ¥ TEXHOJIOTUH, a TaK)Ke 00CYKIeHUS Po0IeM pallMOHAIBHOTO MPHPOIOTIONB30BaHUS H
HKOJIOTHUECKOM Oe30MaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpE IOCTPOCHHS
du3ndeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTU TEOPHM, Ui ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CHCTEeMHO-IEITETFHOCTHBIN MOIX0 B Kypce (DU3UKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aIluy SKCIIEPUMEHTAIBHONW JIEATENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUECHHUYECKUX MPAaKTUYeCKUX paboT. BeigencHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOJIUMBIX ISl KOHTPOJSI M OILEHKH, OCYIIECTBISICTCS YJYacTHUKaMH 00pa30BaTebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHS 3aBUCHUMOCTEH (H3UYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacu€THBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIs pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEbIO,
MO3BOJISIONINE TPUMEHSITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYsS 3HAHUS U3 Pa3HBIX pa3aeioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SBIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKHX SIBICHHUM U MPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallMd HpPaKTUKO-
OPUEHTHPOBAaHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca 0a30BbI ypoBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTJabopaTopHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKUX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanmOHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUM C IPHHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEYHCIICHHBIX B IMPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUN MAJs MCCIEOBAHUS W3y4aeMbIX SIBICHUW U IIPOLIECCOB,
HMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHHE ISl YYCHHYECKUX IMPAKTUUECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOpHOrOo OO0OpYIOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJICKCHOM HCIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHUM SBISIOTCS:

e (opMupoBaHHE WHTEpPECa M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYCHUIO

PUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEICTABICHUH O HAaydyHOM MeETOJe TIO3HaHUs U (HOpMHUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHI OOBSCHSITH SBICHHS C UCIIOJIb30BaHNUEM (DU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JocTrxkenne 3TUX TeNeld 00ecreunBaeTCsl pelieHueM CIEAYIOMUX 3aaad B IpoIecce
U3YyYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUN TNPUMEHSATH TEOPETUYECKUE 3HaHUS [UIsi OOBSCHEHUs
busznyeckux SBICHUM B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB pEHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (QU3NYECKOi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

OBJIQ/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JIaHUE YCJIOBHH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha yYpOBHE CpEIHEro oOumero odpa3oBaHus
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipennaraemsblii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JEJaeT BBHIOOP MPOBENCHHS JAaOOpaTOPHBIX pPabOT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkarowero mupa. Pomib
HKCIIEPUMEHTA ¥ TEOPHH B IIPOIIecCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3NMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUH. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IprHIMIT COOTBETCTBUSI.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazorosble 1 IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABuWKeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOro ABWKeHMs. Cucrema
otcuéta. Tpaekropus.

[Tepememnienne, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U MepEMEIICHUSI MaTEPUAIbHOM TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBwxeHue. J[BH>keHHME MATepUAIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. l[lepwom u
yactoTa oOpamieHus. [leHTpocTpeMUTEeNnsHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHApsJIOB, LIETIHBIE U pEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, UIUTIOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[IpeoOpazoBanue IBUKECHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.

Hanpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHrne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPEAeICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH, MPOMIEHHBIMH  TeJOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JIBUJKEHHUH C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.
N3ydeHue ABMKEeHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anwmies. [lepssiii 3akoH HproTona. MHEpranbHbie CHCTEMBI
OTCUETA.



Macca tema. Cuna. IlpuHmun cynepno3unuu cujid. Bropoit 3akoH HeroToHa s
MaTepualbHOU TOYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl TpeHust (1okosi, CKoibXeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia cOmpoTUBIICHUS
NP ABUKCHUU TeJla B )KUJKOCTU UM Tase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMIHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHna.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHEHHE CUII TPEHUS MTOKOS1, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMarum.

HccenenoBanue yciioBUi paBHOBECHS TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUs 8 MEXAHUKE

HNmnynsc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUaibHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepualbHOW TOYKH. Teopema 00 M3MEHEHHM KHHETHYECKON
SHEPTHH.

[orennmaneHas sueprus. [loreHmansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MIPYKHUHBI.
[MoTennmansHas 3HEpPrHst Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXAaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol



N3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
pUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipaast pu3MKa M1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0O0OCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Quddys3msa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOGHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TemnmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
UlealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JABMKEHHMs dactul Tra3a. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [anproHa. M3omponieccsl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYeCKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbrra IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOEHCTBUS.

Mogenb, WITIOCTpUPYIOLast IPUPOJTY IaBJICHUS Ta3a HA CTEHKU COCY/a.

OnBITHL, MJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

Onpenenenne Macchl BO3/yXa B KIIACCHOWM KOMHATe€ HAa OCHOBE HU3MEpeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPaTyphbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHamuueckass cucrteMa. BHYTpEeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
cniocoOb! e€ u3mMeHenus. KomuuecTBo Temiorsl U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHas
TEMJI0EMKOCTD BelecTBa. Koau4yecTBO TEMIOTHI P TEIIoNepeaaye.

[lonarue 06 anmabatHOoM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
NEepBOro 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MMPUPO/IE.

Tennossie MamuHbl. [I[puHIMNIBL AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TEIUIOBbIX MamuHax. KoadduimeHT none3Horo neicTBus teroBod mamuHbl. [ukn KapHo u
ero Ko3((HUIMEHT MOJE3HOT0 ASHCTBHSL. DKOIOTHYeCKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEpruM Teia IMPH COBEPUICHUHM pabOThI: BBUIET NMPOOKU W3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue >(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEeHHEH dHEprun (TeMIieparypsl) Tejaa Ipy Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanne u KoHjeHcanus. Mcmapenne U kureHue. AOCOmIOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBHCHUMOCTb TEMIIEPATYPhl KUIICHHS OT 1aBJICHMSL.

Tsépnoe Teno. Kpucrannmueckue u aMmop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuanbl. [lnaBneHue m Kpucramimzauus. YIenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IIOJIY4YEHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUH.

Crioco0Ob! U3MEpPEHMsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexmpocmamuka

OnekTpuzanusi Tel. ONeKTpUYecKuil 3apsna. JlBa Bua 3JIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS ANEKTPUUECKOro 3apsia.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. [lpuHuun cynepro3unuun
NIEKTPUYECKUX MOJIeH. JINHUKM HANPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHu4eckne yCTpoOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, IIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW IUIACTHH,
pacCTOSTHUSA MEXKy HUMH U IUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUI TOK. Y CIOBUS CYLIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapajliebHOE, CMEIAHHOE COCIMHEHHE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoyms—Jlenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DIIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE COIPOTHUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma Jyu1s
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOIYIPOBOIHHKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PacTBOpaxX M pacijiaBax »3JEKTPOJIUTOB. ODJIEKTPOJIUTHYECKAS
JIccoManus. JIEKTPOIU3.

DneKTpUUecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HaPsSHKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipssmoe m3MepeHHe 3IEKTPOIABHKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMXKYIIEH CHJIBI  HMCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBA3H

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocymiecTBIsSEeTCS € y4&€ToM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TO3HAHHS:
SIBIICHWE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, TMapadoda,
runepooia, ux rpaKd U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIBI TEIUIONEpPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBAa TBEPIBIX TeJ, KUIAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAs IUCCOLUAIIHS, TaJIbBAaHHKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocTossHABIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[puHIUIT Cynepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
MHAyKuu. KapTuHa TMHUA MarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

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

SIBieHMEe HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MarHUTHOW MHAYKIMH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJA WHIAYKIUU B TMPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM IIOJI€.

ITpaBuio Jlenua.

NHayKTUBHOCTB. SIBIICHUE CAMOMHIYKIIMU. DJIEKTPOABMIKYIIIAS CHJIa CAMOUHYKIIUH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: TMOCTOSIHHbIE MAarHHUThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHUTHOTO TIOJISI.

B3aunmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHNE NEKTPOMAarHUTHOW UHAYKIWH.

[TpaBuio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHnrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrtema. CB0OOOgHBIE MeXaHWYECKHWe KoyiebaHusa. [apmMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza kojneObanwil. [IpyKWHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOICOaHUSX.

KoneGarenbupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWUYECKUMHU M 3JIEKTPOMAarHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJICATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusx. BeIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHus.

[Tepemennbiii Tok. CUMHYyCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CHIIbI TOKA U HAPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUECKON SHEPIHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCnosib30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN UM MaTeMaTHYEeCKUN
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWs] OT  BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH MHAYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TUHUU 3JEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KOJieOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3 IOCIEA0BAaTEIbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmpomMazHumHbsle 60J1HbL

MexaHudeckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mponaosbHbIe BONHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHSI W3JIy4EHUS SJEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anusd, audpaxius, uHTepdepeHuus. CKOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 37eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUNBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHUE: MY3bIKalIbHblE€ MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

HaGmronenue oTpakeHUs U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHInu U UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPakK€HUE, MPEIOMIICHUE,
noJsipu3anus, Audpakius, UHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3arenb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTpaKEeHHUS.

Hucnepcus cBera. ClnoxHbIH cocTaB 6eoro csera. Lper.



ColOuparonue W paccewBalIIMe JIUH3BI. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTHUYECKas CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmuss  cBera. Judpakmumonnas pemérka. YcnoBue HAOMIONEGHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYECKHME YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, (Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIIHMOHHAS
pemETKA, TOISPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomyieHue cBera. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpaxkeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6nronenue natepdepeHIium creTa.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TonydyeHnne cnexTpa ¢ HOMOUIbIO IPU3MBI.

[TomyyeHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmroenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3aX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl NpUMEHMMOCTH KJIacCU4ECKOM MexaHuKH. [locTynarsl cnienuanbHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BAaKyyMmMe, IPHHLHI
OTHOCHUTEJIBHOCTH DWHILTEHHA.
OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHHU U COKPAILIEHUE ITTUHBI.
OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPIHUS M UMITYIIHC
dboToHa.
OtkpeiTie u uccinegoBanue ¢orodpdexkra. Ombiter A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTeitna g porospdexra. «KpacHas rpanunay porodddexra.
Hasnenue cBera. OnbitTel [1. H. JIeOGenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuueckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (POTONATUUK,
CoNTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -uactur. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO YypOBHS »HepruM Ha npyroi. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma
BOZOpPOJA.
BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaau3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKkTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmionenue nnHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkpbiTHE
panunoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio coctaBa paJluoakKTUBHOTO U3Ty4YEHUSI.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens siapa [eiizenOepra—lBaneHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsbl.
Anbda-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIM OeTa-pacnan. ['aMma-usznyueHue. 3akoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES A1IEp.
Snepubiii peaktop. Tepmosnepublii cuHTe3. I[IpobmemMbl M TNEPCHIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquncTBO hrsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

Cu€TurK HOHU3HUPYIOIINUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3qHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKCHHE.

ConHeynas cucrtema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprun ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KiIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCHEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BOItoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumst
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPEI B sAPaX TANAKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE H3MTydeHUE.

MacmtabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHHIA
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u ipKkue 3BE3/bI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeuroro [lyru.

O0o0marIee NOBTOPeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHUYECKON cdepax [eATEIHHOCTH 4YeNOBeKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (QuU3NUecKo Teopun B GHOPMHPOBAHUU
MPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPaA, MeCTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MIPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce oCymiecTBIseTCS € y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAyYHOI'O MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJICHHE,
SKCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU I0J100MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: >meKTpUUEecKUe SBICHUS B XKUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKECHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvallid HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTAUIMYECKash CTPYKTypa TBEPABIX TeET,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONFOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (oTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcus: NTUHUM DIIEKTPOIIEpPENay, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajxap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro mpeamera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro 0oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECIEYHTHh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHEHTAllMil, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JeSITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUEIOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)IaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHUCTBOBATh C COLUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C UX
(GYHKUIMSAMHU 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSM POCCHICKHX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAylIero;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

HCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEeSTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu U pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIAHBbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4eCKOr0 BOCTUTAHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TIJI00AJLHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmbITa JACSITEIBbHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUM 10 (pU3UKe;

7) IEHHOCTH HAYYHOTr'0 TO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe U3YUEHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACATENbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJnLCKHe AelCTBUA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMUA TOHITUSIMH W METOoAamMH (pu3uvecKon
HAYyKHU;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEAO0BATEIbCKON U MPOEKTHON JAEATEIbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPelleHus 3a7a4
(GU3UYECKOTO COAepKAHUS, MPUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHUJIAMHU JIEATEIHHOCTU MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHNI0 M MPUMEHEHHUIO B Pa3jMYHbIX YYEOHBIX CHUTyallMsiX, B TOM 4YHUCIE MpU
CO3/IJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3WpPOBaTh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

aQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynIHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCIIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTaTh HOBBIE HJIEU, MPEJIaraTh OPUTHHAIbHbIE TOAXOAbl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIFHO OCYHIECTBIATh IIOMCK, aHalW3, CUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypcOCOepEKEeHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax ¢ y4EToMm
Ha3HAueHUs MHPOpPMALMU W LEJIEBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YAITH3aLUH.

KoMMmyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOH NESATEIHLHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(MINKTHL,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJO0r0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LI COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISTh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OLICHUBATh KaYECTBO CBOETO BKJIAJA U KaXKJAOr0 YYaCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBBIE NPOEKTHI, OLIEHUBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYLIECTBIIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILIECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JacCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAaH PEIICHHs] PAacUETHBIX M KAYECTBEHHBIX 3ajlay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacIMpsTh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;,
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAMLMU B 0O0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJJICKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JESATEIHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIUTENBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX NIPU aHAHU3E PE3YNIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYyYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON C(hepbl, ObITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYruX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JEMOHCTPUPOBATh HA MPUMEpPaAxX poyib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHON
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOAEIEH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPAOE TEJIO, MACAIbHBIM Ta3, MOAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUN 3aps]l IIPU PELICHUH
buznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SBJIEHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMopaeWcTBue Tein, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tesl IpU HarpeBaHUU
(oXJaXJeHUN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUS, IIJ1aBJICHUE, KpUCTAIIIN3aLMs,
KHUIIEHUE, BJIAKHOCThb BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMHu COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;



ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, MUCIOJB3Ys (hU3MUecKre BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
DHEprus, MOTCHIMANbHAS DJHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
¢usznueckue BEIMYMHBI: JaBIIEHWE Tas3a, TemIepaTypa, CpedHssli KHUHEeTHYecKas JHeprus
XAaO0THUYECKOr0 JBWKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, KO3((QUIMEHT IOJIE3HOTO IEHCTBHS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYUH,
uX O00O03HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (HU3HUYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAM;

ONMCHIBATh M3YUYEHHBIE 2JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(Tporecchl), UCTONb3ys (U3NUECKUE BETUUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIpsOKEHHOCTh MMOJIS, IOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB;, IPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUYMHAMU,

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUEe 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLMI CYNEPHIO3ULNUNA CUJ, IPUHLIUII
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS X O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCTIONB30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tmpu ITOM  (POpPMYyIUpOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpSAMbIe U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUpPOBATH pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUIl U rpadUKOB, J1€TaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paTopHOro 000pyI0BAHHUS;

pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJieb, BBIICNIATh (U3NYECKUE BEIMUMHBI M (OpPMYJbl, HEOOXOAUMBIE Al €€ pEeIlleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJIeHHii ¢ OITOpOol Ha U3YYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIONIb30BaTh TIPU  PEIICHUH Y4YeOHBIX 3aJa4 COBPEMEHHBIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyro HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE IPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3MKE B IOBCEJHEBHOM JKU3HU Ui
oOecrieyeHns O€30MaCHOCTH MPH 0OpAaIEHHH ¢ TPUOOPaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJe, MIaHUPOBaTh paboTy
TpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B
HECTAH/IAPTHBIX CHUTYalHsIX, aJ€KBATHO OICHWBATH BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYMIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenus B 11 kjacce nmpeaIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

JEMOHCTPHUPOBATh HA MPUMEpax poyib U MecTO (GHU3MKu B (HOPMHPOBAHUHM COBPEMEHHOM
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTENIbHOCTH JIIOJIEH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl NPUMEHEHUS W3YyYEHHBIX (PU3MUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJepHas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelieHn: (U3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIHS, JCHCTBHME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUsg  CBETa, JTUCHEPCUsi CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (PIEKTPUUYECKHE, MarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPHUUECKUIM 3apsia, CHila TOKa, JJIEKTPHUECKOE
HapPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUUYECKOr0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHUJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHJIA JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYeHHs M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BETMUHUHY C IPYTMMH BETMYMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, SHEPTUs W
uMIyasc (GOTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
MPAaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHUIIBI, YKa3bIBaTh (POPMYJIBL, CBS3BIBAIOLIUE JAaHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINUCCKON BETUIHHEI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENbHOIO U MAPAICIBHOIO COEIMHEHUs
MPOBOAHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  HWHIYKIWH, 3aKOH
NPSIMOJIMHEHHOTO PaCIpPOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpaHEHHs DJIEKTPHUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnoOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATEeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUWH MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HWCCIICIOBAHUIO (PU3WYECKUX SBICHUH M IPOILIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (POpMyIupOBaTh
npobiemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIBI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX U3MEPECHHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTAThl MOJYYCHHON 3aBUCHUMOCTH
busznyecKkux BEIWYMH B BHUAE TaOiull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHMUS,

coOnronarh mpaBuiaa 0O€30macHOr0 Tpyda MPU TPOBEACHUHM HCCICNOBAHUN B paMKax
y4e0HOrO0 OJKCIEPUMEHTa, YUeOHO-UCCIICTOBATEILCKOH M TMPOCKTHOW JEATENIBHOCTH C
UCIOJIb30BaHNUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dbuznyecKkre 3aKOHBI M MIPHUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
MIPOBOAUTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IETIOUYKY
pacCyXICHHI ¢ OIOPON Ha M3y4EHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJOTHUH;

UCIIONIb30BaTh TEOPETHUECKHE 3HAHHUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUs 3I0POBbs U COOIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIOILEel cpene;



paboTaTh B IPYIINE C BHIITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIei, MIaHUPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTYyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOrO M3 YYAaCTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaeMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpamMmsbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 P 9 bubmmoreka [JOK
' VISHICA T METOAR HAYHHOTO HOSHAHMA https://m.eds00.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bubmunoreka LIOK
2.2 7
Auaniica https://m.edsoo.ru/7f41bf72
53 Jax " 6 1 1 bubmoreka [{OK
' AKOHBT COXPAHCHILE B MEXATHIE https://m.eds00.ru/7f41bf72
Hroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmunoreka LIOK

41 eKTpoCTaTIa 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUUYECKU TOK. TOKHU B 12 bubmuotexa [JOK

' PasIMUHBIX CpeIax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
Pazngen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHUuTHasI Bu6muotexa [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bubnuoteka [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKue U dJIEKTPOMAarHUTHbBIE 5 1 Bu6muotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2. 1
3 Onriica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
41 DneMeHTbl KBAHTOBOM ONTHKHU 6 bubnuorexa LIOK

https://m.edsoo.ru/7f41c97c
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42 CTDocHIE ATOMA 4 bubmoreka [{OK
. T HHN TOM
p https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
4, A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE

o1 Oboburaiomee nokToperie 4 ]r?tlis:f/d/(r)rf.e;i,ic.)rﬁ/?mmg?c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

» ®uswnka, 10 kiracc/ Mskumes I'.5., byxosnes b.b., Corckuit H.H. non penakuueit
[MapdentreBoit H.A., AkironepHoe obmmecTtBo «M3natensctBo «IIpocBerienue

» ®usmka, 11 knacc/ Mskumes ['.J1., byxosues b.b., Yapyrua B.M. non penakuueit

[MapdentreBoit H.A., AkironepHoe obmmectBo «M3natensctBo «IIpocBerienue

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Coopnuk 3amau o ¢usuke 10-11 kmaccer / O.W.T'opmriieBa

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://m.edsoo.ru/ff0c33e6






