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HHOACHUTEJIBHAA 3AITMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoOBHS Ha ypPOBHE CpPEIHErO OOIIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHMH W TpeOOBaHWMU K pe3ylnbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTellbHOW TporpamMMmel, npenactaBieHHblx B PI'OC COO, a Takke ¢ yu€Tom
denepanbHOl pabodell MporpaMMbl BOCHHUTAHHS W KOHIEMIWHW IPEToJaBaHUsl y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTelbHbIE IPOIPAMMBI.

CopnepxaHue IporpaMMbl MO (U3MKE HANpPaBJIEHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOydaromuxcs 10-11 xiaccoB npu o0ydeHun ux ¢usrke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO noaxoja. IlporpamMma o ¢pusuke COOTBETCTBYET
tpeboBanusM ®I'OC COO k miuaHUPYyEeMbIM JUYHOCTHBIM, HMPEIMETHBIM U METalpeAMETHBIM
pe3yiapTaTaM OOYy4eHHs, a TaKKE YYMTHIBAET HEOOXOJUMOCTh pealMu3alii MEXKIPEAMETHBIX
CBsA3€M (U3MKH C €CTeCTBEHHO-HAayYyHBIMM Y4eOHbIMH Hpeameramu. B Hell ompenpenstorcs
OCHOBHbBIE LI€JM M3y4yeHUs (U3UKH Ha ypOBHE CpelHEro ooduiero oOpazoBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeJMETHbIe, MpeAMETHbIEe (Ha
0a30BOM YpOBHE).

[IporpamMma no ¢u3nke BKIIOYAET:

e [UTaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (pU3MKu Ha 0a30BOM YpOBHE, B TOM YHUCIIE

MpeIMETHBIE Pe3yIbTAThI MO r01aM 00yUEHUS;

e coJiepkanne yaeOHoro npeamera «Pu3nkay 1o rogam oOydeHHs.

®dusnka KaKk Hayka o Hanbosee 00X 3aKOHaX MPUPOJIbI, BBICTYIAs B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CHCTEMY 3HAHUH 00 OKpYXKArolleM MHpE.
[konbHBIE Kypc (u3MKHM — cucTeMOOOpa3ylonii s €CTeCTBEHHO-HAYYHBIX YUeOHBIX
MPEMETOB, TIOCKOJIbKY (PM3UYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, N3y4aeMbIX
XuMueH, ouosnoruei, ¢usnueckoi reorpadueid m acTpoHOMHEH. Vcmonmp3oBaHWEe M aKTUBHOE
NpUMeHeHHe (U3MUECKUX 3HAaHUM OIpeNeNseT XapakTep © pa3BUTHE  Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIOJYYEHUS HOBBIX
MaTepHUAIIOB C 3aJJAHHBIMK CBOWCTBAMH M APYrux. V3ydeHne (U3MKU BHOCUT OCHOBHOW BKJIA]] B
(dbopMUpOBaHHE €CTECTBCHHO- HAyYHOW KapTUHBI MHpa OOyYarommxcsi, B (QOpPMUpOBaHHUE
YMEHUH PUMEHSTh HAY9IHBIH METO/] IO3HAHUS TIPU BBHITIOJHECHUN UMH YY€OHBIX UCCIICIOBAHHIA.

B ocHOBY kypca (usuku 111 ypOBHSI CpEAHEro 00IIero 0Opa3oBaHMs TIOJIOXKEH PST UIIEH,
KOTOPBIE MOYKHO PACCMATPHUBATh KaK MPUHITUITBI €TOMOCTPOCHUSI.



Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JJIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (U3WKH, BKIIOUACT KaK BOMPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUH C HEW MaTepuall Kypca (GU3UKH 00beAUHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusercs (OPMUPOBAaHHME NPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanojaraeT MCIob30BaHUE T'YMAHUTAPHOTO
noTeHuana (pu3ndecKo HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PM3HUKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH M SKOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuxnaomnoii uanpaenennocmu. Kypc ¢u3uku mnpeamnosiaraetT 3HAKOMCTBO €
IIUPOKAM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX TPWIOKEHUH H3YYEHHBIX TEOPHH |
3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IMOCPEICTBOM BBEICHMSI 3JIEMEHTOB COJIEp)KaHus,
MOCBSAIIEHHBIX AKOJIOTUYECKUM IpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3sBUTHUEM
TEXHHUKH U TEXHOJIOTUH, a TaKkKe 00CYKIeHHs MPoOIeM pallioHaILHOTO MPUPOIOIOIb30BAHUS U
9KOJIOrMYecKOi 0€30MacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (M3MKM HAa YPOBHE CpeJHEero ooOiiero oOpa3oBaHMs
ABIAIOTCS  (u3nueckue Teopuu (GopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpe MOCTPOCHHS
¢bu3nveckoil Teopuu, ponr (GyHAAMEHTATBHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O TPHUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHH, IS OTHCAHUS E€CTeCTBEHHO-
Hay4HBIX SIBJICHUW U MIPOIIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DU3MKH peaau3yeTcs IMpexe BCero 3a Cuér
OpraHu3alUM 3KCIIEPUMEHTAIILHON JIeSTeIbHOCTH oOydaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKN — 3TO MCIOJIB30BAaHUE CHUCTEMBbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
abopaTOpHBIX PAabOT, KOTOpbIE B mMporpaMMe Mo (u3nKe OOBEIUHEHBI B OOIIMN CITHCOK
YYCHHYECKUX TMPAKTHYECKUX padoT. BrimeneHne B ykazaHHOM IEpevHe JTaOOpaTOPHBIX padoT,
IIPOBOJUMBIX JJIi KOHTpPOJII M OLEHKH, OCYHIECTBISIETCA Y4YaCTHHUKaMH OOpa30BaTEbHOTO
Iporecca UCX0s U3 0COOCHHOCTEHN IIAHUPOBAHUS M OCHAlleHus kabuHeta ¢usuku. [Ipu stom
oOecrieunBaeTcss OBJIAJCHHE OOYYaIOUIMMKCS YMEHUSIMH IPOBOJIUTH KOCBEHHBIE H3MEpEHMUs,
HCCIIEIOBAaHUS 3aBUCUMOCTEHl (DU3MYECKMX BEIMYMH U IIOCTAHOBKY OIIBITOB IO IIPOBEPKE
IIPEUI0KEHHBIX THIIOTE3.

bonbioe BHUMaHue yienseTcs pelIeHUI0 pacu€THBIX U KayecTBEHHBIX 3aj1ad. [Ipu stom
IUIsL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJIIOTCS 3a[auyl C SIBHO 3aJlaHHOM (hPU3MYECKON MOJIEIbIO,
MIO3BOJISIOIINE IPUMEHSATh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjesa Kypca, TaKk U UHTETpUpYs 3HAHUS U3 Pa3HbIX pa3/elioB.
JIisi KauecTBEHHBIX 3a/a4 MPHOPUTETOM SBIIIOTCS 3aJaHUsl Ha OOBSICHEHHE MPOTEKAHUS
(¢U3NUeCKUX SBICHUH W MPOLECCOB B OKpPYXAIOIIEH >KU3HU, TpeOyromue BbIOOpa (PpU3HUECKOM
MOJENH JJIsl CUTYalluy IPAKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ TtpedoBanusmMu PI'OC COO k wmaTepuanbHO- TEXHUYECKOMY
oOecrieyeHno y4eOHOTO Tmporecca 0a30BBI ypOBEHb Kypca (HM3MKHM HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs JTOJDKEH U3y4aThbCsi B YCIOBHAX MPEAMETHOTO KaOWHETa (M3MKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOIO KaOMHETa NMPEeAMETOB €CTECTBEHHO-HAYyYHOIO LMKiIa. B xabunere
GU3MKM JTOJDKHO OBITh HEOOXOoAMMOE JiabopaTopHOE OOOpyIOBaHWE JUISL  BBITIOJHEHUS
YKa3aHHBIX B MPOrpamMMe Mo (PHU3MKe YUCHHYECKUX MPAKTUYECKHX PadOT U JIEMOHCTPAIIHOHHOE
00opyI0BaHUE.
JlemoHcTparioHHoe 0o0opynoBanue (OPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH M O0ECIEUYMBAET MOCTAHOBKY MEPEYHCICHHBIX B MPOTPAMME TI0
¢u3MKe KIIOYEBBIX JEMOHCTpAalUUd JUIsl HCCIEAOBAHUSA M3y4aeMbIX SIBICHUW M TPOIIECCOB,
OHMITUPUYECKUX N(PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHUECKUX IPUMEHEHHH.
JlaGopatopHoe 0060pyAOBaHME IJsl YUEHHUYECKHX IPAKTHUECKUX paboT (opmmupyercs B
BUJIE TEMAaTHYECKMX KOMIUIEKTOB U OOecrednBaeTcsl B pacuére OJHOTO KOMILJIEKTAa Ha ABYX
oOyuaronuxcsa. Temarnueckue KOMILIEKTHI J1abopaTOpHOrO0 0OOPYHOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJB30BAHUM AHAJIOTOBBIX M NU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEITLHBIX CHCTEM B BUE IU(PPOBHIX TaOOpATOPHUH.
OCHOBHBIMU 1IEJIIMU U3y4eHUs! GUKUKH B 00111€M 00pa30BaHUU SBIISIOTCA:
e hopMUpOBaHME HHTEpECa M CTPEMJICHHMsS OOy4aromuxcs K HaydYHOMY M3Y4YEHHUIO
IPUPOJBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TMPEACTABIECHUH O HAydyHOM MeETOJA€ TMO3HaHus U  (popMUpOBaHME
HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

¢ hOpMUPOBaHHE HAYYHOTO MHMPOBO33PEHMs KAK pe3yiabTaTa M3y4EHHUsS OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e hopMupOBaHUE YMEHHH OOBSICHSTH SBJICHUS C UCHOJIb30BAHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX J0Ka3aTeNIbCTB;

e hopMUpOBaHHUE NMPEJCTABICHUNA O POJIM (PU3UKU A PA3BUTHS JPYTrHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3Tux Lenel o0ecreunBaeTcsl pelieHneM CIIeIyIoIMX 3aa4d B Ipolecce
u3yudeHus Kypca GU3MKU Ha YPOBHE CPEAHEro o01ero oopa3oBaHus:



e IpUOOpETEeHNEe CUCTEMbI 3HAHUU 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYIAPHYIO (PU3HKY, SIEKTPOAUNHAMHUKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI acTPO(UNKH;

e hopMUpOBaHME YMEHHH TPHUMEHATh TEOPETHYECKHE 3HAaHUS M  OOBSICHEHUS
(GU3NYECKUX SIBICHUH B TPUPOAEC M Ui TPHHATHS NPAKTUYECKUX PpEIICHUN B
MOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB peIlIeHHUs] pa3IMYHbIX 33/Ja4 ¢ BHO 3aJaHHON (Pr3HUECKO MOJIEINbIO,
3a/1a4, [OApPAa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3/aHue (U3NYECKON Mozenw,
aJICKBaTHOW YCIIOBUSIM 3a]1a4U;

e IOHWMaHNE (U3NUYECKUX OCHOB W MPHUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOILIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIOCPEY;

® OBJIQJICHUE METOJIaMU CAaMOCTOSITEJIbHOTO IUIAHWPOBAaHUS M MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, aHaliM3a MW  HMHTEepHOpeTrauuud  MHGOpMaluu,  OINpeAeTeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yJbTaTa;

® CO3JJaHUE YCIIOBUU JUISI PAa3BUTHS YMEHUM MPOEKTHO-HCCIEN0BATEIBCKOM, TBOPYECKOM
NeSITeIbHOCTH.

Ha wmsyuenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 ximacce — 68 gacoB (2 waca B Heneno), B 11 kmacce — 68 wacos (2
yaca B HEJIENIO).

[Ipennaraemsiii B mporpamme 1o (usmke rnepeuyeHs Jad0paTOPHBIX UIPAKTHUECKUX PadOT
SBJIIETCS PEKOMEHIOBAHHBIM, YYHUTENb JielaeT BBIOOp MpOBEAEHUs J1abOpaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHIMBUyaIbHBIX OCOOCHHOCTEH 00yJatouXCsl.



COJEPKAHUE OBYYEHUA10

KJIACC

Pa3nes 1. dusuka u MeToAbI HAYYHOI'0 MO3HAHMA

®usuka — Hayka o npupone. Hayunsle mMeToAbl NMO3HAHMS OKpyXaromero mupa. Pousb
9KCIEPUMEHTA U TEOPUU B IIPOLIECCE NMO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nUeCKUX SBICHUH 1 iporieccoB. Hayunpie runoressl. Gusnveckne
3aKOHBI U TEOPUH. [ paHULIbI IPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpUHINI COOTBETCTBUSI.

Ponb u mecto ¢u3uku B pOpMHUPOBAHMH COBPEMEHHOW HAyYHON KapTHHBI MHUpA, B
MIPAKTUYECKON JIEATEIIBHOCTH JIOJEH.

Jlemoncmpayuu

AHanorossie U IUPpPOBbIE  HU3MEpPUTENIbHbIE npuOOpbl,  KOMIIBIOTEPHBIE
JATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBmkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKCHUSI.
Cucrema otcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMBbI KoopauHaT. ClIoKeHUe MepeMenieHul u
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEWHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEepPEeMEIEHUS] MaTepUaIbHONH TOYKH OT BPEMEHH.

CBoboaHoe ageHue. Y CKopeHrne CB0OO0THOTO TaIeHUSI.

KpuBonuueitHoe naBukeHue. J[BMkKeHHE MaTEepUaTIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM IO MOJYJII0O CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEHHAsICKOPOCTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

Texuuyeckne ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: CIHUIOMETp, JIBXKEHUE
CHapAIOB, IIEMHbIE U peMEHHBIE NIEPEIayH.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, HILTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTUKIBHKEHUS.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAaHUEM MPOCTHIX MexaHu3MoB.[lafenue Ten B

BO3JIyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpPOIIEHHOTO MOJ YTIIOM K TOPU30HTY UTOPH30HTAIBHO.



N3mepenue yckopenust cBoOoiHoro najaeHus. Hampasnenue

CKOPOCTH TP JBUKEHHUHU 110 OKPYKHOCTH. Yuenuueckuil

9KCnepumeHnm, 1abopamopHsie pabomol

N3ydyeHne HepaBHOMEPHOIO JBUKEHHUSI C LIEJIBIO ONPEAEIEHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXAYy — MYTAMH,  [POWICHHBIMU  TEJIOM 3a
[IOCJIEIOBATEbHbIE paBHbIE IPOMEXKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM JBW)KEHHUU C
Ha4yaJIbHOM CKOPOCTBIO, PaBHOM HYIIIO.

N3yuenune nBuKeHUs MapUKa B BA3KOW )KUIKOCTU. M3ydeHue

JBUKCHUS TeJa, OPOIICHHOTO rOpu30HTANBHO. Tema 2. /lunamuxa

[Tpuanun OTHOCHUTEJILHOCTHU Tamunes. ITepBrrit 3aKOH Hrrorona.
WNHepuyanbHbIe CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoir 3akon HeroTona amns
MaTtepuanbHOM TOUKHU. Tperuii 3akoH HproTOHA /1711 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxectH. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, ckojibxeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHUe.
Cuna TpeHus CKoJIbXeHUs U cuiia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTuBieHUs
MIPU IBMIKEHUU TeJla B )KUJIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpamaTelbHOE IBUKEHHE aOCOIIOTHO TBEPOTO Tea.

MoMeHT cuiibl OTHOCUTENbHO OcH BpaieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO Tena.

TexHnueckne yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: OAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne HHEPIUU.

CpaBHEHHE MacC B3aUMOICUCTBYIOLIUX TEJL.

Bropoii 3akon HrroTOHa.

H3mepenue cu.

CnoxeHnue cuil.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Je(opMaIiu.

Hesecomocts. Bec Tena npu ycKkOpeHHOM NMOABbEME U MaICHUN.

CpaBHEHME CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbIKEHUS.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul 3yduenue

JBUKEHHS OpyCcKa MO HAKJIOHHOM IIIOCKOCTH.



HccenenoBanue 3aBUCUMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B IPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmanuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO T€Ja, UMEIOLIErO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn ¢ mexanuke

Nmnynsc MatepualibHON TOUKM (T€a), CUCTEMbI MaTepUaIbHBIX TOYeK. VIMITyIbC CHIIBI U
M3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTuBHOE IBUKEHUE.

PaboTa cuitbl. MOIIIHOCTD CHIIBI.

Kunernueckass sHeprus matepuaibHOi Touku. Teopema 00 M3MEHEHMH KHHETHYECKOU
JHEPIHUH.

[loTenumaneHas sHeprus. [loreHunanbHas 3Heprus ynpyro a1eGopMUpOBaHHON IPYKUHBI.
[ToTenumanpHas 3HEprus Tena BOIU3U MOBEPXHOCTH 3€MJIH.

[loTeHnmanpHble U HEMOTEHIMAIbHbIE CUIIbL. CBS3b pab0OThl HENOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOUN SHEPruu CUCTEMBI TEJl. 3aKOH COXPAaHEHHS] MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre ycTpoMuCTBA U IPAKTUUECKOE IPUMEHEHNE: BOJIOMET, KONED, MPYKUHHBIN
MIACTOJIET, IBH)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTnBHOE ABIKEHUE.

[lepexon noTeHIMATbHON SHEPTUH B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomol

N3yueHne abcomOTHO HEYIIPYTOro yAapa ¢ MOMOILBIO JBYX OJNHAKOBBIXHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHMYECKOM sHepruutesna Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MousiekyJsipHasi pu3nKa 4 TePpMOJUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUU U UX ONBITHOE 0O0CHOBAaHHUE.
bpoynosckoe nBuxenue. Jduddysusa. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS  YaCTHII
BelecTBa. MoJenu CTpoeHus Tra3oB, JKHAKOCTeM U TBEPIBIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE A3THX Mojeneid. Macca u pasmepbl Mosekyn. KoimuecTBo BeriecTsa.
[TocTosinHas ABorajpo.

TermoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.



Mopnenbs uaeanbHoro rasa. OCHOBHOE YpPaBHEHHME MOJEKYJISPHO- KMHETHUYECKOM TEOpHUH
uAealbHOTO rasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeiHell KHHETHYeCKOH SHepruu
TEIUIOBOTO JIBM>KEHUs uacTul rasza. [llkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneitpona. 3akon [lanbTona. M3ompoieccsl B UACaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelIecTBa. | 'paduueckoe npeacTaBieHne U30IIPOLIECCOB: U30TEPMA,
n30Xopa, u3o0apa.

TexHuueckre ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnpIThl,  JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHUE BEIECTBA, ¢doTorpadpuu
MOJIEKYJI OPraHUYECKUX COEIMHEHUH.

OnpIThl 110 11 GY3UH KUIKOCTEH U ra3oB.

Mogenb OpOyHOBCKOTO JABUKEHUSI.

Monens onbiTa [ITepHa.

OMBITHI, JTOKa3bIBAIOLINE CYLIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBHSI.

Monens, WILTIOCTpUpYIOLIas MPUPO.Ty AaBJIEHUS ra3a Ha CTeHKU cocyaa. ONbITHI,

WUTIOCTPUPYIOIIHE ypaBHEHUE COCTOSIHUS UJICaTbHOTO rasa,

M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Ompenenenne Macchl BO3/IyXa B KJIACCHOM KOMHATE HAa OCHOBE H3MEpPEHUHOOBEMaA
KOMHAaThI, JaBJICHUA U TEMIIEPATYPhI BO3ayXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]Ty TApaMETPaMHU COCTOSIHUS Pa3peKeHHOTO

rasa.
Tema 2. Ocnogbl mepmoounHamuku

TepMmoauHamuyeckass cucrema. BHYTpeHHSIE SHEprus TEpMOIMHAMHYECKOU
cUCTeMbl U crocoObl e€ u3mMeHeHus. KommuecTBO TemnoTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJEaJbHOrO Ta3a. Buasl Temionepeaayu: TEMJIONPOBOJHOCTh, KOHBEKIIMS,
u3NyyeHue. Y enbHas TeII0EMKOCTh BellecTBa. KomMuecTBO TEIIOTHI MPH TeIjIonepeaaye.
[Tonsatue 06 ammabatHOM mporecce. IlepBbiit 3akoH TepmoauHamuku. [lpumeHeHue
MIEpPBOro 3aKOHA TEPMOAMHAMHUKH K u3ompoueccaM. [ paduyeckasunTepriperanus paboThl rasa.
Bropoii 3akoH TepmonuHamuku. HeoOpaTumMocTh NpoIECCOB B MpuUpojie. TerioBble
MaiuHbl. [IpuHIMIBL eMCTBYS TETIOBBIX MAITUH.
[IpeoOpazoBanusi SHepruud B TemIoBbIX MamuHax. Koadduument mnoneznoro neicTBus
terioBoi mamubbl. Hukn KapHo u ero xo3p@uIMeHT Mmoyie3HOTO AEUCTBUS. DKOJOTHYECKHE
POOJIEeMBI TETNIOIHEPTeTUKH.



Texuuueckue yCTpOKCTBa U IIPaKTUYECKOE IIPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJAMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH 3HEpPIMM Tejla NPU COBEPLICHUH pPaOOTHI: BBIIET MHPOOKH U3
OYTBUIKM TIOJI JIGHCTBHEM C)KaTOTO BO3/yXa, HarpeBaHue 3¢upa B JAaTyHHOW TpyOke MyTEM
TpeHUs (BUI€0AEMOHCTPALIUS).

W3menenue BHyTpeHHEN 3Hepruu (TemMrepaTypbl) Tejla Ipy TeIuIonepeaye.

OmnpIT 10 anadaTHOMY PACHIUPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHUsl, pEaKTUBHOTOIBUTaTeIs.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3mepenue yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpezammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u KoHaeHcanusa. Mcmapenue wu  kuneHue. AOCONIOTHAsT U
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HacwleHHbIN map. Y aenpHas TErioTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIEPATYPhl KUTIEHUS OT JaBJICHUSL.

TBépnoe Teno. Kpucrammmueckne u amopdubie Tena. AHU30TPOIHS CBOWCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. llnaBineHwe wm Kpuctaumsanus. Y aenbHas
terioTa masneHus. Cyonumanus.

VYpaBHeHue TeroBoro 6anaHca.

TexHnueckne ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: THUIPOMETP M IICUXPOMETD,

KaJIOpHUMETP, TECXHOJIOTHH MOJTY4CHUA COBPEMECHHBIX MaTrcpuraios, B TOM
HaHOMAaTCpHuajaoB, U HAHOTCXHOJIOTUH.

YUCJIC

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.
Kunenue npu NOHWKEHHOM JTaBJICHHH.
CriocoObI U3MEPEHHSI BIAKHOCTH.

Habmronenne HarpeBanus v IiiaBJIeHUs KPUCTAILTMUYECKOTO BemiecTra. [leMoncTpanus
KpPHUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne OTHOCUTENHHON BIQKHOCTH BO3/TyXa.

Pa3nen 4. DnekTpoaMHAMHUKA
Tema 1. Inexkmpocmamuxa

DNeKTpu3alus Tell. OJIeKTpUYeCcKuil 3apsan. JlBa Buaa dSJIEKTPUYECKUX 3apsjoB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOJIHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3aps/ia.
B3aumopeiictBue  3apsaoB.  3akoH Kymona. TodyedHbI  AJIEKTpHUYECKHUI

3apsi.
DnekTpuyeckoe moje. Hanpsok€HHOCTh 3eKTpUYecKoro nojis. [IpuHimm



CYIIEPIIO3ULINH IIEKTPUUYECKUX MOJIeH. JIMHUY HANPsKEHHOCTH 3IIEKTPUYECKOTO I10JIS.

PaGora cunm snekrpocraTmdeckoro mois. lloteHmuan. Pa3HOCTh  MOTEHIIMATIOB.
[IpoBOAHUKY U AUATEKTPUKH B DIIEKTPOCTATUYECKOM ToJIe. J{UaaeKkTpudeckas IpoOHUIIaeMOCTb.

DnekrpoéMkocTb. Konnencarop. DieKTpOEMKOCTh MIIOCKOTO KOHIEHCATOPA.

OHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Texnuueckue ycTpoilcTBa M NPAKTUUECKOE MPUMEHEHME: AJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB, KOHAEHCATOP, KONUPOBAJIbHBIN
anmapar, CTpyMHBIM IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHIIAI ACUCTBUSA 2JIEKTPOMETPA.

B3anmopeiicTBre HaRIEeKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEl.

[TpoBOAHMKH B AIEKTPOCTATUUECKOM TIOJIE.

DNeKTpoCTaTUYECKas 3allHTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCUMOCTh ANEKTPOEMKOCTH IUIOCKOTO  KOHJIeHcaTopa OT  IUIOIIAAH
TIJIACTHH, PACCTOSHUS MEXTY HUIMHU U JTUJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenue 3neKTpo€MKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuyeckuii mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKUI TOK. YCIOBHSI  CYIIECTBOBAHMS AIEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma a1t yuacTka LEernH.

DIEeKTpUUIECKOe COTIPOTHUBIICHHUE. YaenbHoE COTIPOTUBIICHHE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOS, CMEIIAHHOE COSAMHEHUE TIPOBOTHUKOB.
Pabora 3JIEKTPUYECKOTO TOKA. 3akoH Hxoyna—JIenna. MomHocTh

AJIEKTPUYECKOTO TOKA.
DNeKTPOABMKYIIAsl CUJia M BHYTPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKa.3akoH OMa aiis
MOJTHOM (3aMKHYTOH) 37eKTprudecKoi renu. KopoTkoe 3amMpIkaHUeE.
DneKTpoHHas POBOAUMOCTh TBEPABIX METaJJIOB. 3aBUCHUMOCTh
COIMPOTHBIICHUSI METAJJIOB OT TeMIiieparypbl. CBEpXIIPOBOIUMOCTb.

SHGKTpI/I‘IeCKI/Iﬁ TOK B BAKyyMC. CsolicTBa OJICKTPOHHBIX ITYYKOB.

[TonmynpoBOAHUKH. CobcTBeHHas u pUMecHast MIPOBOJIUMOCTh
MoJIynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBoiHUKOBEIE TPHOOPHI.
DneKTpudecKuit TOK B  pacTBopax U pacIuiaBax AIIEKTPOJIUTOB.

3J'IeKTpOJ'II/ITI/ILICCKaH Jucconuanus. 9HeKTp0J’II/I3.



OnexTpuueckuil ToK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENbHBINA pa3psn. MoiHus.
[Tna3zma.

Texnuueckue ycTpoWCTBa M NPAKTHUUECKOE NPHUMEHEHHUE: aMIIEPMETP, BOJILTMETD,
peocTar, HCTOYHUKHM TOKAa, JJIEKTpPOHArpeBaTeNIbHbIE MPUOOPBI,  3JIEKTPOOCBETUTEIbHBIE
npuOOpBI, TEPMOMETP COIMPOTHBIICHUS, BAKYYMHBIH IHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
[IOJIYIPOBOIHUKOBBIN AMOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSKEHUSL.

3aBUCUMOCTb COIPOTUBJICHUS LUIMHIPUUECKUX TPOBOJHUKOB OT JJIMHBL IIJIOLIAAH
MIONIEPEYHOI0 CEYEHMs U MaTepuaia.

CMeniaHHO€ COeJMHEHNE TPOBOTHUKOB.

[Ipsmoe  u3mepeHue JIEKTPOABHKYIIEH cunsl.  Kopotkoe 3aMBbIKaHUE
raJIbBAHMYECKOTO AJIEMEHTA U OlICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTHUBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3psia M MPOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSIS TPOBOUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHne cMemanHOro COEMHEHHS PE3UCTOPOB.

N3mepenue ayeKTpOABIKYILIEH CHJIBI  HCTOYHMKA TOKa M €ro  BHYTPEHHEro
COTIPOTHUBIICHUSI.

HabGnronenue snexrposusa.

Me:knpeaMeTHbie CBA3H

N3yuenne xypca ¢usukum 6azoBoro ypoBHsS B 10 Kimacce ocCymiecTBiseTcs ¢ y4&€ToM
COJIep’KaTeNbHBIX MEXIPEAMETHBIX CBsI3€l C KypcaMHd MaTeMaTUK{, OWOJIOTHUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4yHbIA (akT, rumoresa, (u3nueckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIoAeHUE,
SKCIIEPUMEHT, MOJICITUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEeMbl ypaBHEHUH, JInHelHas QyHKIMs, Tapadbona, runepooa,
ux rpaduKy U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HX MPOEKIHMH HAa OCH KOOpAMHAT,
CJIO’KEHHUE BEKTOPOB.

buonocusn: mexanudeckoe NBIKEHHE B )XKUBOU mpupone, nuddysusi, ocMoc, TermioooMeH
KUBBIX OPraHU3MOB (BHJbI TEIUJIONEpeIadyr, TEIJIOBOE PaBHOBECHE), IJICKTPUUECKUE SBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsl Macca, TEIUIOBBbIE CBOMCTBA TBEPJBIX TEJI, )KUIKOCTEN U



ra3oB, JJIEKTPUYCCKUE CBOMCTBA METAJIOB, JJIEKTPOJIMTUYECKAs JUCCOLUALIM, TAIbBAHNKA.

I'eoepagus: BIaXKHOCTb BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE ABUKEHUM C HCIOJIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKEC, IMOAIIHUITHUKHU, HCIIOJIBb30BAHUC 3aKOHA COXpPAaHCHHA HUMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET W Jpyrue), JBHUraTelib BHYTPEHHErO CropaHusi, mapoBas TypOWHA, OBITOBOW
XOJIOAWJIbHUK, KOHAUIHOHEP, TCXHOJIOTMHU IMOJTYUCHUSA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCIIC
HAaHOMATEPUAJIOB, W  HAHOTEXHOJIOTMH,  DJIEKTPOCTATUYECKass  3alluTa,  3a3€MJICHHC
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NOpPUHTEp, DJICKTPOHArpEBaTeNbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIIACC

Paznen 4. DnexkTpoauHamuka

Tema 3. Macnummoe nosne. IneKmpomMacHUMHAL UHOYKUUSA

ITocTossHHBIe MarHuThl. B3ammogelicTBHE MOCTOSHHBIX MarHUTOB. MarmuTHoe mMoJe.
Bexrop marautHOM MHAYKUIKK. [IpyUHIMD Cynieprno3uMy MarHUTHBIX 1ojiel. JImHuM MarHuTHOM
nHayKuy. KapTuaa mnuHui MarHuTHOM MHAYKIIMH TIOJISI IOCTOSTHHBIX MAarHUTOB.

MarauTtHoE ToJie TPOBOJHUKA ¢ ToKOM. KapTwHa NMMHMI WHIYKIIMM MAarHUTHOTO TIOJIS
JUTMHHOTO TIPSIMOTO TPOBOJHHKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaeiicTBre MPOBOIHUKOB CTOKOM.

Cuna Amnepa, €€ MOIy/b 1 HallpaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBieHue. JIBKeHHE 3apsHKeHHOW YacTULbl B
OJIHOPOJTHOM MarHuTHOM TmoJsie. PaboTa cumsr Jlopenna.

SIBrieHMEe DJIEKTpOMAarHUTHOM WHAYKIWU. [lOTOK BeKkTOpa MarHMTHOW HWHIYKIIHH.
DJIEKTPOABMKYIIAS CUJIA MHIYKIIMH. 3aKOH JIEKTPOMAarHUTHOM UHAYKIIMK Dapajes.

BuxpeBoe snexkrpuueckoe moJie. DJIEKTPOJBIKYINAs CHJIa WHIYKIMU B TPOBOJHUKE,
JBHOKYIIEMCS TOCTYNATENbHO B OJTHOPOJIHOM MarHUTHOM MOJIE.

[IpaBuino Jlenua.

NHayKTUBHOCTG. SIBIEHHE CAMOMHIYKIIUK. DIESKTPOABMKYIIAs CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIs KAaTYIIKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHMThI, 3JIEKTPOABUTATENb, YCKOPUTEIIN JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOIO IIy4Ka MarHUTHBIM 1oJ1eM.JIuHumn

WHIYKIIMM MarHuTHOTO TOJISL.

B3aumoeiictBre AByX NpOBOAHUKOB ¢ TOKOM.CHiia

Awmnepa.

[erictBue cunbl JIopeHia Ha HOHBI AIEKTPOIUTA. SABICHUE

3JIEKTPOMAarHUTHOM MHYKIIVH.

[IpaBuito Jlenna.

3aBUCUMOCTD AJIEKTPOABMIKYILEH CUIIBI UHAYKIIUU OT CKOPOCTH U3MEHEHUSMarHUTHOTO
ITOTOKA.

SIBrieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomsi

N3yuenne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne 1eiCTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.MccnenoBanue siBieHus

3IIEKTPOMAarHUTHON MHIYKIIMH.

Pa3nen 5. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHummusle KoJa1edanus

KonebatenpHast cucrema. CBoOOmHBIE MeXaHW4YecKue Kojebanws. [apMoHWYecKue
koneOanus. Ilepuon, wacrota, ammiuTyga W ¢aza kojebaHuid. [IpyKXUHHBIH MasTHHK.
MareMaTuuecknuii MasTHUK. YpaBHEHUE TapMOHHUYECKHX KojeOanwil. IIpeBpamenne sHeprum
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJIeOaHUS B HJACATLHOM
KoJjeOaTeNbHOM KOHType. AHANOTHS MEXAYy MEXaHHUYEeCKUMU U 3JIEKTPOMarHUTHBIMU
kosiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHHM B HUJICATHHOM KOJIeOATEITHHOM
KOHTYpe.

[IpencraBienue o 3aryxarouux KojlebaHusx. BeIHyk/IeHHbIe MeXaHUYECKHE KoJeOaHusl.
Pe3onanc. BeiHyxIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHNUS.

[Tepemennbiii Tok. CHMHYCOMAQIBHBIN NMEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U JACHUCTBYIOIIEE 3HAUEHUE CHUIIBI TOKA U HAIIPSDKECHUS.

Tpanchopmarop. [IpousBonacTBo, mepenada U MOTPEOICHUE SIEKTPUUYECKOM SHEPTUU.
DKOJIOTUYECKHE PUCKH TpU TPOU3BOJCTBE dNEKTpodHepruu. KymbTypa HMCHOIB30BaHUs
AIIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HHU.

Texuuueckre ycTpoiicTBA M NPAKTHUECKOE TMPUMEHEHHE: JIEKTPUUYECKUIl 3BOHOK,
reHepaTop MePEMEHHOT0 TOKa, JIMHUU JJIEKTpoIepeiad.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjebaTenbHON CUCTeMBI (TPY>KUHHBIH Wi
MaTeMaTHYeCKU MasTHHK).



Habmonenue 3aTyxaromux kKoyiebanuii. MccnenoBanue

CBOWCTB BBIHYXICHHBIX KoJeOanuii. Habmonenue

pe3oHaHca.

CBOOOTHBIC 3TIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMmel  (3aBUCMMOCTH  CHJIBI  TOKAa M HANPSOKEHUS OT BPEMEHH)  JUIs
AJIEKTPOMArHUTHBIX KOJIEOAaHUH.

Pe3onanc npu mocnegoBaTeNIbHOM COCIUHEHUH PE3UCTOPA, KATYIIKU WHAYKTHUBHOCTH H
KOHJIEHCATOpAa.

Mogenb TUHUY IEKTPOTIEpeIadun.

Yuenuueckuii sxcnepumenm, n1abopamopHuvle pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOAHUH T'py3a Ha HUTH OT JUTMHBI HUTU U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMHM U3 TIOCIEIOBATEIHHO COCTUHEHHBIX
KOHJIGHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpomMazHunHsle 60JIHbL

MexaHu4eckue BOJIHBI, YCIOBHS pactipoctpanenus. [lepuon. CkopocTh pacmpocTpaHSHUS
u qnuHa BodHBL [lomepeunsle u mpojosibHbIE BOMHBL WHTepdepenuus u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DONeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS W3Iy4EHHUS SJEKTPOMArHUTHBIX BOJIH. B3anMuas
opueHTanmsi BekTopoB E, B, V B anekTpomarauTHO# BosiHE. CBOMCTBA dJIEKTPOMArHUTHBIX
BOJIH: OTpa)kK€HUE, TMperoMieHue, moJspusauus, audpakuus, uHTepdepeHus. CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[kana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3IeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[lpuHUMOBI  panguoCBsA3uM U TeleBHIeHUs. Paauosnoxanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAIOIIeH Cpe/ibl.

Texnuueckue ycTpoiicTBa M IPAKTHUECKOE MPUMEHEHHE: MY3bIKAIbHbIE MHCTPYMEHTHI,
yIIbTPa3BYKOBasl TMAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauolpuEMHIK, TEIEBU30D,
anTeHHa, tenedon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHHE NOMIEPEUHBIX U MPOI0JIbHBIX BoJH. Konebmtomeecs Teno

KaK HCTOYHHK 3BYKa.

Habmronenue orpaxkeHus U npeIoMIIeHUsT MeXaHu4eckuX BosiH. Habmonenue

uHTepepeHuu 1 TUGPaKIII MEXaHUYECKIX BOJIH.3BYKOBOM PE30HAHC.

Habmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMITUTYAONW WYaCTOTOU
KoJIeOaHUH.



HccnemoBanue  CBOWCTB — JNMEKTPOMArHUTHBIX — BOJIH:  OTPAKCHHE, IPEIIOMIICHUE,
MOJISIpU3ALUsL, TUPPAKIHSI, HHTEPHEPEHIIUS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonnHeliHOE pacpocTpaHeHHE CBETa B OJHOPOAHOM cpere.
JIyu cBera. ToueuyHbI UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OoTpaxeHHUs cBera. [locTpoeHne u300pakeHUN B IJIOCKOM
3epKajie.

[Ipenomiienne cBeta. 3aKOHBI TPEJOMJICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTellb
npenomieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbBI yroyl MOJIHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cseta. CnoxHblIi coctas 6enoro ceera. L{Ber.

Cobuparonme U pacceuBaronue JuH3bl. ToHkasg snH3a. DOKYCHOE pACCTOSHHUE U
ONTHUYECKas Cuiia TOHKOHU JInH3bIL. [locTpoeHune n3odpaxeHuii B coOMparommX U pacCeuBarOIINX
nuH3ax. Gopmyna TOHKOM JIMH3BL. Y BEIIMYEHUE, JaBAEMOE JIMH301.

[Ipenensl nPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. WaTepdepenums cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOACHUS MAaKCHMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(]a3HBIX
KOTE€PEHTHBIX NICTOUYHUKOB.

Hudpakuuss ceera. JudpakuumonHas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB TIPH MaICHUA MOHOXPOMATHIECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoWCTBa M MpaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAONTHKA, TU(PAKIIMOHHAS pelIETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMmonuHeniHOE pacrpoCTpaHeHHue, OTPAKEHHE U MPEIOMIICHUE CBETA.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHee oTpaxeHnue. Mozens cBeToBoja.MccnenoBanue

CBOMCTB M300pakKCHUH B JIMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue natepdepeHIium crera.

Ha6nronenue nudpakiuu cBera.

Habmronenue nucnepcun cera. [lomyuenue

CIEKTpa C MOMOUIBIO PU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIbIO AU pakiMoHHOM peméTku. Habnronenue

MOJISIPU3ALUU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi



N3mepenne nokaszaresns npeaomieHus crekia. Mccmenopanue
CBOWCTB n300pakeHuii B mnH3ax.Habmrogenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI ClIeNNAILHOI TEOPUH OTHOCUTEIHHOCTH
['panuubpl NpUMEHUMOCTH KJIACCMYECKOW MexaHukHu. [locTymaTel crienuanbHOM TEOpUH
OTHOCUTEIILHOCTH: HMHBApPUAHTHOCTb MOJYJII CKOPOCTHM CBE€Ta B BakyyMe, MIPUHLMI
OTHOCHUTEIBHOCTH DHUHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHN M COKpPAILEHNE JUTUHBI.
DHEprusi U UMIYJIbC PENITUBUCTCKON YaCTHIIBI.
CBs13b MacChlI € YJHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIBL. DHEPIrHs MTOKOSI.

Paznen 7. KBantoBasi puzuka

Tema 1. Dnemenmol K6anmoeoil ONMuUKU

®ortonbl. Popmyna Ilnanka cBa3u dHEPrur POTOHA C €r0 YACTOTOW. DHEPIUS U UMITYIIbC
dboToHa.

OtkpeiTne u wuccneaoBanue Goroddpdexkra. Ombitet A. I. CromeroBa. 3aKkoHBI
dboTtorddekra. YpaBuenue DitnmreitHa nis potodrddexra. «Kpacnas rpanuna» dpotodddekra.

JaBnenune ceera. OmeiTel I1. H. JleGenena.

XnMudeckoe JEUCTBHE CBETA.

TexHuueckue yCTpOMCTBa | MPAKTHYECKOE TMPUMEHEHUE: ($hoTO2IEMEHT,
¢dboTonaTUNK, cCONHEUHAas O6aTapesi, CBETOIUO/.

Jlemoncmpayuu

®doTor(PexT Ha yCTaHOBKE C TUHKOBOM TTACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETo (GoTodddexra.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -yactuil. Ilnanerapnas
mozens aroma. [loctynarel bopa. M3nydyenue u nornomienre pOTOHOB MpHU MEpexoie aToma ¢
OJIHOTO YypPOBHSI SHEpruu Ha apyroil. Buawl crnekrpoB. ChnekTp ypoBHEH SHEpruu aroma
BOJIOPO/IA.

BousHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJHOBOM Tyain3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3ITy4eHHE.

Texnuyeckre yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIEKTPAIbHBIA aHalu3
(ciekTpockom), Ja3ep, KBAaHTOBbII KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJHBI J1a3epa.

Habmroienne nuHeYaThIX CIIEKTPOB u3mydeHus. JIazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Halnronenue nuHevaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKAa3bIBAIOIINE  CIOKHOCTH  CTPOCHUS  sJIpa. OTkpbITHE
pamnoaktuBHOCTH. OTBITEI Pe3epdopaa mo onpeneneHnio cocTaBa paJuoaKTHBHOTO U3TYICHHUS.
CpoiicTBa anbda-, Oera-, raMMa-u3aydeHUs. BiusHue pauoaKTHBHOCTH Ha JKUBBIE OPraHU3MEI.

OtkpsiTHE TpoTOHA U HeWTpoHA. HykinoHHas monens spa ['eiizen6epra— BaHeHKo.
3apsina sapa. MaccoBoe umucio siapa. M3otomnsl.

Anbba-pacniaz. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacman. ['amma- usnmydenue. 3aKoH
PaaMOAaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SlnepHbie cuibl. JlepekT macchl siapa. SnepHbie

peakuuu. JlelleHne U CUHTE3 s1Iep.

SAnepusiii  peaktop. TepmosiaepHbiii cunTe3. [IpoOrembl W NEPCHEKTUBHI  SAEPHOM
SHEPreTUKU. DKOJOTUUYECKHUE aCIEKThI SAEPHOM SHEPTETHKY.

OneMeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA.

Meto1b1 HAOMIOAEHUS U PETUCTPALIUH dJIEMEHTapHBIX yacTull. OyHaaMeHTaIbHbIe

B3auMoieiicTBus. EAMHCTBO Qpu3nyeckoil kKapTHHBI Mupa. TexHHuuecKkue ycTpoiicTBa U

IIPaKTUYECKOE MIPUMEHEHHE: JO3UMETpP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHas bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIMX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTBI aCTPOHOMHMHU U ACTPOPU3UKHU
Oransl pa3BuTus actpoHoMud. [IpukinagHoe 1 MUPOBO33pEeHUYECKOE 3HAYCHUEACTPOHOMUHU.
Bun 3Bé3anoro Heba. Co3Besnus, SpKue 3BE3/Ibl, IUIAHETHI, UX BUJIUMOE IBUKCHHE.
ConneuHnas cucrema.
Connue. Conneuynass akTuBHOCTb. Mctounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTePUCTHKHU. JluarpaMma «CIEKTpajbHBIA KIACC — CBETUMOCTBY». 3BE3JIBI

IJIaBHOM IIOCIENOBATEIBLHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTB» I 3BE3J] TJIABHOMU
IIOCICAOBATCIIBHOCTH. BHYTpeHHee CTPOCHHC



3B&3/1. COBpEeMEHHbIE MPEICTABICHUS O MPOUCXOXKACHUH U 3BoJonnK CoJIHIIA U 3BE3M. DTarbl
JKU3HU 3BE3].

Mnieunsiii [1yTe — Hama [Nanaktuka. [lonoxenue u apmwkenue Comnna Bl anaktuke. Turmbl
rajakTuk. Paguoranaktuku U kBasapbl. YEpHBIE OBIPHI B SAPAX FATAKTUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06na. Pazberanue rajakTuk.
Teopusa bonpmioro B3peiBa. PenukroBoe n3nydeHue.

Macmirabnast  ctpykrypa  Bceenennoil.  Meraranaktuka.

Hepewénneie npoGieMbl acCTpOHOMUM.

Yuenuueckue nabniooenus

Habntoienust HEeBOOPYKEHHBIM TIJ1a30M C HMCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUI OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nosymapus 1 sipkue 3BE3/1bl.

Ha6nronenus B Teneckon Jlynsl, muianer, Mieunoro Ilytu.

O06o0maroniee noBTOpeHne

Ponp ¢u3uku U acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHOW U
THYECKON cdepax [eATeNbHOCTH 4YeJOBeKa, poJib M MeCTO (U3UKU U AacCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOM KapTHHE MHUpa, poJib (QU3NYecCKO Teopuu B (QOPMHUPOBAHUU
MpesicTaBiIeHUH 0 (PU3HUecKoil KapTHHE MUpa, MECTO (U3UYECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHHUI 0 IpUpoIe.

MexnpeaMeTHble CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHS B 11 kimacce ocymiecTBIseTCsl ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OWOJIOTHM, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBSI3aHHbIE C H3yYCHHMEM METOJOB HAy4YHOTO IO3HAHUA:
SIBJICHUE, HaydHbId (akT, rumoTe3a, (Qu3nWyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIOIeHUE,
HKCIEPUMEHT, MOJEIUPOBAHHE, MOJIEb, U3MEPEHNUE.

Mamemamuxa: peuieHne CUCTEMbl YpaBHEHMH, TPUTOHOMETpUYECKHE (DYHKIMM: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI U MX
IIPOEKLUH Ha OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
MIPU3HAKU 1101001 TPEYTrOJIbHUKOB, OIIPEAeSICHHIE IIOAAN INIOCKUX GUryp u o0bEMa Tel.

Buonoeus: snexrpuueckue SBICHHUS B KUBOM IPHUPOJE, KoyieOaTelbHbIE IBMKEHHUS B
KHUBOH IIPUPOJE, ONTHYECKHE SIBIECHUS B XMBOM HpUpOJE, NEHCTBHE paauallud Ha >KHUBbIE
OpraHu3MBl.

Xumusi: CTPOEHME aTOMOB W MOJEKYN, KpHCTaNIM4ecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIETKH, CIEKTPaJIbHBINA aHAIU3.



T'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GOTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNUE 3EMIICTPSICCHHN.

Texnonozusn: TMHUM DIIEKTPOIIEPENay, T€HEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb,
WHAYKIIMOHHAS Te4b, pajap, pPaJuonpuéMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsi ONTHKA, COJTHEUHas Oarapest.



IIVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOI'PAMMBI Imo
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «@du3nka» Ha YpOBHE CpEAHEro oOIiero oopa3oBaHUs
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIICYUTH  JOCTIIKEHHE  CICAYIOIIMX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U ITPEAMCTHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHEIE pe3ylbTaThl OCBOEHMS yueOHOro npeamera «DH3HKa» JOJKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCsl PYKOBOJACTBOBAThLCSA C(POPMUPOBAHHOM BHYTpEHHEH
HO3MIMEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHMEHTAlMH, MO3MTHBHBIX BHYTPEHHUX
yOEXKIEHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LEHHOCTAM POCCHHCKOrO  OOIIECTBa,
paclIupeHHe KU3HEHHOTO OIbITA U OMbITA JEATENLHOCTH B IIPOLECCE PEalU3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENBHOM IEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpasxaanckoro BocnuTaHus:

c()OPMHPOBAHHOCTB IPAKIAHCKON MO3HIMI 00yJaIONIErocs Kak akTHBHOTO U
OTBETCTBEHHOI'O YJI€Ha POCCHIACKOro 0OIIECTBA;

HpHHATHE TPaAULIUOHHBIX 00IIeYeTI0BeYeCcKuX I'YMaHHCTUYECKHX u
JIEMOKPATHYECKHX LIEHHOCTEI1;

rOTOBHOCTH BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEPECcax IPakIaHCKOTOOOIIECTBa,
y4acTBOBATH B CAMOYIIPABJICHUH B 00Pa30BaTeILHON OPraHU3aliy;

yMEHHE B3aUMOIEHCTBOBATH C COLMATLHBIMA HHCTUTYTAMHU B COOTBETCTBHHU CHX
(QYHKLIUAMH U Ha3HAYCHUEM;

rOTOBHOCTb K 'yMaHMTAPHOM M BOJIOHTEPCKOM JeATEIbHOCTH;

2) MATPUOTHIECCKOI0 BOCIUTAHUA:

chOopMUPOBAHHOCTh poccuiickoi rpaXKIaHCKOM UJCHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOIICHHE K roCyapCTBEHHbIM CUMBOJIaM,  JIOCTHKEHUSIM

pOCCHIICKMX YYEHBIX B 001acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIHTAHUS:

c)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MOBEIECHUS; CIOCOOHOCTD

OLICHMBATh CUTYAIUIO U NPUHUMATh OCO3HAHHBIC PEIEHHUS,
OPUEHTUPYSCh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JIeSITENLHOCTH YUEHOTO;

OCO3HaHHeE JMYHOTO BKJIa/[a B IOCTPOEHHE YCTOWUMBOTO OY1yIero;

4) 3cTeTH4YecKoro BOCIHHTAHMUS:

3CTETMYECKOE OTHOIIEHUE K MUPY, BKIIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO
dusmueckoii Hayke;



5) TpynoBoro BocnuTanus:

WHTEpPEC K pa3u4yHbiM chepamM TpoPEeCCHOHATBHON IEATENIBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW ¥ TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei
npodeccru U peaan30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B oOmacTu (pU3uKy Ha
MPOTSKEHUU BCEU KU3HH;

6) 2K0JI0rHYEcKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTH 9KOJIOTMYECKOM KyJIbTYpbl, = OCO3HaHHME  IJI00AIBLHOIO
Xapakrepa 3KOJOTHYECKUX ITPo0OiieM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JICHCTBUI B OKPYKAIOLIEH CpEJIe HA OCHOBE3HAHUS
LeJeN YCTOMYNBOTO Pa3BUTHS YEJIOBEYECTBA;

paciiupeHHe  OmbITa  JIeATEIbHOCTU HKOJIOTMYECKOM HaIpPaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 110 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS PU3NUECKON HAYKHU;

OCO3HaHHE IIEHHOCTH HAay4yHOU NIeATENIbHOCTH, TOTOBHOCTh B IIPOIECCE M3YUEHUs (DU3UKU
OCYILIECTBIISATh MPOEKTHYIO U MCCIEA0BATEIbCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B FPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTesIbHBbIE YHUBEPCAJIbHbIE y4eOHble AelicTBUsibazoBble
JIOTHYeCKHUe 1eHCTBHS:
CaMOCTOSITEJILHO dbopMynupoBaTh u aKTyaJIu3UpOBaTh npobiemy,
paccMmarpuBath €€ BCECTOPOHHE;
OTIPEIeNIATh LENU NeATENbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UXIOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U TOPOTHBOPEUHS B paccMaTpUBaeMbIX
(buznyecKux SBICHUSIX;
paspabaTeiBaTh IJIaH pelieHus: mpoOsiaeMbl ¢ Y4ETOM aHallu3a UMEIOIIUXCS
MaTepHUaIbHBIX U HEMaTEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOBLIEIISM,
OIICHUBATh PUCKU MOCIEACTBUM AeATEIbHOCTH;
KOOPJIUHUPOBATH U BBINIOJIHATH paboTty B YCIOBUSX peasibHOrO,
BHUPTYAIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBILUICHNUE MPU PEUICHUH )KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBarenbcKkue 1eiicTBUA:
BIIJIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUYEBBIMHU MOHATUSAMU U METOAaAMU(PU3NIECKON

HayKH;



BJIAJIETh HABBIKAMH Y4eOHO-HMCCIIEOBATEIbCKON M MPOEKTHOW AEATEIBHOCTH B OOJIACTH
¢u3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IOUCKY METO/IOB PEIICHUS 3a/1a4
($U3NIECKOTO COMepKAHUS, TPUMEHEHUIO PA3IMYHBIXMETOI0B TIO3HAHUS;

BJIAJECTh BUJAMM JESITEIBbHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUS, €ro MHTEpIpETaluy,
npeoOpa3oBaHMI0O W NPUMEHEHHIO B PA3MYHBIX YYEOHBIX CHTYalMsiX, B TOM YHCJIE MpH
CO3JaHUU Y4EOHBIX IPOEKTOB B 00J1aCTH (PU3HKHY;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3a/ady, BBIIBUraTh
runore3y €€ pelleHus, HaXOJWUThb apryMEHTbl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHMIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEIICHUS 3aJauyd pe3yJbTaTbhl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/ladyll B OOpa30BaTEIbHOU NEATEITHHOCTH, B
TOM YHCJIE€ IPU U3YYE€HUU (PU3UKU;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATD HpHO6p€TéHHBII>i OIIBIT,

YMEThb IIEPCHOCUTL 3HAHUA T10 (1)1/131/11(6 B IMTPAKTUYCCKYIO O6J'I&CTB)KI/I3HCI[C$[T€J'IBHOCTI/I;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIacTeil; BBIIBUraTh HOBbIE

nacu, npeajiaratb OpUrnHaJIbHbBIC ITOAXOAbI U PCIICHUA,CTABUTD HpO6J'IeMI)I H 3a1a4u,

JOITYCKAIOIIUE aJTbTCPHATHBHBIE PEIICHHUS.

PadoTa c unpopmaumeii:

BJIAJICTb HaBBIKAMU TOJTYUCHUS I/IH(i)OpMaHI/II/I (1)I/I3I/I'-IGCKOFO COACPIKAHUA M3 MCTOYHHKOB
pPa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATH TIOWCK, aHAJIW3, CHUCTEMATH3AIMI0 W
MHTEPIpETAIHNIO HHOOPMAIMK PA3IMIHBIX BUIOB U (POPM IIpECTaBICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITHH;

WCTIONb30BaTh CPEICTBA HWH(POPMANMOHHBIX W KOMMYHUKAIIHOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OPTaHU3AIlMOHHBIX 3a7ad C COOJIOJICHHEM
TpeOOBaHMUN 3PTOHOMHUKH, TEXHUKH 0€30TIaCHOCTH, TUTUEHBI, PECypcoCOepeKeHHsI, TPABOBBIX U
ATHYECKHX HOPM, HOPM MH(POPMAIMOHHOW 0€3011acCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOrO COJEpXKaHHWS B padMn4yHbIX (opmaTax ¢ yu€ToM
HazHavyeHUsT WHGOpMAIMM W  IEJICBOM  ayAWTOPWUH, BBIOMpass ONTHMaJbHYIO (opMy
MPEJCTABICHHUS M BU3YaJU3aIHH.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe 1eliCTBHS:
OCYILIECTBIIATH OOIIEeHNE Ha ypoKaX (PU3UKH U BO BHE-YPOUHOU JESATEIBHOCTH;



pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYaIllUi U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOIMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACUCTBUH C y4ETOM OOIIMX MHTEPECOB H
BO3MOXHOCTEHN KaX/I0TO 4JieHa KOJIEKTHBA,

MPUHUMATh LI COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBaTb U KOOPAMHUPOBATh
JNEUCTBUSA MO €€ IOCTWKEHHIO: COCTaBJIITh IUIAH JEHWCTBUM, PAcHpedcsisiTh pOJd C Y4ETOM
MHEHHI Y4aCTHUKOB, 00CY)KJaTh PE3yabTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJI0T'0 YYaCTHHKA KOMaHIbl B OOIIMHA pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE NMPOEKTHI, OLEHUBATh WJEH C MO3UIMHU HOBM3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAECHHWE B PA3IMYHbIX CHUTyalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe  yHHUBepCaJbHble  y4eOHbIe J1efiCTBUSA
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIIATH IMO3HABATENBHYIO JEATEIHHOCTh B 00JacTH (PU3UKH U
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYyTUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIPHO COCTABJISATh TUIAH PEIICHHS PAacUETHBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI TPAKTHUYECKOM paboThl € yd4€TOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW Y MPEANOYTECHUI;
JaBaTh OIICHKY HOBBIM CUTYAaLIUsM;
paciiupsTh paMKd Y4eOHOTO IpeJAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JeNnaTh
OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ceOst
OTBETCTBEHHOCTh 3a pEIIeHHE; OICHUBATh
MPUOOPETEHHBI OTIBIT;
crocoOcTBOBaTh (OPMUPOBAHMIO U TPOSIBICHUIO SPYIUIUH B objactu  (U3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYpPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTUBHI B JIESTEIBHOCTh, OIICHUBATDH
COOTBETCTBUE PE3YJILTATOB IENISIM;
BIIJIETh HABBIKAMU MO3HABATEIHHOU peIeKCuu KaKk OCO3HAHUSI COBEPIIAEMBIX JCHCTBUN
Y MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTaTOB HOCHOBAHUIA;



UCIIOJIb30BaTh MPUEMBI PEPIEKCHH sl OLICHKH CHUTYallud, BHIOOpA BEpPHOTOPEIICHHS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHUS 110 UXCHUKEHUIO;
MPUHAMATh ~ MOTHUBBI U apryMEHThl  JIpyrUX I[pUd aHAJIU3€  PE3yJbTaTOB
NESITENIbHOCTH;
MIPUHUMATD ce0sl, HOHUMasi CBOM HEAOCTATKU U JOCTOUHCTBA;
MPUHUMATh  MOTHUBBI U apryMEHThl  JIPyrUX TpU aHAIW3€  pPe3yJIbTaTOB
NeSITENIbHOCTH;
MIPU3HABaTh CBOE IPAaBO U IIPABO APYrUX Ha OLIMOKH.
B mponecce gocTMKEHMSI TUYHOCTHBIX PE3yJbTaTOB OCBOEHMSI  MPOrpaMMbl 10 (hr3HKe
JUIsl  YPOBHS  CpeAHEro oOmero oOpa3oBaHHs Yy OOy4alOUIMXCS  COBEPIICHCTBYETCS
SMOIMOHAIBHBIN UHTEIJIEKT, MpenoaraiomuiicopMupoOBaHHOCTb:
CaMOCO3HaHMs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh NOHMMATh CBOE AMOLIMOHAILHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHOU c(hephl, ObITh YBEPEHHBIM B ce0e;
caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTpOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEAECHUE, CIOCOOHOCTh aJalTHUPOBATHCS K 3MOIMOHATIbHBIM
W3MEHEHUSM U TIPOSIBJISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTpEHHEl MOTHBAIMM, BKIIIOYAIONIEH CTpEMJIEHHE K JOCTHIKEHHUIO LIEJTH U YCIEeXy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHUE JAEHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTE;
SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIILHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BHICTpAaUBaTh OTHOIICHMS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, TPOSBISATH UHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATBI

K xoniy oOydyenuss B 10 kiaacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH y OOYUAIONINUXCST YMEHUM:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3UKU B (POPMUPOBAHHU COBPEMEHHOM
HAayYHOUM KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJIOTUH, B MPAKTHUYECKON
JeSITeNIbHOCTH JIIOJIEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS M3Y4YCHHBIX (U3MUECKUX MOJeJeil: MaTepuaabHas
TOYKa, MHEepUUaibHas cUCTeMa OTCYETa, aOCOJOTHO TBEPAOE TENO, HJCANbHBINA ra3, MOJAEIH
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;



pacmo3HaBaTh (U3MYECKUE SBJICHHS (MPOILECChI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISPHO-KUHETUUECKON TEOpUM CTPOEHMsI BEIIECTBA M BJIEKTPOIUHAMHUKU!
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBU)KEHUE, CBOOOJHOE IHaJeHUE Tel,
JIBUKCHHE 110 OKPYXHOCTH, WHEpPIHUs, B3aumMojcicTBue Ten, auddy3us, OpOyHOBCKOE
JBUKEHHE, CTPOEHUE JKUIKOCTEW W TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tes IMpHU HarpeBaHUU
(oxJyax/1IeHuu), TEIJI0BOE PaBHOBECHE, MCIIAPEHNE, KOHACHCAIMs, IJIaBJIEHNE, KpUCTAJIIU3alus,
KUIIEHHE, BIAXXKHOCTb BO3/yXa, IOBBILICHHE JABJICHUS ra3a IpPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBfA3b MEXJy IapaMeTpaMu COCTOSIHUS Ta3a B H30Ipoleccax, 3JEKTpU3alus Tell,
B3aUMOJICICTBUE 3apsAI0B;

OTHCBHIBATh MEXaHUYECKOE JBIKCHHE, WCIOJB3Ys (PU3MUYECKHe BEMYMHBI: KOOpPAMHATA,
MyTh, MEpPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuja, UMIYJIbC Tela, KHHETHYecKas
SHeprus, MOTEHLMaJbHAs SHEPrusi, MexaHuyeckas paboTa, MeXaHHYecKass MOIIHOCTb; IpHU
ONMHMCAHWU TMPaBWJIBHO TPAKTOBATh (PU3MUECKUM CMBICI MCIOJNb3YEMbIX BEJIUYMH, HUX
0003Ha4YeHUsI U €AMHMLIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY
C IpYrUMH BETMYHUHAMU;

OTHCHIBATh H3YYEHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIUIOBBIE SIBIICHUS, HCHOJb3Ys
¢busznueckue BENWYMHBI: JIaBJICHHE Tra3za, TEeMIeparypa, CpenHsAs KUHeTHYecKas OJHEprus
Xa0TUYECKOTO JIBIKEHUSI MOJIEKYN, CpeIHEKBaJpaTHYHas CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI SHeprusi, pabota rasza, ko3(GpQUIMEHT MOJE3HOro JEHCTBUS TEIMJIOBOTO
JIBUTATENS; IPU OMMCAHUM NPAaBUIBLHO TPAKTOBATh (PU3NYECKUI CMBICT UCOIb3YEMbIX BEIMYHH,
uX 0003HaueHUs W €IUHUIBL, HAaXOIUTh (QOPMYINbI, CBS3BIBAIOLIUE JAaHHYIO (QHU3NYECKYIO
BEJIMYMHY C IPYTUMH BEJITUUYUHAM;

OTHCHIBATh M3yYEHHBIE 3JIEKTPUUECKHE CBOMICTBA BEUIECTBA U AIIEKTPUYECKHUE SIBICHUS
(mpo1iecchl), UCTONB3YSl (PU3NYECKUE BEIUYUHBI: AIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOE IMOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMaNl, Pa3HOCTh IOTEHIMAJIOB; IPU ONUCAHUHM MPABHIBHO
TPakToBaTh (DUBUYECKUN CMBICT HCIHOJB3YEMbIX BEJIWYUH, MX O0O0O3HAUEHUS W EIUHMUIIbI;
yKa3bIBaTh (GOPMYJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUMHY C APYTUMHU BEIMYNHAMY;

aHAJIM3UPOBATh (HU3MUYECKUE MPOLECChl U SIBICHUS, UCHOJIb3yd (PHU3NYECKHE 3aKOHBI U
NPUHIMUIIBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3axkonsr HeroTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpaHEHUS UMIYJIbCa, MPUHIMII CYNEPHO3UIIUN CHUJI, IIPUHITHUIT
paBHOMpPABUS UHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHbI, CBS3b CpeIHEH KUHETHYECKOW HHEPruH TEeIJIOBOTO JBMKECHHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypol, MepBblil 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOT0 3apsija, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO



(GOopMYyIHPOBKY 3aKOHA, €ro MaTeMaTHMYeCKOe BBIPAKEHHE W YCIOBHUS (IpaHUIbI, 00JacTi)
PUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3nuyath ycJIOBHs UX O€30MIaCHOTO MCIIOJIb30BAaHHS B MTOBCEIHEBHON KU3HU;

BBITIOJTHATh JKCIIEPHUMEHTHI TI0 HCCIENOBAaHUIO (U3NYECKUX SBICHHA W TPOLIECCOB C
UCTIOJb30BAHMEM  TPSIMBIX M KOCBEHHBIX HM3MEpeHWil, npu d5ToM (HOpMYIHPOBATH
npobiemMy/3agady M TUIOTe3y Yy4eOHOTO OSKCIEPHMEHTa, CcOoOMpaTh yCTAHOBKY W3
MPEUI0KEHHOTO 000pyIOBaHMUs, IPOBOIUTH OTIBIT U (JOPMYIIMPOBATEH BBIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEPEHHsS (PU3MUYECKUX BEIMYHH, TNPH ITOM
BBIOMPATh ONTUMAIBHBIA CHOCOO HM3MEPEHHs] W WCIOJIb30BAaTh HM3BECTHBIE METOJBI OIICHKU
ITOTPEITHOCTEN U3MEPEHN;

WCCIIEZIOBAaTh 3aBHUCHMOCTH MEXIY (PHU3MUECKUMHU BEIMYMHAMH C  HCIIOJB30BaHHEM
NOpSIMBIX W3MEPEHWH, TpPU OTOM KOHCTPYHPOBATH YCTAaHOBKY, (DPUKCHPOBATh pe3yNbTaThI
MOJTy4eHHOH 3aBUCHUMOCTH (PM3NYECKUX BEITMYMH B BUAE TaOIHIl U TpaduKOB, AETIaTh BHIBOJIBI
10 pe3ynbTaTaM HCCIIEIOBAHNUS;

coOmoark npaBwiia O€30IIaCHOTO TpyAa IpH IMPOBEICHUU HCCIENIOBAaHUNA B paMKax
y4eOHOTO JKCIIEpUMEHTa, Yy4eOHO-HCCIIIOBATENILCKOW W TPOEKTHOM JEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPONUCTB U JIabOpaTOPHOTO 000pyI0BAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKON MOJENBI0, HCIOJIB3Ys
(bu3nveckre 3aKOHBl ¥ MIPUHIIMITEL, HA OCHOBE aHAIM3a YCIOBHS 33Ja4d BHIOMpATh (HU3HUECKYIO
MOJIeNb, BBICNATH (pU3WYeckre BEIHMYUHBI W (OPMYIBI, HEOOXOMUMBIE sl €€ pelieHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOT'O 3HAaUY€HUs (PU3UUECKON BEINYMHBI,

pelaTh KaueCTBEHHbIE 3aJlaud: BBICTPAWBATh JIOTMUECKH HENPOTHUBOPEUUBYIO LEHNOYKY
paccyKJeHUI ¢ ONOPOH Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pU3NYECKUE SBICHHUS;

UCIOJIb30BaTh npu peleHnu y4eOHBIX 3aja4 COBpPEMEHHbIE
MH(GOPMALMOHHbIE TEXHOJIOTUH Ul TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUUN
IPEJCTaBICHUs Y4eOHON M Hay4HO-NOMYJIAPHON MH(OPMAIMY, TOTYY€HHONH H3pa3IMYHbIX
HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIYy4aeMy0 HH(OPMAIUIO;IIPUBOIUTH IPUMEPbI
BKJIa/1a POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BsICHEHUE
IPOLIECCOB OKpYXKaloIllero MHpa, B pa3BUTHE

TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHYECKUE 3HAHUS 10 (U3UKE B IOBCEJAHEBHOW IKM3HM JUId
oOecrieyeHns 0€30MACHOCTH IpU OOpallleHUH ¢ NpUOOpaMU U TEXHUUYECKUMHU



YCTPOMCTBaMH, ISl COXPAHEHHUS 3/I0POBbSl  COONIOICHUS HOPM SKOJIOTHUYECKOTO TOBEACHUS B
OKpYKarOLIEH Cpee;

paboTath B TpyNIE C BBHINOIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,IIIaHUPOBATh PaboTy
IPYyNIBl, PpalMOHAIBHO pAcHpeAessaTh OOS3aHHOCTH H  IUIAHUPOBATh  JIESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJleKBaTHO OLICHMBATh BKIJIAJl Ka)JOrO W3 YYaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaeMON IPOOIIEMBI.

K konmy obyuenust B 11 kJjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
oTpakaTh c(OPMHUPOBAHHOCTH y O0yUArOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HA NpPUMEpaxX posib U MecTo (pu3uku B (POPMUPOBAHHH COBPEMEHHOU
HAay4YHOW KApTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJOIMH, B IPAKTUYECKOMN
NeSITENIbHOCTH JItOJIEH, LIETOCTHOCTh U €JMHCTBO(PU3NUECKON KapTUHBI MUDA;

YUUTHIBATh TpaHULBl TPUMEHEHUS W3YyYEHHbIX (U3MUECKUX MOJENeH: TOYEeUHBIN
AIIEKTPUYECKUI 3apsiA, JIyd CBeTa, TOYEYHbIM HCTOYHUK CBETa, sJEpHas MOJENb aroma,
HYKJIOHHAsi MOJI€Ib @TOMHOTO $iipa MpU pelieHuH (U3NUeCcKrX 3a1ay;

pacro3HaBaTh (U3UYECKUE SBJICHUS (TPOIECChI) U OOBSICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKHI U KBAaHTOBOM (PU3MKU: 3JEKTpUUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE JIeHCTBUS TOKa, B3aUMOJIEUCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAs
WHIYKLWS, JACWCTBME MAarHUTHOTO TMOJS Ha NPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsf,
AIIEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHENHOE PAaCcIpOCTPAaHEHHUE CBETa, OTPAXKEHHE,
npenomiieHne, UHTepdepeHius, Iudpakuus ¢ TOJISpU3alus CBeTa, IUCIEPCUs CBETa,
doTornexkrpuueckuit 3¢pdext (PpotorddexT), cBeToBOE AaBiIeHHE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/1a, €CTECTBEHHAS! U UICKYCCTBEHHAsl paIuOAKTUBHOCTb;

OTHCHIBATh M3yYEHHBIE CBOMCTBa BEILIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOJMMOCTb PA3IMYHBIX CpPel) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIUYMHBL: JJIEKTPUYECKHUI 3apsi, Ccuila TOKa, OJIIEKTPUUYECKOE
HaIpsDKEHUE, AMEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MTOTEHIUAJIOB, SJIEKTPOABUKYIIAs CHJIA,
paboTa ToKa, MHIYKIMS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KATYILIKH, SHEPrus SJCKTPUYECKOT0 M MArHUTHOIO IMOJIeH, MEepuojJ M YacToTa KoJieOaHWil B
KoJie0aTeIbHOM KOHTYpE, 3aps]l M CHJIa TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMATrHUTHBIX
KojeOaHuil, (OKyCHOE pacCTOSHUE W ONTHUYecKas Cuja JMH3bl, IPU OMHCAHWU MPAaBUIBHO
TPakTOBaTh (U3MUECKUN CMBICI HCIOJBb3YEMBIX BEIWYHH, HX OOO3HAYEHUS W EIUHHIIBI,
yKa3bIBaTh (hOPMYIIbI, CBS3BIBAIOILIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU BETMYHMHAMY,



ONKCBHIBATH M3YYCHHBIE KBAHTOBHIC SIBIICHHS M TPOLECCHI, HCHOJIB3Yys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUsl U
uMnynbe (OTOHA, TMEPUOJ TOJypacmaaa, SHEPrusl CBSI3M ATOMHBIX SJ€p, HPHU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIOJB3YyEeMBIX BEIMYUH, UX OOO3HAUYCHUS H
eIMHUIIBI, YKa3bIBaTh (HOPMYIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIAT 3HAUYCHHE (HU3NIECKON BEITMUNHBL;

aHATM3UPOBATh (PU3MUECKUE TPOLECCH M SIBICHHUS, WCHIONB3YS (U3UYECKUE 3aKOHBI U
OpUHOMIBL:  3akoH Owma, 3aKOHBl IOCJIENOBATEIBHOTO U  MapajUIeIbHOTO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3akOH O3JEKTPOMAarHUTHOM  MHIYKUHMH, 33aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUsI CBETA, 3aKOHBl OTPAXEHMsI CBETA, 3aKOHBI IIPEJIOMIICHUS
cBeTa, ypaBHeHMEe OWHIITeHHa ani1 QoTodddexra, 3aKOH COXpaHEHHs] DHEPrHH, 3aKOH
COXPAaHEHHS MWMITYJIbCa, 3aKOH COXpPAaHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHS
MaccoBOr0 YHMCIa, MOCTyIaThl bopa, 3akOH paauOaKTHBHOIO pachaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAXKEHUE W YCIOBUS (TpaHUIIbI,
00nacTi) NPUMEHUMOCTH;

OTIPEIeNIATh HaIpaBJIeHWE BEKTOpa MHAYKIUU MarHUTHOTO IOJIA MPOBOJHUKA C TOKOM,
cunbel AMrnepa u cuibl JIopeHiia;

CTPOUTH U OIMUCHIBaTh M300pakeHHE, CO3aBaEMOE IUIOCKUM 3€pKajioM, TOHKOW JIMH30M;
BBITIOJIHATH AKCIEPUMEHTHI 10 UCCIIEeI0BAaHUIO (PU3NYECKUX SBJICHUN U MPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX U KOCBEHHBIX HM3MEpPEeHHiIl: Tmpu 53ToM  (OpMYIHPOBATH
npobseMy/3agady ¥ THUIOTE3y YYeOHOTO OKCIEpHMEHTa, COOMpaTh yCTaHOBKY W3

MPeI0KEHHOT0 000pyI0BaHMsl, MPOBOIUTE OMBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEpEHHs] (PU3NYECKHX BEIHYWH, MPU 3TOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO HM3MEPEHHS U HCIOJIb30BATh W3BECTHBIE METOJbl OIICHKHU
MOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH  (U3MYECKUX BEIUYUH C  HCIOJIb30BAHMEM  MPSMBIX
WU3MEpEHUi: MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJbTAaThl IMOITY4YEHHOM
3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BuUAe TaOiaul W rpaduKoB, JelaTh BBIBOABI IO
pe3ysbTaTaM UCCIIeJOBaHMUS;

coOnrofare mpaBuia Oe30macHOro Tpylda IpHU MPOBEJCHUU HCCIECIOBAaHMM B paMKax
y4eOHOTO0 JKCHEPUMEHTa, Y4eOHO-HCCIEI0BAaTEIbCKOW W MPOEKTHON JeATEIbHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYI0BAHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJIeNblo, HCHOJIb3YyA
(bu3nyecKkue 3aKOHbI ¥ MPUHITUIIBI, HA OCHOBE aHaJIN3a YCIOBUSA 3a/1a4H



BBIOMPATh (PU3NYECKYIO MOJEIb, BRIACTATh (PU3HUYECKHe BETHMUUHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUid €€ pelIeHusl, NMPOBOAMTH PACYETHI U OLIEHUBATh PEAJIBHOCTh IOJYYEHHOTO 3HAYECHMS
(U3HYECKON BETHYNHBL,
pelaTh KaueCTBEHHBIE 3aJlaud: BBICTPAWBATh JIOTHUYECKH HENPOTHBOPEUMBYIO LEMNOYKY
pacCy>KJIEHUM C OMOPON HAa U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKUE SIBJICHUS;
UCII0JIb30BATh npu pelieHuu y4eOHBIX 3a]1a4 COBPEMEHHbIE
MH(POPMALMOHHBIE TEXHOJIOTHH ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMHA
MpeCTaBICHHUS Y4eOHOH M HAyYHO-TIOMYIISIPHOM HH(POPMALINH, TTOJTyYCHHON H3Pa3THIHBIX
WCTOYHHUKOB, KPUTHYECKU aHAJIM3HPOBATH MOTY4aeMy0 HHPOPMALHIO;00bSICHITh  TIPUHIIHIIBI
JNEeUCTBUS ~ MallluH, NpubOpoB u TEXHUYECKUX YCTPOMICTB,
pa3nuyath ycaoBUS UX OE30MaCHOTO MCIOJIBb30BaHUS B IOBCEIHEBHOMN
KHU3HU;
MPHUBOANTH TPUMEPHI BKIIA/Ida POCCHUCKUX W 3apyOeXHBIX yYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXAIOIIEro MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;
UCIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (U3MKE B TOBCEIHEBHOM JKM3HH IS
obecrieueHrs G€30MacHOCTH MpH OOpalleHuu ¢ MpudopaMu M TEXHUYECKUMH YCTpoilcTBamu,
JUI COXpPaHEHMsI 3/I0pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOrO MOBEAEHHUS B OKpY’Karollei
cpene;
paboTaTh B TPYIIE C BBIIOJHEHUEM PA3JIIMYHBIX COIIMAIBHBIX POJIEH,INIAaHUPOBATH paboOTy
TPYNIbI, PAalMOHAIBHO paclpenessTh OOS3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTAaHIAPTHBIX CHUTYallHsX, aJeKBaTHO OIEHHBATh BKJAJ KaXKIOTO W3 YYaCTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMOi MPOOIIEMBIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO yacos JJIeKTPOHHBIE
HaunmeHnoBaHue pa3esioB u (udpoBsie)
Ne ni/mn TEMIIPOrPaMMBbI Beero Konrpoiasbubie | IIpakTuyeckue
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®UBUKA U METO/Ibl HAYYHOI'O TITO3HAHUS
bubmmoreka [IOK
1.1 dusnka u METO, ay4HOTO MTO3HA 2
VISHICE T NMETOART HAYHHOTO HOSHANHA https://m.edsoo.ru/7f41bf
72
HTroro no pazneny 2
Pazgen 2. MEXAHHUKA
bubnmumoreka [IOK
2.1 K 5)
HHeMatita https://m.edsoo.ru/7f41bf
12
bubnuoreka [IOK
2.2 7
Huanuia https://m.edsoo.ru/7f41bf
12
bubmuoreka [IOK
2.3 3 6 1 1
AKOHBI COXPAaHEHUs B MEXaHUKE https://m.edso.ru/7f41bf
12
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmotexa [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf
12
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bubmorexa IIOK

https://m.edsoo.ru/7f41bf
72



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

33 ArperaTHble COCTOSTHUS 5 bubmuoreka LJOK
' BertecTBa. Ma3oBbIC MEPEXOIBI https://m.edsoo.ru/7f41bf
72
Hroro no pazneny 24
Pazgen 4. QJIEKTPOAUHAMUKA
bubmmoreka [IOK
4.1 C) 10
fleKpoctatinia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKkTpudecKuil TOK. TOKH B 12 bubmmoreka LHIOK
' pasIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

KosmmyecTBO 4acos JJIeKTPOHHbIE
Now HanmeHnoBaHue pa3esioB u o . (undposbIe)
¢/ | teMnmporpamMmsI Bcero OHTPOJIbHBIE pakTueckue | P —
padoTsbI padoThI
pecypcbl
Paznen 1. DJIEKTPOJANHAMUKA
MarunuTHO€ 1oJie. DIEeKTPOMarHuTHast bubmuoreka [IOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c9
/c
Hroro no pa3zgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue 1 AIEKTPOMarHUTHHIS 9 1 bubamnorexa [IOK
' KOJICOaHUS https://m.edsoo0.ru/7f41c9
/c
99 MexaHH4eCKHEe U 3JIEKTPOMArHUTHbIC 5 1 bubmamorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c9
7c
bubmuoreka [IOK
2:3 Onrhka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no pazneny 24
Paznen 3. OCHOBBI CHEIIMAJILHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBHI CIIEIIMAITLHOM bubnuoreka [JOK
3.1 4 1
TEOPUHOTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c9
ic
Hroro no pazneny 4

Paznen 4. KBAHTOBASA ®U3UKA



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

41 DJ1IeEMEHTHI KBAHTOBOM OIITUKH

bubnuorexa [JOK

https://m.edsoo.ru/7f41c9
7c

4.2 Crpoenue atoma

bubmuoreka [IOK

https://m.edsoo.ru/7f41c9
7c

4.3 ATOMHOE PO

bubmmoreka [JOK

https://m.edsoo.ru/7f41c9
7c

Hroro no pa3zgeny

15

Paznea 5. QJIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKU

bubmmoreka [JOK
5.1 ) 7
JIEMEHTBI ACTPOHOMHH M acTPOPHU3UKH https:/m.edsoo.ru/7f41c9
7c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE
6.1 O6o06maroriee mOBTOPEHUE 4 BuGmaorexa [IOK
https://m.edsoo.ru/7f41c9
/c
Hroro no pazneny 4
PezepBHOC Bpems 3
OBLIEE KOJIMYECTBO YACOB I10O 68

I[TIPOTPAMME



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