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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMma 1o ¢u3rke 6a30BOTO YPOBHSI HAa YPOBHE CpeIHEro olIiero oopasoBanus pa3padoTaHa
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON IPOTrpaMMBl,
npezacrasieHHbix B @I'OC COO, a takxke ¢ yuéroMm (enepanbHoil paboueit mporpaMMbl BOCIIUTAHUS U
KOHIENIMK TpenojaBanus ydeOHoro mnpeamera «®Puszuka» B 00pa30BaTeIbHBIX OpraHHU3aIMIX
Poccuiickoit @enepannu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbBIC IPOTPAMMBI.

CopgepxaHue MporpaMMbl IO (HU3MKE HaAmpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHBI MUpa odydatommxcst 10—11 kmaccoB npu o0yueHnn ux Qusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIIBHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM U METAlpPEIMETHBIM pe3yJibTaTaM OOydeHHs, a TakKKe
YUUTHIBAET HEOOXOIMMOCTh peaM3allid MEXIPEAMETHBIX CBs3ed (DU3MKU C eCTECTBEHHO-HAay4YHBIMHU
y4eOHBIMH TIpeMeTaMu. B Hell onpeensoTcsi OCHOBHBIE e/ M3y4YeHHs (U3UKUA Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsl, IUIAHUPYEMbIE pE3yJIbTaTbl OCBOEHUS Kypca (HU3UKH: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TpeIMETHBIC (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3ukm Ha 0a30BOM YpOBHE, B TOM YHWCIE MpPEAMETHBIC
pe3yNbTaThI M0 roJIaM 00yUeHUS;
coJepkaHre yueOHoro npeamera « PU3uKay mo rogaM o0ydeHHS.

Odu3nka Kak Hayka o HambOosee OOIIMX 3aKOHaX MPUPOIbI, BBICTyMas B KauecTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUW 00 OKpYy)KalolleM MHpE.
[konpHBIA Kypc GU3MKH — CHCTEMOOOpAa3yIOLIUN Ui €CTeCTBEHHO-HAyUHBIX Y4e€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBIICHUH, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
duznueckoii reorpadueit u actponomueil. Micrnons3oBanue U akTHBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUM
OTpeneNsieT XapakTep W pa3BUTHE DPA3HOOOPA3HBIX TEXHOJIOTMH B cdepe SHEPreTHKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, IMOJIYYeHHUS HOBBIX MaTEpHaJOB C 3aJaHHBIMU CBOMCTBaAMHU U JApyrux. M3ydeHue
($U3KMKY BHOCUT OCHOBHOM BKJIa/ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yUaroluxcs,
B (hopMupoBaHMEe YMEHHI NPUMEHATh HAy4YHBIH METOJ TMO3HAHUS NPU BBIMOJIHEHUM MMM Y4YEeOHBIX
HACCIIENOBaHUMN.

B ocHOBY Kkypca pu3MKH A7 YPOBHS CpeHEro o01ero oopa3oBaHus MOJI0XKEH Psil Ui, KOTOpble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU € HEM Kypc SBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepual M3 BCEX pa3lesioB (U3MKH, BKJIIOYAET KaK BOMNPOCHl KJIACCHUYECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Hoesn cenepanuszayuu. B coOTBETCTBUM ¢ HEW Mmarepuall Kypca (u3uku OOBEeAMHEH BOKPYT
¢usnueckux Teopuil. BemymuMm B Kypce sBisercss (GOpMHUpPOBaHME IPEJICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpeanojaraeT HCHOJIb30BaHWE T'yMaHUTapHOTO
noTeHuuana (U3NIecKoil HayKu, OCMBICICHHE CBSI3M Pa3BUTHUS (PU3MKU C pa3BUTHEM OOILECTBA, a TAKXKE
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype gu3nku npezmnonaraeT 3HakOMCTBO € IIUPOKUM KPYToM
TEXHUUYECKHUX U TEXHOJOTHYECKUX IPUIIOKEHUIN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPeCTBOM BBEACHHUS SJIEMEHTOB COJAEP)KAHUS, MOCBSIIEHHBIX
9KOJIOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C Pa3BUTHEM TE€XHUKU M TEXHOJIOTHH, a
Tak)ke 00CY>KIeHHs MPoOJIeM palliOHATIBLHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOH 6€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKHM Ha YpPOBHE CPEJHEro oOLIero oO0pa3oBaHMs SIBIISIOTCS
¢uznueckue teopun (hopMHupoBaHHE NPEACTABICHUNH O CTPYKTYpe MOCTPOEHUS (PU3UYECKOW TEOpHUH,
poiu GyHIaMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJIE, TPAaHULIAX
MPUMEHUMOCTH TEOPUH, 171l OTTMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTeMHO-IETENbHOCTHBIN TMOAX0M B Kypce (HU3UKU peanu3yeTcs Ipexkae BCero 3a Cuér
OpraHMu3aIH YKCIEPUMEHTAIbHOMN JesTeIbHOCTH o0yyatomuxcs. Jljis 6a30BOro ypoBHS Kypca PU3NKHU —



9TO UCIOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX YKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpbIE B Mporpamme mo ¢pu3uke oObeANHEHBI B OOIIMN CIUCOK YYCHHMUYECKUX MPAKTHUECKUX padoT.
Bbinenenne B yka3aHHOM IlepedHe JIaOOpAaTOPHBIX paboT, MPOBOIUMBIX Uil KOHTPOJIS M OLEHKH,
OCYILIECTBIISICTCS YYACTHUKAMU 00pa30BaTEIBLHOIO MPOLIecca UCXOs U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcss OBaJeHHE OOYHYAIOUIMMHUCH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI, HCCICIOBAHUS 3aBUCUMOCTEH (DPU3MYECKHX BEIWYMH M TOCTAHOBKY
OIIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yJIenseTcs PELICHHI0 pacdyE€THBIX M KaueCTBEHHBIX 3ajad. Ilpu stom ans
pacy€THBIX 3a4ad I[PUOPUTETOM SBIAIOTCA 33Ja4d C SIBHO 3aJaHHOM (U3HYECKOHM MOEbIo,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeiia Kypca, Tak U
UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3/ienoB. [ KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3a/1aHUs Ha
O00BsICHEHHE TPOTeKaHUs (U3NYECKUX SBICHUA M MPOIECCOB B OKPY’KAIOIICH >KU3HHU, TpeOyrolue
BbIOOpa (pU3MUECKOM MOJIENIN AJIsl CUTyallui IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsimu GI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIEUYCHHUIO
yueOHoro npouecca 0a30Bblil ypOBEHb Kypca GU3UKH HA YPOBHE CpeAHEro o01iero 00pa3oBaHus A0JKEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (DM3MKH WM B YCIOBUSX HMHTETPHPOBAHHOTO KaOHWHETa
IPEIMETOB €CTeCTBEHHO-HAyyHOro uukia. B kaOuHere Qu3MKM [IOKHO OBbITH HEOOXOAMMOE
nabopaTopHOoe 00OpyAOBaHHWE ISl BBIOJHEHHS YKa3aHHBIX B TPOrpaMMe MO (pHU3HMKe YYEHHIECKHUX
HPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCcTpallMoHHOE 000py0BaHUE (POPMHUPYETCSI B COOTBETCTBUM C NMPUHIMIOM MHUHHUMAaJIbHOU
JIOCTAaTOYHOCTU U 00€CHeunBaeT IOCTAHOBKY IEPEUYMCICHHBIX B IporpamMme Mo (hU3MKe KIFOUEBBIX
JEMOHCTpalMi  JUIsl MCCIENIOBAaHUS HM3Y4YaeMbIX SBJIEHUH UM IPOLECCOB, HMIMUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe oOOpynOBaHUE MAJii YUYEHHYECKUX IPAKTUYECKUX padboT ¢opMupyercs B BHJE
TEMaTUYEeCKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JIBYX OOydYaroIuxcs.
TemaTnueckne KOMILIEKTHI J1a00paTOpHOTO 00OPYAOBAHUS JIOJKHBI OBITh MOCTPOSHBI HA KOMILJIEKCHOM
UCIOJIb30BAaHUH aHAIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B
BU/JIE IMPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMH LIENISIMU U3Y4YeHUsI GUMKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

(dbopMupOBaHUE MHTEpECa U CTPEMIICHHS OOYyYaroIIMXCsl K HAyYHOMY M3YYEHHUIO NMPUPOIbI, Pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEJCTABICHUNH O HAyYHOM METOAE IO3HaHUS U (OPMHUPOBAHUE MCCIIEI0BATENHCKOTO
OTHOLIECHHUS K OKPYIKAIOLIUM SIBIICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33pEHUSI KaK pe3ysibTaTa H3Y4YEHHUs] OCHOB CTPOEHHSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHHE YMEHHI OOBICHATH SBJICHHS C MCIOJIb30BAaHHUEM (PU3NYECKUX 3HAHUN M HayYHBIX
JI0Ka3aTeNbCTB;

(dbopMupOBaHUE MPEACTABICHUN O posu (PU3MKHU AJIs Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTU.

JloctuxeHune 3TUX 1eneld 00ecreynBaeTCsl PEelIeHUEM CIEAYIOMUX 3aa4 B MPOIECCe M3yueHUs
Kypca (pU3UKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

IpUOOpeTEeHNE CUCTEMBI 3HAaHUI 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIOYas
MEXaHHUKY, MOJIEKYJIIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPO(PU3UKHU;
dbopMupoBaHHE YMEHHI MPUMEHSATh TEOPETHUYECKHE 3HAHUS A 0ObACHEHUS (DU3MUECKUX SBICHHUM B
IPUPOJIE U ISl IPUHATHUS IPAKTUUECKUX PELICHUH B TOBCEIHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIIEeHUs pa3jIMuYHBbIX 3a/ad C SBHO 3a/JaHHOM (HU3MYEeCKOW MOJENbI0, 3ajad,
MOJPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3/1aHue (PU3MUECKON MOJIENH, aIEKBAaTHON YCIOBUAM 3a/1a4H;
NOHMMaHKEe (U3UYECKUX OCHOB U MPHUHIIMIIOB JAECUCTBUS TEXHMUYECKUX YCTPOMCTB M TEXHOJIOTUYECKHX
IIPOLIECCOB, UX BIIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHWPOBAHUS M MPOBEACHUS (PU3NYECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ HHTepIpeTaluy HHPOPMAaLUH, ONpeIeTIeHUs JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTara;
CO3/IaHH€ YCIIOBHUH 711 pa3BUTHS YMEHUH MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOH 1€ATEIbHOCTH.



Ha wn3ydenne ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs OTBOIUTCS
136 gacos: B 10 ximacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 wacoB (2 yaca B HEZIemI0).

[Mpennaraemerii B mporpamMe 1o (usmke TmepedeHb Ta0OpaTOPHBIX M MPAKTUYECKUX PadOT
SBIISICTCSI PEKOMEHJOBAaHHBIM, YUYHUTENb JENIaeT BBHIOOP MPOBEACHUS J1aOOPATOPHBIX pabOT M OMBITOB C

y4ETOM MHIMBHIYATBHBIX OCOOEHHOCTEH 00yJarOIIMXCs.
COJIEPKXAHUE OBYYEHMUSI

10 KUIACC

Pasznen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS

®duzuka — Hayka o npupoge. Hayunble MeTOIbl TO3HAHUA OKpyXkaromiero wMupa. Pomib
IKCIIEPUMEHTA U TEOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MoaenupoBanue GU3HMIECKUX SIBICHUN U mporieccoB. Hayunbie runote3bl. @u3ndyeckue 3aKOHbI U
teopud. ["paHHIIbl MPUMEHUMOCTH (PHU3UUECKUX 3aKOHOB. [IprHIIUTT COOTBETCTBHUS.

Ponbs 1 mecTto ¢uszuku B HOpMUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI MHUpA, B MPAKTHUCCKOU
NEeITEILHOCTHU JIIOICH.

Jlemoncmpayuu

AHaIoroBble ¥ HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIC JATYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHE. OTHOCHUTEIBHOCTH MEXaHMYECKOro ABWKeHHsA. Cucrema OTCYETA.
Tpaexropus.

[Tepemenienue, CKOpPOCThb (CpeaHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MaTepPHAIbHOU
TOUYKH, UX MPOEKIMU HA OCH CUCTEMBI KoopauHaT. Cll0’KeHHEe IEpEMEIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHUe. [ paduku 3aBUCUMOCTH KOOP/AMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U NEPEMEILICHUSI MATEPUAIIbHON TOUYKH OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonunerinoe nemxeHue. J[BMKEHHE MaTEpUAIbHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOW IO
MOJIyJIF0 CKOPOCTBIO. YTJOBas CKOPOCTh, JHHEHHass ckopocTh. Ilepumon u yactota oOparieHus.
LlenTpocTpeMuTENLHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA U MPAKTUYECKOE IPUMEHEHUE: CIIUIAOMETD, IBHKEHNUE CHAPSIAOB, LIENTHbIE
U pEMEHHBIE NIEpEIayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, HILTIOCTPALs KHHEMAaTUYECKUX XapAaKTEPUCTUK ABUKECHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTATBHO.

N3mepenne yckopeHust CBOOOTHOTO MaICHUS.

Hanpasnenne ckopocT pyu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIBIO ONPEAETIEHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue cCOOTHONIEHUS MEXIY TyTAMH, TPOUJICHHBIMHU TEJIOM 32 MOCIEI0BATEIbHBIE PABHBIE
MIPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue qBUKEHUS MIapUKa B BI3KOW KUJKOCTH.

W3ydenue nBuKeHHs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHOCTH ["anunes. [lepsoiii 3akoH HeroToHa. IHEpUHaibHbIe CUCTEMBI OTCUETA.



Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa 11 MatepuaibHON
Touku. Tpernii 3akoH Hbl0TOHA [U1s1 MaTEpUAIIBHBIX TOYECK.

3akoH BceMupHoro taroreHusi. Cuna tsoxectu. [lepast kocMuyeckas CKOPOCTb.

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

Tpenue. Bunbl Tperus (mokosi, CKobxkeHus1, kaueHus). Cua tpenus. Cyxoe tpeHue. Cuiia TpeHus
CKOJIbXKEHUS U cuiia TpeHus mokos. Koagduruent tpenus. Cuiia CONpOTUBICHUS TIPU JIBI)KEHUU TEa B
KUJKOCTU WM rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT CHJIbI OTHOCUTEIBHO OcH Bparienus. [1ineuo cumbl. YcioBust paBHOBecHs TBEPIOTO Tena.

TexHuueckue yCTpoNUCTBA U MPAKTUUECKOE TPUMEHEHUE: MOIIIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBHCHUMOCTh CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOIbEME U MAJCHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIBKCHUSI.

YcnoBus paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIMUX B IPYKUHE U PE3UHOBOM 00paslie, OT
ux aepopMarum.

HccnenoBanue ycioBUil paBHOBECHUS TBEPIOTO TeJa, UMEIOILIET0 OCh BPAILICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHukKe

Nmrynsc MaTepuasibHOW TOYKM (T€a), CHCTEMbl MaTe€pUajbHbIX TOYeK. WMITyJabC CHIBI H
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckas sHeprusi MaTepuanbHON TOUKH. Teopema 00 H3MEHEHNN KHHETHUECKON YHEPTUH.

[TotenmmanbHass »Heprus. [loTeHumanbHas »sHeprus ynpyro AeGOpPMHUPOBAHHOW TMPY>KUHBIL.
[ToreHnnanbpHas SHEPTUA TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanbHble U HEMOTEHIMANIbHBIE CUITBI. CBSI3h PAOOTHI HEMTOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHn4eckue ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET,
JIBIDKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUMXKEHUE.

[Tepexon moTeHLMATbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3ydeHne abCOTIOTHO HEYNIPYTOTo yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHMUYECKON JHEepPTUU Tela Ha MpHUMepe
PacCTsKEHUS PE3UHOBOTO KIyTa.

Pa3nes 3. MosekyasipHasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHM M HUX OIBITHOE O0OOCHOBaHHME.
bpoynosckoe nBuxenue. Juddysus. Xapakrep IBHKEHUS M B3aUMOJCHCTBHS YacTHIl BELIECTBA.



Mogenu cTpoeHus Ta30B, )KUJIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX
Mmozenei. Macca u pazmepsl Mosekyil. Konmnuectso BeniectBa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U1€aTIbHOTO
raza. AOcoJoTHas TemIepaTypa Kak Mepa CpeaHel KUHETHYECKONW SHEpPruu TEIUIOBOTO JBUIKCHHUS
yactul rasza. lllkana tremneparyp KenbBuna. 'azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kianelipona.
3akoHn [lanbrona. M3ompoliiecchl B H€aIbHOM T'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BeliecTBa. ['paduyeckoe
IpeCTaBICHNE U30IIPOIIECCOB: H30TEPMA, U30X0pa, H300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLIUE JTMCKPETHOE CTPOEHHUE BellecTBa, ¢ortorpaduu MOJIEKYd OpPraHuYecKHX
COCIMHEHU.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOyHOBCKOTO IBHIKEHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOAECHCTBHUSL.

Mopenb, HUTIOCTpUpYIOLIAs IPUPOLY ABIEHHUS ra3a Ha CTEHKHU cocya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUH 00bEMa KOMHATBhI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckas cuctemMa. BHyTpeHHss SHEprus TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
u3MeHenus. KonmuuectBo TerinoTel U paborta. BHyTpeHHSs 3HEprus OJHOATOMHOIO HA€ajIbHOrO Tasa.
Bunpl Teronepenauu: TEMIONPOBOIHOCTD, KOHBEKIUS, U3TyUyeHHUE. Y 1eJIbHas TEIIOEMKOCTh BEIIECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEaAUe.

[Tonsitue 06 amuabaTHOM mporiecce. [lepBriii 3akoH TepMoauHaMUKH. [IprMeHeHre epBoro 3akoHa
TEpPMOJIMHAMMKH K n3omnporeccam. I'papuueckas uHTeprperanus paboTsl rasa.

BTropoii 3akon TepmoannamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBble Mammubl. IlpuHiune!l nedicTBus TemnoBbiXx MamiuH. [IpeoOpa3zoBaHus »Hepruum B
TEIUIOBbIX MamuHax. Koaddunuent mnoneznoro aeiictBust TeruioBod mammubl. Hukn Kapao u ero
KO3(DPUILIUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHuyeckue yCTpoilcTBa M TpPaKTUYECKOE NPUMEHEHHUE: [BUTaTelb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEH SHEpIruu Tejaa NpU COBEPLICHUH pabOThl: BBUIET MPOOKU U3 OYTHIIKHU O]
NeICTBHEM  CXaToro BO3Ayxa, HarpeBaHue oddupa B JaTyHHOW TpyOke MyTEM  TpeHHUSA
(BHI€OIEMOHCTpALIHSA).

W3MmeHeHne BHYTpeHHEH sHepruu (TeMIepaTypsl) Teja Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CrOpaHusl, p€aKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3mepenne yaenbHOM TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne u KoHaeHcanusa. Mcmapenune w kumeHue. AOCONIOTHAS W OTHOCHTEIbHAS
BIQXKHOCTh BO3Ayxa. HacelmeHHbli mnap. VYzaenbHas Temiora apooOpa3oBaHUs. 3aBUCHUMOCTb
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tena. AHM30TPONHs CBOWCTB KpUCTALIOB. JKuakue
kpuctayisl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpuctamuzanus. Y ieiabHas TeIoTa IJIaBIeHHUS.
Cyb6nuMmarusi.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuyeckue ycTpoucTBa U MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IMICUXPOMETP, KalOPUMETD,
TEXHOJIOTHH MMOTYYCHHSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM JIaBJICHHH.

CriocoObl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/IyXa.

Pa3znea 4. diiekTpoauHaMUKA

Tema 1. Inexkmpocmamuxa

DJeKTpu3anusa Tell. DJeKTpudeckuil 3apsa. J[Ba Buga anekTpuueckux 3apsanoB. [IpoBogHuKH,
JURJIEKTPUKU U TIOJTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsa.

B3aunmopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 35eKTpuyecKuii 3apsii. DIEKTPUUECKOE T0JIE.
HanpsbkénHocTs  3nektpruyeckoro nosid. IIpuHnun cynepnosunuy sneKkTpudeckux nosjed. Jlunum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snexrpocrarnueckoro mnossd. [lorenuuan. PasHocts noreHuuanos. [IpoBogHuku u
JIUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM MoJ€e. JuanekTpuyeckas NpoOHULAEMOCTb.

OnektpoéMkoctb.  KonaeHcatop.  DNEKTPOEMKOCTh  IUIOCKOTO  KOHAEHcCATopa.  DHEprus
3apsKEHHOr0 KOHJIEHCATopA.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHME: DJIEKTPOCKOI,  3JIEKTPOMETD,
AIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE 3JICKTPONpHOOpOB, KOHAECHCATOP, KOMUPOBAILHBINA ammapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3allHTa.

JINdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTbD 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSTHUS MEXIY
HUMU U JUIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCJOBMS CYIIECTBOBaHHUS AJeKTpuyeckoro toka. Mcrounuku Toka. Cuna
Toka. [locTOsITHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl y4acTKa Lenu.

ONEKTPUYECKOE CONpPOTUBIEHUE. YJEIBbHOE CONpPOTHBIEHHE BenlecTBa. [locienoBarensHoe,
napasuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akon J[xoyns—JIena. MOIIHOCTD 3JIEKTPHUUYECKOTO TOKA.

DJIEKTPOABMKYIIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHMKA TOKA. 3akoH OMa 1Sl MOJIHOU
(3aMKHYTOM) 31ekTpuueckoil nenu. Koporkoe 3ambikanue.

ONeKTpOHHAas MPOBOJAMMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTbh CONPOTHBJIEHHS] METaNIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBonnuku. CoOCTBEHHAas U MPUMECHAsi IPOBOJUMOCTh MOIXYIPOBOJHUKOB. CBolicTBa p—N-
nepexojia. [1oaynpoBoJHIUKOBBIE TPUOOPHI.



DIIEKTPUUYECKHI TOK B paCTBOpaxX W paciuiaBax 3JEKTPOJUTOB. DJIECKTPOJIUTHUSCKAS TUCCOIHAIIHS.
DNEKTPOIU3.

DJIEKTpUUYECKUH TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [1nazma.

TexHudeckue YCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: aMIlIepMETp, BOJBTMETP, PEOCTar,
WCTOYHHMKH TOKa, AJICKTPOHArpeBaTEIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKYyMHBIA JHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYMPOBOIHUKOBEIA MO,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenne cuitbl TOKa ¥ HapsOKCHHUSL.

3aBUCUMOCTH COMPOTUBJICHUS UIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOMIAIU MMONEPEUHOTO
CEYCHHS U MaTepHaa.

CwmenianHoe COeIMHEHUE MPOBOIHUKOB.

[IpsiMoe u3MepeHne EeKTPOABHKYIIEH Crilbl. KOpoTKoe 3aMbIkaHHE TalbBAHMYECKOTO JJIEMEHTA U
OIICHKA BHYTPEHHEI0 COMPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAMMOCTh BO3IyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne cMemaHHOTO COCIMHEHHS PE3UCTOPOB.

N3mepenune 3eKTpoABMKYIIEH CHUIIbl HICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHHUS.

HabGmonenue anexrpomnusa.

MexknpeaMeTHble CBSI3H

N3yuyenne xypca ¢usuku ©Oa3zoBoro ypoBHS B 10 Kiacce OCyIIECTBISETCS € YYETOM
COJIEpXKATEIBHBIX MEKIIPESIMETHBIX CBS3CH C KypcaMH MaTE€MaTHKH, OMOJIOTMH, XUMHH, Teorpaduu u
TEXHOJIOTHUH.

Meowcnpeomemuvie nousimusi, CBI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOTO ITO3HAHUS: SIBJICHUE,
Hay4YHbIA (akKT, TUIOTe3a, (QuU3MUecKas BEJIWYWHA, 3aKOH, TEOpHs, HaOII0JeHNEe, SKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHMH, JuHelHas ¢(yHKUus, napaloisa, rumepbosna, ux
rpaduku ¥ CBOICTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKICCTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHUE B KHUBOU mpupone, AUPQy3us, 0ocMoC, TEIIOOOMEH KHBBIX
OpraHU3MOB (BH/IbI TEIUJIONEPEIauH, TETJIOBOE PABHOBECHE), HICKTPUUECKHUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHas
Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEJ, XKUIAKOCTEH W Ta30B, DJIEKTPUUECKHE CBOMCTBA METAJIIOB,
3JIEKTPOJINTUYECKAS TUCCOLMALINS, TalbBaHUKA.

Teocpagpus: BNaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeobpa3zoBaHue ABMKEHUHN C UCMOIB30BAHUEM MEXaHHU3MOB, YUET TPEHHS B TEXHHUKE,
MO/IIIUITHUKY, UCTIOJIB30BAHUE 3aKOHA COXPAHECHHS MMITYJIbca B TEXHHMKE (pakeTa, BOAOMET U JAPYTHE),
JBUTATEeNIb BHYTPEHHETO CrOpaHus, MapoBas TypOWHa, OBITOBONW XOJIOAWUIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH TOJYyYEHUS COBPEMEHHBIX MaT€pPHAIOB, B TOM YHCIIe HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
JNEKTPOCTaTUUECKAs  3alllUTa, 3a3eMJICHHE DIEKTPONPHOOPOB, KCEPOKC, CTPYWHBIA MpPHUHTED,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, JIIEKTPOOCBETUTEILHBIE MPUOOPHI, TaThbBAHHUKA.

11 KUIIACC

Pazjen 4. DiekTpoanHaMuKa
Tema 3. Maznumnoe none. I1eKmpoMaZHUMHAA UHOYKYUA



[TocTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MarHuTOoB. MarHuTHoe mnoze. Bekrtop
MarHuTHOM WMHAYKUUU. [IpUHOUII Cynepno3Muu¥ MarHUTHBIX MOJIeW. JIMHUM MarHUTHOM HMHAYKLHH.
KapTrHa nuHUI MarHUTHOM MHAYKIMH MOJIS TOCTOSHHBIX MAarHUTOB.

MarnuTtHoe 1ojie TpOBOJHUKA ¢ TOKOM. KapTuHa JUHUN MHIYKIMU MarHUTHOTO IMOJS JJIMHHOTO
IPSIMOTO TMPOBOJAHMKA U 3aMKHYTOI'O KOJBIEBOTO IPOBOJHMKA, KaTyHIKM ¢ TOKOM. OmbIT Opcrena.
B3anmoneiictBre NPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenia, e€ Moaysb M HampaBieHue. J[BHkeHHE 3apsHKEHHOM 4YacTULBI B OJHOPOJAHOM
MarHuTHOM noje. PaGora cunbl Jlopenna.

SIBeHne  3yIeKTpOMarHuTHOM  MHAyKHMM.  IIoTOK ~ BekTOopa  MAarHMUTHOW  MHIYKIUU.
DIIEKTPOABMKYILAs CUJIA UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHoW nuaykuuu dapazes.

BuxpeBoe aniekTpuueckoe moiie. IJIEKTPOABMKYIIAS CHJIA UHIYKIUU B TIPOBOJHUKE, ABUKYILIEMCS
MIOCTYIATEIbHO B OJHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOMHIYKIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHYKIUU.

DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHu4eckue yCTpoucTBa U MPAKTUYECKOE MTPUMEHEHUE: TTOCTOSHHBIE MATHUTBI, JJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTULl, UHAYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHUY MHOYKIUMK MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX NIPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBHKYIIEH CHIIBI UHAYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHre caMOMHIYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenre MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITUH.

Pasnen 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1EOAHUS

Konebartenbnas cucrema. CBoOOJgHBIE MexaHWYeckue KojeOanus. [apMoHudeckue KojeOaHus.
[Tepuon, yactora, ammutyaa u ¢aza konedaHuil. [IpyuHHBIN MasTHUK. MaTeMaTH4YeCKU MasTHHK.
YpaBHeHHe rapMOHUYECKUX Konebanuit. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIEOaHUsX.

KoneGarenbupiii  kOHTYp. CBOOOIHBIE  DJIGKTPOMAarHWUTHBIE  KOJEOAHUS B HUIACATHHOM
KOJIe0aTEIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHHYECKUMH U AJIEKTPOMATHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM KOJ1e0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXarwmux KoleOaHusX. BeIHY ) IeHHbIE MeXaHndeckue Konebanus. Pezonanc.
BeiHyX)1eHHBIEC 2JIEKTPOMAarHUTHBIE KOJICOAHMS.

[lepemennbiii Tok. CHUHYCOMJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoicTBo, mepemadya U MOTpeOJieHHE  DIEKTPUYECKOH  DHEPTHUU.
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AIEKTpodIHEepruu. KynbTypa UCTONb30BaHUS JIEKTPOIHEPTUN
B [TIOBCEITHEBHOM KU3HH.



TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHE: JJIEKTPUUYECKUW 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOoNepeiay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoOJeOAaTeIbHOW CUCTEMBI (IPYXKUHHBIH WM MaTeMaTUYECKUN
MasITHHK).

Habmonenue 3aTyxaromux Koiedanui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaHUH.

Hab6mtonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmmsl (3aBUCUMOCTU CHJIBI TOKA M HAIPSKEHUS OT BPEMEHH) JJIS 3JIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mnpu mociaeAoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYUIKM MHAYKTUBHOCTH W
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccenoBanre 3aBUCHMOCTH TEPUOJIa MAITBIX KOJICOAHWH Ipy3a Ha HUTH OT JJIUHBI HUTH U MacChl
rpysa.

HccnenoBanne MEpPEeMEHHOr0 TOKa B LIEMM W3 IOCIEN0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpA,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuoa. CkopocTh pacnpoCcTpaHeHUs U JJIMHA
BOJTHEL. [loniepeunsie U poaonbHBIC BOJHBEL. MHTepdepenius un nudpakiius MEXaHUISCKUX BOJTH.

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

OJIEeKTPOMAarHUTHbIE BOJHBL.  YCJIOBHS M3JIYy4YEHHUS DJIGKTPOMAarHUTHBIX BOJIH. B3amMHas
opueHTans BekTopoB E, B, V B anexkrpomarnuTtHOi BonHe. CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpakKCHHE, TpeJIoOMIICHUE, Moyspu3anus, audpakmus, natepdeperiusa. CKOpOCTh IEKTPOMATHUTHBIX
BOJIH.

[Ixana smekTpoMarHUTHHIX BOJIH. [I[puMeHeHNEe STIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Pagnonokamnusi.

DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOIICH CPeIbl.

TexHuueckue yCTpoWCTBA W NPAKTUYECKOE TPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yIBTPa3BYKOBAasl JHArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, paauoNpUEMHHUK, TEIEBU30p, aHTEHHA,
tesnepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKUX BOJH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOW U YaCTOTON KOJIeOaHMil.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHE, MOJISpU3alIns,
mubpakus, MUHTeppEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmosnnHeliHOE pacpoCTpaHEHUE CBETa B OJHOpPOAHOW cpene. Jlyu
cBera. TouyeuHblll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA IMOKa3aTeidb MPEIOMIICHUS.
[TomHOE BHYTpeHHEe oTpaxkeHue. [IpenenpHbIil yroJ MOJTHOTO BHYTPEHHETO OTPaKCHHUS.

Hucnepcus cBeta. CnoxkHbIi coctaB 6emoro cera. L[ser.

Cobuparolue u paccenBaroliye JUH3bl. ToHKas JuH3a. POKYCHOE PAcCTOSIHUE U ONTHYECKas Cujia
TOHKOW JuH3BL. [locTpoeHue n300pakeHuil B COOMpPAIOIINX U paccenBaromuX JuH3aX. DopMya TOHKOM
JIMH3EL. Y BeIIMUeHHUE, JaBaeMOe JIUH301.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas ontuka. MuTepdepenuus cBera. KorepeHTHbIE HCTOYHUKU. YCIOBHUSA HAOIIOJCHHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEp(EPEHLUUOHHOW KapTHHE OT [JBYX CHUH(Aa3HBIX KOI€pPEHTHBIX
VCTOYHHUKOB.

Hudpakuus ceera. [udpakunonHas pemérka. YcioBue HaOMIOIEHUs TJIaBHBIX MAaKCUMYMOB IIpU
naJIecHU MOHOXPOMATHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpOWCTBA W TPAKTUYECKOE MpPHUMEHEHHWE: OYKHM, Jyna, ¢oroamnmapar,
IPOEKIMOHHBIN amnapar, MHUKPOCKOI, TEJIECKOIN, BOJIOKOHHAs ONTUKA, AU(paKIUOHHAs peméTka,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeHOE paclipocTpaHeHNe, OTPaKEHUE U MpeoMiIeHe cBeTa. OnTuueckue npruOopsl.

[TostHOE BHYTpEeHHEE OTpakeHHe. MoJellb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Monenu MEKpPOCKOIIa, TEJIECKOIa.

Habmonenne naTepdepeHnm cBera.

HabGnronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[TosrydyeHue ciekTpa ¢ HOMOIIBIO TU(PPAKLIUOHHON PELIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB U300paKeHUN B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH

['paHunbl  TPUMEHMMOCTH  KJIACCMYECKOM MexaHukd. [locTymarel cnenuaibHOM — TEOpHUH
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBETa B BaKyyMe, MPHHIIUI OTHOCHUTEIBHOCTH
OWHIITEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Pa3nes 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonbl. Popmyiia [Tnanka cBsi3u 3HEeprun GHOTOHA € €ro YacTOTOH. DHEPrus U UMIYJbC (HOTOHA.

OtkpeiTue u uccinengosanue ¢orodadpdexra. Omnbitel A. I'. CroneroBa. 3akoHsl (oTodddexTa.
VYpaBuenue DiinmreitHa g poroaddexta. «KpacHas rpannna» Gotorddexra.

JaBnenue cBeta. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUUECKHE yCTPOHCTBA M NMPAKTHUECKOE MPUMEHEHHe: (POoTorIeMeHT, POTOIATINK, COTHETHAS
Oarapesi, CBETOAHO.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodpdekTa.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -uactuil. [lmanerapHas Moaenb
atoma. Iloctynarel bopa. U3nydyenue u moriomeHnue (OTOHOB MPH MEPEXoje aroMa C OJHOTO YPOBHS
SHEpPIruM Ha Apyroil. Buasl ciekTpoB. CekTp ypoBHEN I3HEPIrUU aTomMa BOJ0POIa.

BonnoBsie cBolicTBa yactull. Bosnbl ne bpoiia. KopnyckynsipHO-BOJTHOBON AyalIU3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3y4YEHHUE.

TexHnyeckue ycTpoucTBa U NMPAKTUYECKOE NPUMEHEHME: CIEKTPajbHBIA aHaIu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbiX COEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Habnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOEHUS siApa. OTKPBITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuto cocraBa paainoakTUBHOro u3nydenus. CBoiicTBa anb(da-, O6era-, ramma-
W3JIy4eHUs. BiausHue paiMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpriTHe poToHa U HelTpoHa. HykionHas monens siapa ['eitsenOepra—MBanenko. 3apsn supa.
Maccosoe uucio sapa. M3otomnsl.

Anbda-pacnian. DIEKTPOHHBIH U TO3UTPOHHBIM Oera-pacnan. [amma-uznydenue. 3aKoH
PaauOaKTUBHOIO pacIaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

Snepubiii peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W NMEPCHEKTHBBI SACPHONH SHEPIETHKHU.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTeTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHI.

dyHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpa.

TexHudeckue yCcTpouCTBa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa, sIepHBI
peakTop, aToMHast 6oMba.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YaCTHII.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acTpOHOMHUH. [TpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Comnnne. ConHeyHass akTUBHOCTh. McTtounuk sHeprum CoisiHIIa W 3BE31. 3BE3/BI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpaMma  «CHEKTpPaJbHBI  KJAacC —  CBETUMOCTb».  3BE3ABI  IVIABHOM
MIOCJIETIOBATEIBbHOCTH. 3aBUCUMOCTh «MAcCa — CBETUMOCTBY» I 3BE3] IVIABHOM IOCIIEIOBATEIBHOCTH.
Buytpennee ctpoenue 3B€31. CoBpeMEHHBIE NIPEACTABICHNS O IPOUCXOKIACHUM U 3Boaonuu CosHua u
3BE31. DTanbl KU3HU 3BE3L.

Mnrneunsiii [lyte — nama I'anaktuka. Ilonoxxenune m aBuxenue Connua B [Mamaktuke. Turmbl
rajnakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoif. 3akon Xa06na. Pas0Oeranue ramaktuk. Teopus bombmioro
B3pbIBA. PETMKTOBOE M3ITy4YeHHE.

MacmtabHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.



Yuenuueckue nabnrooenus

HaGmronennss HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUN s
OTIpEeJICTICHUS MOJIOKECHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3uss CeBepHOro
MOJTyIIapusi U SIPKUE 3BE3bI.

Hab6nronenus B Teneckon JIynsl, utaner, Mieunoro [TyTu.

O0o0maroniee NoOBTOpPeHHE

Pons ¢u3uku M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIBHOM M ITHYECKOU
cdepax AesITeNLHOCTH YEJIOBEKA, POJIh M MECTO (PU3UKH M ACTPOHOMHH B COBPEMEHHOW HAYYHON KapTHHE
MHUpa, poJib (HU3UIECKON Teopur B (POPMHUPOBAHUU MPEACTABICHUA O (HU3NIECKON KapTHHE MUpPa, MECTO
(bu3MYECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEACTABICHUN O
MIPUPOJIE.

Me:xnpeameTHblie CBA3U

N3yuenne xypca ¢usuku ©6a3oBoro ypoBHs B 11 Kjacce OCyHIECTBISIETCS C  YYETOM
COJICPKATEBHBIX MEXKIIPEJAMETHBIX CBI3€H C KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHUU, Teorpaduu u
TEXHOJIOTHH.

Meswxcnpeomemuvie nouamus, CBS3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOTO IO3HAHUS: SIBJICHUE,
Hay4HbId (akT, TUIOTe3a, (QU3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE, JKCIICPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHUE CUCTEMbl YPaBHCHHI, TPUTOHOMETPUYECKHUE (YHKIUHU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M WX IMPOCKIHUU HA OCH
KOOPJIMHAT, CIIOKEHUE BEKTOPOB, TIPOW3BOJHBIC OSJEMEHTAPHBIX (YHKIMHA, TPU3HAKK MOA00HS
TPEYTOJIbHUKOB, OMpe/IeJICHUE TUIOMIAAN TUNIOCKUX GUryp U 00bEMa Ted.

buonoeus: snexTpudyeckue SBICHUS B JKMBOM MpuUpone, KoseOaTeabHbIC IBIKCHHUS B KUBOH
MPUPO/JIE, ONITUYECKHE SIBJICHUS B dKUBOW IIPUPOJIE, NEHCTBUE PaUaIliy Ha )KUBBIC OPTaHU3MBI.

Xumusi: CTpOGHUE aTOMOB W MOJICKYJI, KPHCTATMYECKAs CTPYKTypa TBEPABIX TeEJI, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

leoepagpus: MarHuTHBIE TIONMIOCA  3EMJIM, 3aJIe)KHM  MArHUTHBIX pyl, (OTOChEMKA 3EMHOMU
MOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHIA.

Texnonocus: TMHUM ~ 3JIEKTpONEpenay, TEHEepaTop MEPEMEHHOrO0 TOKa, 3JIEKTPOJIBUIATENb,
WHIYKIMOHHAs Te4Yb, pajgap, paauoONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapat, BOJIOKOHHAS ONTHKA, COIHEYHas! OaTapes.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoenue ydyebHoro mpenMera «Pusnka» Ha ypOBHE cpeaHero oomiero odpazoBaHus (06a30BBIif
YPOBEHB) JOHKHO 00ECTIEYUTh JOCTUKEHHE CIIEIYIOIINX JTUYHOCTHBIX, METAIPEAMETHBIX U TPEIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMuyHOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOro npeaMera « PU3uKay JOJDKHBI OTPa)kaTh TOTOBHOCTD
U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJCTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHEHTALUi, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPaJMLMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIeCTBa, pacIIMpeHHe >KU3HEHHOTO OIbITa U OIbITa
JEATENIBHOCTH B IPOLIECCE peaI3alli OCHOBHBIX HANpPABIEHUI BOCIUTATENbHON AESITEIBHOCTH, B TOM
YHClie B YaCTH:

1) rpakIaHCKOro0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXJAHCKON IMO3ULUU OOYYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTBA;



MPUHITHE TPATUIIMOHHBIX 00IIEUYEIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIESTEIILHOCTh B MHTEPECAX IPAXKTAHCKOTO OOIIECTBA, y4aCTBOBAThH
B CAaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHN3aluy;

YMEHHE B3aHMOJICHCTBOBATh C COIMATBHBIMH MHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIMSIMH U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCUNCKOM Irpa1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHUSM POCCUUCKUX YYEHBIX B
obnactu (pU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHbIE PEIICHUS, OPHUEHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JICATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyLIero;

4)3CcTeTHYeCKOro BOCIIHTAHMSA:

3CTETUYECKOE OTHOUIEHUWE K MHpPY, BKJIKOYAs ACTETUKY HAYYHOIO TBOPYECTBA, IPHUCYILETO
buznuecKoil HayKe;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEeC K pas3iauuHbIM chepaM NpoecCHOHATHHON NEATETPHOCTH, B TOM YHWCIE CBSI3aHHBIM C
bu3MKON U TEXHHMKOW, YMEHHE COBEpPILATh OCO3HAHHBIN BHIOOP OyayIiel nmpodeccuu U pearn30BhIBATH
COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHMIO M €aMOOOpa30BaHMIO B obOnactd (U3MKK Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

c(OpPMUPOBAHHOCTh ~ DKOJIOTMYECKON  KyJbTYpbl,  OCO3HaHUE  TIJ00aJbHOrO  XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

IJJAHUPOBAHUE M OCYIIECTBICHHE IEHCTBUM B OKPYXKAIOWIECH CpelAe HAa OCHOBE 3HAHUA LEeH
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

paciIMpeHue OmbITa JESTENIbHOCTH HKOJIOTMYECKOM HaNpaBI€HHOCTH Ha OCHOBE HMEIOLIUXCS
3HaHUI TT0 PHU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
duznyecKoil HayKu;

OCO3HAaHME IIEHHOCTH Hay4YHOW JesTeNbHOCTH, TOTOBHOCTH B Tpollecce HU3Y4YeHHs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M MCCIIEI0BATENbCKYIO JIEATENbHOCTh UHANBUIYAJIbHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHbIE YHMBepPcaJbHbIe yUeOHblIe AelicTBUS
ba3zoBble Jjornueckue geMcTBUs:
CaMOCTOSITENIEHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAENATh LENN EATENbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISATH BaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/ISI B paCCManI/IBaeMBIX CbI/ISI/I‘-IeCKI/IX SABJICHUSAX,
pa3pabaTeiBaTh IUIAH pEHICHHS MPOOJIEMBbI C Y4ETOM aHalM3a HMEIOMIMXCS MaTepUalbHBIX H
HEMaTEepHaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEJSAM, OLEHUBATh
PUCKHU MOCIECTBUI AEATETbHOCTH;
KOOPJAMHHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBUSX  PEANTbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.
ba3soBble ucciieoBare/ibCKie 1eHCTBUA:

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHIMHI U METOIaMU (PU3UYECKON HAyKU;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIICKOW U MPOCKTHOW AESITEILHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelleHus 3a1ad (hU3HYecKoro
COJIepKaHusl, TIPUMEHEHUIO PA3IMYHBIX METOIO0B MTO3HAHUS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHHUS, €ro HWHTEpIpeTaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMUHBIX yYEOHBIX CHUTYallUsX, B TOM 4YHCIE TMPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U M aKTyallM3MPOBATh 3ajady, BBIIBUTATh THIOTE3Y €€
pellleHusl, HaXOMUTh apryMEHTBl JUIsl JOKa3aTeslbCTBA CBOUX YTBEPXKIACHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

AQHAIM3UPOBAThH TONYYCHHbIE B XOJ€ PEIICHUS 3aJauyd pPe3yJbTaTbl, KPUTUYECKU OLEHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/la4 B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM YHCIIe
pY U3y4eHUH QU3NKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEACATCILHOCTH,

YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIE IOXOIbI ¥ PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIQ/IETh HABBIKAMH MONIy4YeHHs] WHDOpManuU (U3MUECKOTO COACPKAHMS U3 MCTOUHHUKOB PAa3HBIX
TUTIOB, CAMOCTOSITCIbHO OCYIICCTBIIATH TIOWUCK, AaHAIW3, CHCTEMATH3alMI0 ¥ WHTEPIPETALUIO
uH(pOpMaIIUU Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIONIb30BaTh CpeACTBA MHGOPMAIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJIOTUHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPraHW3alMOHHBIX 3a7ad C COOJIOACHWEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

co3MaBaTh TEKCThl (U3MUYECKOTO COAEPKAHMUS B Pa3NUYHBIX (opmarax ¢ y4€TOM Ha3HAUYCHUS
WH(GOPMAIIUH U IIETICBOU ayAUTOPHH, BEIOUPas ONTUMAIBHYIO (hOPMY TIPEICTABIICHUS U BU3YTH3AIIHH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITh OOIIEHNE HAa YpOKaX (PU3UKH M BO BHEYPOUHOU JEATEITHHOCTH,

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYaIlui U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOIB30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUAYATbHON pabOTHI,

BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUUA C YYETOM OOLMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJ0r0 YjeHA KOJIJICKTHBA;

MIPUHUMATH IIEJIM COBMECTHOM JEATEIHHOCTH, OPTAHN30BBIBATh M KOOPJAUHUPOBATH JICUCTBUS 1O €€
JOCTH)KEHHUIO: COCTaBIIATh IUTAH JACHCTBUN, paclpeiensiarTb poiad € YYETOM MHEHUW YYacCTHUKOB,
00CyXaaTh pe3yJbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAueCTBO CBOErO BKJIaJa M KaXKIOTO YYacCTHHKA KOMAHJIbI B OOWIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIEHUBATh MHJIEM C TO3ULUUU HOBU3HBL, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CHUTYAlUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKe€HNE, OBITh MHUIIMATUBHBIM.



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eiiCTBUS
Camoopranmn3anus:

CaMOCTOSITENIbHO OCYILECTBISATH MO3HABATENIbHYIO JESATEIbHOCTh B 001aCTU (PU3UKU U aCTPOHOMMUH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYIIMPOBATH COOCTBEHHBIE 33]aUH;

CaMOCTOSTENIbHO COCTAaBJIATh IJIaH PEUICHUSI PACUETHBIX U KAUECTBEHHBIX 3a/1a4, IUIaH BBIIOJHEHUS
NPaKTUYECKOH paboTHI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEAOYTEHHI;

JaBaTh OLIEHKY HOBBIM CUTYAaILUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32 PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBoBaTh (OPMUPOBAHUIO U TPOSBICHUIO 3PYIUIUU B 00JaCTH (PU3UKU, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTELICKT:

J1aBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBl B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU I[TO3HABATEIBHON pe(diIeKcnu Kak OCO3HAHMS COBEPUIAEMBIX JEHCTBUN U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIOJIb30BaTh NPUEMBI pe(IeKCUH JIJIsl OLIEHKU CUTYalllu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHMUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3ysIbTaTOB AESATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKU.

B npornecce nOCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMBI 10 (PU3UKE IS YPOBHS
cpenHero oOmero oOpa3oBaHHS y OOYYArOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA HMHTEIIEKT,
npeoiararoinii ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIBHOE COCTOSIHUE, BHIETh
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON AMOITMOHAILHOM c(hephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETYJIMPOBaHMs, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh a/1allTUPOBATHCS K AIMOLMOHAILHBIM U3MEHEHUSIM U TIPOSBIATH THOKOCTH, OBIThH
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHMBAllMH, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTH)KEHHIO LEIH U YCIEXY, ONTHMU3M,
MHUIMAaTUBHOCTb, YMEHHUE IEHCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEN;

HSMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATH
€ro MpH OCYIIECTBICHUH OOLIEHHS, CHIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C APYTHMH JIIOJIbMU,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOHQIHUKTEI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obyuenus B 10 kjacce npeaMeTHble pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUMN:

JEMOHCTPHUPOBATh HA MPUMEpPaxX poJib U MeCTO (PM3HKU B (OPMUPOBAHUU COBPEMEHHOW HAyUHOU
KapTI/IHI)I ana, B paSBI/ITI/II/I COBpeMeHHOﬁ TCXHUKU U TGXHOJ’IOFHﬁ, B HpaKTI/IquKOI\/'I ACATCIIBHOCTHU
JIIOIEH;

y‘-II/ITBIBaTB FpaHI/IHI)I HpI/IMeHeHI/ISI I/IS}"-IGHHI)IX (i)I/ISI/ILIeCKI/IX MOJIGJ'IGﬁI MaTepI/IaJ'H)HaSI TOYKa,
WHEpLHaIbHas CUCTeMa OTCUéTa, aOCONMIOTHO TBEPAOE TEJO, MAeaIbHBIA Ta3, MOJEIH CTPOSHHUS Ta3oB,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN ANEKTPUUYECKUHN 3apsij TP pelieHnH (PU3HUECcKUX 3a1ay;

pacmno3HaBath (hU3HUECKUE SIBICHUS (TMPOILECCHI) U OOBACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOHeKyHﬂpHO-KHHeTHLIeCKOﬁ TeOpI/II/I CTpOGHI/ISI BCIIECTBA H BJ'IGKTpOJII/IHaMI/IKI/IZ paBHOMepHOG 158



PaBHOYCKOPEHHOE NPSAMOJMHEMHOE IBM)KEHHE, CBOOOJHOE MaJeHHE Tel, ABHKEHHE IO OKPYXKHOCTH,
UHepIys, B3auMoeiicTeue Tein, auddysus, OpoyHOBCKOE IBMKEHHUE, CTPOCHHE JKUIAKOCTEH M TBEPIBIX
TEeJI, W3MEHEHHe o0béMa Teln IpU HarpeBaHuu (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, HCIIAPEHHE,
KOHJICHCALlKs, IUIaBJIEHUE, KPUCTAJUIN3alUs, KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS ra3a
IIPY €r0 HAarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY IapaMeTpaMU COCTOSHUSA Ia3a B M30IIpoLeccax,
IIEKTPU3ALUs Tell, B3aMMOJAEHCTBHE 3aps/i0B;

OINKCBIBATh MEXAHMYECKOE JBMXKEHME, MCIONb3ys (PU3MUYECKHe BEIMYUHBI: KOOpAMHATA, IyTb,
HepeMelleHre, CKOPOCTb, YCKOPEHHE, Macca Tella, CWJla, HMMITYJIbC Tela, KUHETUYecKas SHeprus,
NOTEHIMAJIbHAsl 3HEPrus, MeXaHuyeckas paboTa, MEXaHMUYECKasi MOLUIHOCTb; IPU OMMCAHUM IPABUIIBHO
TPAaKTOBaTh (DU3UYECKHH CMBICI HCIIOJIB3YEMbIX BEIMYMH, MX OOO03HAUYEHUS M E€AWHUIIBI, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

OTMCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TENl M TEIJIOBHIC SIBJICHUS, UCHOJIB3YS (U3NUECKHE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIEPATypa, CPEIHsAs KUHETHYECKas SHEPrus XaOoTUYECKOro IBUXKCHHS
MOJIEKYJI, CPEHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIJIOTHI, BHYTPEHHS SHEprus, padboTa
ra3a, KOOQ(GHUIMEHT MOJIE3HOT0 JEHCTBUS TEIUIOBOI'O ABUraTelsl; IPU ONMCAHUU IPAaBUIBHO TPAKTOBATh
(GU3NUECKUN CMBICT HCHOJB3yeMbIX BEIMYUH, WX OOO3HAYEHHS W EAWHULBI, HAXOAUTH (OPMYJIHI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETMUUHAM;

OINMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE SABICHUS (TIPOLIECCHI),
UCNONB3Ys (PU3NYECKUE BEIIMYMHBL: JEKTPUUECKUH 3aps]l, SJIEKTPUUECKOE 110Je, HAIPSXKEHHOCTD OIS,
NOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB; IPH OMHCAHWW TPABWIBHO TPAKTOBATh (DU3UYECKHIA CMBICH
UCMOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHHs U €IMHUIIbI; YKa3bIBaTb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pHM3HUECKYI0 BENMYMHY C IPYTUMHU BEIHYNHAMU,

aHaJU3UPOBaTh (PU3MUECKUE MPOLIECCHl U SIBJICHUS, UCIIONb3Ys (U3NUECKUE 3aKOHBI M IPUHLIUIIBL:
3aKOH BceMHUpHOro TsaroreHus, |, |1 u 11l 3akonsl HprtoTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEpruw,
3aKOH COXPAHEHMS MMILYJIbCa, IMPUHLMII CYNEPIO3ULUU CWJI, IPUHLUII PABHOIIPABUS MHEPLUAIbHBIX
CUCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOpUIO CTPOEHUS BEIECTBA, Aa30BbIE 3aKOHbI, CBS3b
cpeaHel KMHETUYECKOH SHEpruM TEMJIOBOTO JBMKEHHS MOJIEKYJ ¢ aOCOJIIOTHOM TeMiepaTypoi, NepBblii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHS AJIEKTPUUECKOIO 3aps/ia, 3akoH KysoHa, mpu 3ToM pa3nudarhb
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPA)KEHUE M YCJOBUs (TpaHUIIbI, 00JacTH)
PUMEHUMOCTH;

OOBSICHATh OCHOBHBIEC TNPUHIMIIBI JIEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh  OKCIEPUMEHTBl 110 HCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
UCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX HM3MEpPEHUM, Mpu 3ToM (OpMyJIHpoBaTh IpobdiieMy/3afady u
TUIIOTE3y Y4eOHOIro SKCIEepUMEHTa, COOMPATh YCTAHOBKY M3 MPEUI0KEHHOT0 000py10BaHUs, TPOBOANUTH
OTIBIT ¥ POPMYJIMPOBATH BBIBOIBI;

OCYILECTBIIATh MpPsSIMble M KOCBEHHBIE HM3MEPEHUs (PU3MUYECKUX BEIMYUH, NMPH 3TOM BBIOMPATH
ONTUMAJBHBIA CIIOCOO M3MEpPEHMsT M HCIIOJIb30BATh H3BECTHBIE METOJbl OIEHKM IOTPelIHOCTeN
U3MEPEHHUI;

UCCJIEIOBaTh 3aBHUCHUMOCTH MeEXAy (PU3NYECKMMH BEJIMYMHAMU C HCIHOJb30BAHUEM IPSMBIX
U3MEpPEHUHl, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTAaThl MOJIYYEHHON 3aBUCUMOCTH
¢u3nyeCKnX BETMYHMH B BUJIE TaOIUI] U rpaUKOB, JeN1aTh BBIBOBI 10 pe3yJIbTaTaM UCCIIEOBAHMUS,

coOuoiaTh MpaBuia 0€30MacHOro TpyJAa MpU NMPOBEICHUM HCCIEIOBaHUN B paMKax y4eOHOro
JKCHEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKOM M IPOEKTHOH  JEATEIbHOCTH C  HCIHOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOro 000PYIOBaHUS;

pemats pacy€THble 3aJaud C SBHO 33JaHHON (U3MUECKON MOJENbIo, HCIONb3ys (u3nueckue
3aKOHBI M TPUHIIUIBI, HA OCHOBE aHaJIM3a YCJOBHA 33/1a4M BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATH
¢buznyeckue BeIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE JUIsl €€ peleHus, MPOBOIUTh PAcYEThl U OLEHUBATh
PEaIbHOCTH MMOJIyYE€HHOTO 3HAaUeHUs (PU3MUECKON BEIIUYHHBI;

pemaTth KaueCTBEHHbIE 3a/layd: BBICTPAUBATh JIOTHUYECKH HEMPOTHUBOPEUYHBYIO  LIEMIOYKY
paccy’kKIeHU ¢ ONOpPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;



UCTIOJIB30BaTh TPU PEUICHWH y4YeOHBIX 3a7ad COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJIOTUHU IS
NIOWCKA, CTPYKTYpUPOBAHMSA, HHTEPIPETAlMUd W MPEJCTaBICHUA Yy4eOHOM U Hay4HO-TIOMYJISIPHOMN
UHPOpPMAIIUK, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBATh IOIYYaeMYIO
UH(POPMALIUIO;

NPUBOJIUTH TIPUMEPHI BKJIa/Ia POCCHICKUX W 3apyOCKHBIX yUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCTIOJIB30BaTh TEOPETHUYECKUE 3HAaHUS MO0 (PU3MKE B TOBCEJIHEBHOW J>KM3HM IS 0OECreueHUs
0€30MacHOCTH MpPHU OOpalieHMH ¢ TpUOOpaMU W TEXHWYECKUMH YCTPOWCTBAMH, JJISi COXPaHCHUS
3JI0POBBSI U COOJTIOJICHUSI HOPM IKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAKOIIEH cpelie;

paboTaTh B TPYIIIE C BHIIOTHEHUEM PA3IMUHBIX COLUATBHBIX POJICH, IUIAHUPOBATH pabOTy TPYIIIIHL,
palMOHATIBHO pacpeelisaiTh 00s3aHHOCTH U TUIAHUPOBAThH JESITEIHHOCTh B HECTAHAAPTHBIX CUTYAIIHSIX,
a/ICKBaTHO OIICHMBATh BKJIAJ] K&KJOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBAaeMON MPOOIEMBI.

K xonuy oOyudenus B 11 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCsl yMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOW HayuHOU
KapTUHBl MUpa, B PAa3BUTUU COBPEMEHHOM TEXHUKH WU TEXHOJOTHH, B IPAKTUYECKOH IESTEIbHOCTU
Jr0/1eH, IEJOCTHOCTD U €IMHCTBO (PM3NYECKOI KapTHUHBI MUDA;

YUUTBIBATh TPAHUIBI IPUMEHEHUSI M3YyYCHHBIX (U3NUYECKUX MOJENEH: TOYCUHBIH SICKTPUICCKUN
3apsij, JIyd CBETa, TOYEUHBIH MCTOYHHMK CBETA, sIEpHAs MOJENb aToMa, HYyKJIOHHas MOJENlb aTOMHOI'O
spa Ipyu perieHu (pU3MIecKux 3aaay;

pacrio3HaBaTh (U3MUECKUE SBJIEHUS (NMpPOLECCh]) M OOBACHATH HMX HAa OCHOBE 3aKOHOB
DIIEKTPOAMHAMUKMA ¥ KBAHTOBOW (U3UKHU: DJICKTPUYECKas MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB, 3JIEKTPOMArHWTHas WHIYKLHS,
JEICTBME MAarHUTHOIO MOJsI Ha IPOBOJHUK C TOKOM U JBIKYLIMHCS 3apsll, 3JIEKTPOMAarHUTHBIE
KosieOaHUs W BOJHBI, MPSAMOJIMHEHHOE pPACIpOCTpPAaHEHHE CBETa, OTpPak€HHe, MpPEeJOMIICHUE,
uHTepdepeHys, nudpakuus U MOJIpU3aLUs CBETa, JUCIEPCHUs CBETa, (HOTOIINEKTpUUYECKUN APdeKT
(poTorddexT), cBeTOBOE aBiieHHME, BO3HUKHOBEHHE JIMHEHYaToOro CHeKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJl0aKTHUBHOCTb;

ONHUCBHIBATh H3yYEHHBbIE CBOWCTBA BeIlECTBA (DJIEKTPUYECKUE, MArHUTHbBIE, ONTHYECKHE,
ANEKTPUYECKYIO IPOBOIUMOCTD PA3IUYHbIX CPEJl) U 3JIEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), UCIIONIb3YS
¢u3nyecKkre BETUUMHBL: 3JIEKTPUUECKUN 3aps]], CHJIa TOKA, HJIEKTPUUYECKOe HAIPsDKEHHE, dJIEKTPUIECKOe
COIPOTHUBIIEHUE, PA3HOCTh MMOTEHIIMAJTIOB, AIEKTPOABIKYILAs CUila, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cuiia Ammepa, cuna JlopeHna, HHIYKTUBHOCTb KaTyIIKH, SHEPTHUs 2JIEKTPUYECKOr0 M MarHUTHOTO
HOJIEH, MEepuoJl U 4YacToTa KojeOaHWil B KojeOaTeIbHOM KOHTYpE, 3aps] M CHiIa TOKa B IIpOLEcCe
TrapMOHUYECKUX HJIEKTPOMArHUTHBIX KoJieOaHuil, (POKyCHOE pacCTOSIHME M ONTHYECKas CUia JIMH3bI, IPU
ONMMCAHUU MPABWIBHO TPAKTOBaThb (U3WYECKUN CMBICH MCIOJNb3YyEMbIX BEIWYHH, WX O0O3HAuY€HUs U
€IMHUIIBI, YyKa3blBaTh (DOPMyYJIBI, CBA3BIBAIOIIME JAHHYIO (U3MUYECKYI0O BEJIMYMHY C JAPYTUMH
BEJIMYMHAMU;

OTKCHIBATh M3YYEHHBIE KBAHTOBBIE SBJICHHS W MPOIECCHI, UCHOIb3Ys (U3NUECKHUE BETHMUUHBI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUO]T
HoJIypacriaja, SHeprus CBsI3U aTOMHBIX S/I€p, IPH ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €AMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(U3UUECKyIO BETUUUHY C IPYTMMHU BEIUYMHAMU, BHIYUCIIATH 3HAaYeHUE (PU3HMUECKON BEIIUYHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOLECCHl U SBIEHUS, UCTONb3YsI (PU3NYECKHE 3aKOHBI U MPUHIIUIIBL:
3ak0oH OMa, 3aKOHBI IIOCJIEA0BATENBHOIO U MAapajUIEIbHOTO COEUHEHMS IPOBOIHUKOB, 3aKOH JIKoyisa—
Jlenia, 3aKOH 3EKTPOMArHUTHOW MHIYKIMH, 3aKOH MPSIMOJUHEHHOr0 paclpoCcTpaHeHHs CBETa, 3aKOHBI
OTpa)KeHHsI CBETa, 3aKOHBI IPEJIOMJICHHUS CBeTa, ypaBHeHHe OWHIITeiHa ans (oTorddekTta, 3aKoH
COXPAaHEHHUs SHEPTuH, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAHEHUS SJEKTPUUECKOTo 3apsijia, 3aKOH
COXPAaHEHHs MacCOBOIO 4MCJIa, IOCTyJIaThl bopa, 3aK0OH pagloaKTUBHOIO pacnaja, IpH 3TOM pa3iInyaTh



CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE M YCJIOBHS (TPaHUIIbI, 00JIACTH)
IMPUMCHUMOCTH;,

OTIpEe/IeNIATh HANpaBiCHHE BEKTOpa HHIYKIUU MAarHUTHOTO IOJs MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTH U OIHUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIIIOJHATL  OKCICPUMCHTBI 11O  HUCCIICOAOBAHUIO (I)I/ISI/I‘ICCKI/IX SBICHUNA W mponeccos €
UCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HM3MEpEHUi: mpu 3ToM (opMynupoBaTh mpodieMy/3agady u
THIIOTE3y Y4eOHOT0 SKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000py10BaHHS, TPOBOINUTH
OTIBIT ¥ (POPMYITUPOBATH BHIBOIBL;

OCYHICCTBJIATL IMPAMBIC W KOCBCHHBIC H3MCPCHUA (bPI3I/I‘-IeCKI/IX BCJIMYHH, IIPU 3TOM BBI6I/IpaTb
ONTUMAJBHBIA CIIOCOO M3MEPEHHsT M HCIIOJIb30BAaTh HW3BECTHBIE METOJbl OIEHKM IOTPelIHOCTen
U3MEPEHHU;

UCCJIEIOBATh 3aBHCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAaHHEM MPSIMbIX HW3MEpPEHUil: Mpu
TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTATHl MOTYYCHHONH 3aBUCUMOCTH (U3NIECCKUX
BEJIMYMH B BUJIE TaOnuIl U TpadMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOmoaTh MpaBWia O€30MacHOTO TpyJAa MPHU TPOBEACHHHM HCCIEAOBAaHHA B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM ¥  MPOEKTHOW AESITENbHOCTH C  HCIOJb30BAHHEM
U3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYIOBaHUS;

pemats pacdy€THbIE 3aJayd C SBHO 33JaHHON (DU3MYECKON MOENbI0, HCIONb3ys (u3nuecKue
3aKOHBI U NPUHLOUIIBI, HA OCHOBC aHalIn3a YCJIOBHUA 3aJaqun BI)I6I/IpaTI) (1)I/I3I/I‘~I€CKYIO MOJ€CJIb, BBIACIIATH
dusnyeckue BeNUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE IS €€ PelIeHus, MPOBOJUTh PacYEThl U OLEHUBATh
peaIbHOCTh MOJYYSHHOTO 3HAYCHUS (PU3UYECKON BEJIMUUHBIL;

peliaTte KayeCTBEHHbIC 3a/layd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHBYIO  IIECMIOYKY
PaCCYXICHHIA ¢ OTIOPO Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH B (PH3UYCCKUE SIBICHUS;

UCIIONIb30BaTh MPH pPElIeHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH IS
NIOMCKA, CTPYKTYpPUPOBAaHMs, HHTEPHpPETalM U MPEACTaBICHUS Y4eOHOM M Hay4HO-TIOMYJIIPHOU
uH(pOpMaIlMK, TOJYYCHHON U3 pa3lWYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IOIYYaeMYIO
uH(pOpMalLIIO;

OOBSACHATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHS
uX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HHU;

MPUBOJUTH MPUMEPHI BKIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOMIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIMOJIb30BaTh TEOPETHUYECKHE 3HAaHUS MO (U3MKe B IMOBCEJIHEBHOW >KM3HM A OoOecreueHus
0€30MacCHOCTH TpU OOpalleHuH ¢ TPUOOpaMU M TEXHHUUYECKUMH YCTPOHCTBAMH, JUISI COXPaHEHHS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpY Katollei cpee;

paboTaTh B IPyMIIE C BHITOJHEHUEM PA3IIMYHBIX COLUATIBHBIX POJIEH, IUTAHUPOBATh pabOTy IPYIIIIHI,
paloHaIbHO pacHpeeNiaTh 00S3aHHOCTH U TUIAHUPOBAThH JEATENLHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJA0T0 U3 YYaCTHUKOB I'PYMIIbI B PELICHHE pacCMAaTPUBAEMON MTPOOIIEMBI.
TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBanue KonnuecTBo vacos OnekTpoHHbIE (LU POBLIE)
0/n pasfenoBUTEM  Beero KourposbHble IIpakTnueckue o0pa3oBaTenbHbIE PECYPCHI
IIpOrpaMMBl paboThI paboThI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®usuka U METOABI 2 bu6nmoreka [JOK
HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro 1o pazneny 2
Pa3znen 2. MEXAHUKA
2.1 KunemaTtuka 5 bu6mmoreka [{OK

https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bubmuorexa [JOK


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

Ne HaumenoBanue KonuuecTBo uacoB DnexTpoHHbIE (ITUPPOBLIC)

I/ pa3fgenoBUTeM  Beero KoutpounsHsle [IpakTiueckue o0pa3oBaTelIbHbIC PECYPCHI
HpOrpaMMBbI paboThI paboThI
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXpaHEHUSI B 6 1 1 bubmuorexka [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 18

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OcHoBBI 9 1 bubnmoreka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KHHETUYECKOU
TEOpUHU

3.2 OCcHOBEHI 10 1 bu6mmoreka [JOK
TEPMOJINHAMHUKHI https://m.edsoo.ru/7f41bf72

3.3 Arperarubie 5 bubnuorexa [JOK
COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/7f41bf72
@da3oBbIE IEPEXOABI

Hroro no pazgeny 24

Pa3nen 4. JIEKTPOJANHAMUKA

4.1 DnexrpocraTHKa 10 1 bubnuorexa [JOK

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

4.2 TTocTosTHHBIN 12 1 bubmuoreka [JOK
IIEKTPUICCKUI TOK. https://m.edsoo.ru/7f41bf72
ToKH B pa3IndIHBIX
cpenax

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO 68 3 3

YACOB I10

I[MPOTPAMME

11 KJIIACC

Ne  HammenoBanwme KonuuecTBo yacos DnexTpoHHBIE (IIUPPOBLIE)

I/ pa3sfenoB M TEM  Bcero KourposbHbie [IpakTHuecKue o0Opa3oBaTeNbHbIE PECYPCHI

HpOrpaMMBI paboTsl paboTsl

Paznen 1. JIEKTPOJANHAMUKA

1.1 MaruuTtHoOe€ moJe. 11 1 3 bu6mmoreka [IOK
DneKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
HHTYKIUS

Hroro no pazaeny 11

Pa3nen 2. KOJIEBAHHWS U BOJTHbI

2.1 MexaHudeckue u 9 1 bu6mmorekxa [IOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoJeOaHus

2.2 MexaHu4ecKue u 5 1 bu6mmorekxa [IOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJTHBI

2.3 Onrtuka 10 3 bu6mmoreka [IOK


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne  HaumenoBanue KonunuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIC)

I/l pa3fenoB U TeM  Beero KoutpoubHsie [IpakTudeckue o0pa3oBaTeNbHbIC PECYPCHI
HpOrpaMMBbI paboThl paboThI
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OcHoBHI 4 1 bu6mmoreka [JOK
CICIHATLHOM https://m.edsoo.ru/7f41c97c
TEOPHUH
OTHOCUTEIIBHOCTH
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThI 6 bubmuoreka [JOK
KBaHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToMa 4 bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 AtomHOE AP0 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DieMeHThI 7 1 bubmuorexa [JOK
aCTPOHOMUH U https://m.edsoo.ru/7f41c97c
acTpou3uku
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 O6o6miaromiee 4 bu6mmoreka [JOK
HIOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PeszepBHOE BpeMs 3
OBILEE 68 4 7
KOJIMYECTBO
YACOB I10

I[TPOT'PAMME


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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