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AHHOTaIUs K 00pa3oBaTe/ibHOM nporpaMmMe «@u3uKa B 3a1a4ax v IKcepuMeHTax» 9 kiace

Touka pocra.

PaGouas mporpamma no gusuke 1ig 9 kiacca OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:
1. ®enepanpubiii 3ak0H oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit @eaepanuuy» (¢ u3M. U J011., BCTyI. B cuiy ¢ 01.09.2020).

2. Ilacmopt HanMoHaNbHOTrO ImpoekTta «OOpa3oBanue» (yTB. mpe3uauymom CoBera mpu
[Ipesunenre PO 1no crpaTernyeckoMy pa3sBUTHIO M HALMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16)

3. TocynmapctBennass mporpamma Poccuiickoii ®enepanuu «Pa3Butne oOpa3oBaHus» (YTB.
[locranoBnenuem IlpaBurenscrBa PD or 26.12.2017 Ne 1642 (pen. or 22.02.2021) «O6
YIBEpXKJACHUM  TOCyJapcTBeHHON  mporpammbl  Poccuiickoit ~ @enmepaunu  «Pa3Butue
o0Opa3oBaHUs.

4. Tlpodeccuonanbubiil crannapt «llemaror (memaroruyeckast A€STEIbHOCTb B JIOIIKOJBHOM,
HayaJbHOM OOIIEeM, OCHOBHOM OOIleM, CpelHeM o0meM o00pa3oBaHWMU), (BOCIHUTATENb,
yuutens)» (pea. ot 16.06.2019) (Ilpuka3 MunucrepcTta Tpyaa U couuanbHoi 3amutel PO or
18 oxTs10pst 2013 1. Ne 544H, c U3MeHEeHUSIMH, BHECEHHBIMU NTPUKa30M MUHHUCTEpCTBA Tpyna U
comzanuthl P® ot 25.12.2014 Ne 11151 m ot 5.08.2016 1. Ne 422H).

5.  Meronuueckue  peKOMEHJAIMM MO  CO3JaHMI0 U (YHKIUOHHUPOBAHMIO B
o011e00pa3oBaTeIbHBIX OpPraHU3alUsAX, PACIOIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJlbIX
ropojax, LIEHTPOB 0Opa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOW HalpaBJIEHHOCTEH
(«Touka pocta») (YTBepxkAeHbl pacnopsbkeHHneM MuHucTepcTBa MpocBelieHus Poccuiickoi
denepanuu ot 12 suBaps 2021 1. Ne P-6)

6. MeTtoanueckue peKOMEHAALUH 110 CO3[JaHUI0 U (PYHKLIMOHUPOBAHUIO JE€TCKUX TEXHOMAPKOB
«KBantopuym» Ha ©0a3e 00mieoOpa3oBaTeNbHbBIX OpraHu3auuid  (yTB. pacnopsbDKEHHEM
MunuctepctBa mpocerienus Poccuiickoit @eneparmn ot 12.01.2021 Ne P-4).

7. Ilporpamma ocHOBHOTO oOmiero ooOpazoBanusa. ®dusmka. 7 - 9 kimaccel (aBTopel: A.B.
[Meppiikun, H.B. ®unonosuu, E.M. I'ytauk). ®@usuka. 7-9 kiaccel: paboune mporpamMmsr /
coct. ®50 E.H. Tuxonosa - 5-e uzn., nepepad.-M.: [lpoda, 2015. — 400c.

O0wem yaebHOTO BpeMeHH: 34 yacoB, 1 yac B Hezelto.

[Iporpamma  ompenensier  coiepXaHWe M CTPYKTypy  y4eOHOro  marepuarna,
MOCJIeIOBATENbHOCTh €r0 M3y4eHHs, MyTH (HOPMUPOBAHHMS CHCTEMBl 3HAHUH, YMEHHHA W
CHocOo00OB JIE€ATEIbHOCTH, PAa3BUTHS, BOCIHUTAHUS M colManu3aunuu ydamuxcs, Ilpenmaraemas
porpaMMa peajgu3yercsi ¢ MOMOIIbI0 ydeOHO-MeToandeckux KomriekToB (YMK). YMK s
KaXJOro Kijlacca BKJIIOYaeT: YUYeOHHK, 33JauyHUK, METOJUYECKHE MaTepuasbl A y4UTelsd,
CaMOCTOSITeNIbHBIE U KOHTPOJIbHBIE padOoThI, TeTpasb s JabopaTopHbIX padot; [lmanupyrorcs
cienyoomue (QopMbl OpraHu3alMd  y4eOHOro Ipoliecca: (pOHTaNbHbIC, KOJJIEKTUBHEIE,
IpymnmoBble; paboTra B Mape, HWHAMBUAyalbHBle. B mpemomaBanum mnpeamera Oynyt



HCIIOJIb30BAThCSI CIICAYIONINE TEXHOIOTHH U METO/IbI: JIMYHOCTHO-OPHEHTHPOBAHHOE O0yYCHHE,
npobiemMHoe oOyueHue; audQepeHIUpPOBaHHOE O0YUCHHE; TEXHOJIOTHMH OOyYeHUS Ha OCHOBE
pEeLICHUS 3a/1a4; METO/Ibl HHIMBUIYAILHOTO O0YUCHHUS;

OcoOeHHOE 3HAYCHHE B MPENOAaBaHUK (PU3MKH UMEET INKOJbHBIN (HU3UUSCKHUN IKCIICPUMEHT,

B KOTOpBI BXOIAT JEMOHCTPALIMOHHBIA SKCIEPUMEHT M CAMOCTOATEIbHBbIE JabOpaTOpHbIE
paboThl yyanuxcs Ha OCHOBE LIU(PPOBOIL T1abopaTopuu.

Heabio uzyuyenusi GusMky B OCHOBHOM IIKOJIE ABJISIETCS:

1) B HampaBJCHHM JHMYHOCTHOTO DPAa3BUTHs - BOCIIMTAHHUE TOTOBHOCTH OOyYarOUIMXCS K
CaMOpPa3BUTUIO U CAaMOOOpPa30BaHMIO HAa OCHOBE MOTHMBALMM K OOYYEHHIO U TO3HAHUIO; -
(opMHpOBaHKE IIEHHOCTH 3710POBOTO U 0€30MacHOro 00pasa >KU3HM, MPABUII HUHANBUAYATIEHOTO
Y KOJUIEKTUBHOTO 0€3011aCHOTO TIOBEACHHUS B UPE3BBIYAMHBIX CUTYALIUSAX, YTPOKAIOIIUX KU3HH U



3I0POBBIO JIIOACH, IIpaBUJ IIOBEICHUs Ha TPAHCIOPTE M HaA J0porax. -BOCIUTaHUE
yOeXIEHHOCTH B BO3MOKHOCTHU TO3HATh MPUPOAY, HEOOXOAMMOCTH Pa3yMHOI'O MCIIOIb30BAHUS
JOCTH)KEHUM HayKd M TEXHOJOTMH JUIsl AajJbHEHIIEro pa3BUTUS YEJIOBEUECKOro OOIIeCTBa; -
pa3sBUTHE YBa)KEHHUsS K TBOPLIAM HAyKH U TEXHMKH; OTHOIIEHUS K (U3UKE KaK K IJIEMEHTY
00111€4eI0BEYECKON KYIbTYPBI;

2) B MeTa MPEIMETHOM HAIpABJICHHMH OCBOCHHE 3HAHHA O MEXaHMYCCKHUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX M KBAaHTOBBIX SIBJICHMSIX; BEIMYMHAX, XapaKTEPU3YIOLIUX OTU SBJICHUS;
3aKOHaX, KOTOPbIM OHH MOAYHHSIIOTCS; METOJaX HAYYHOTO MO3HAHUS IPUPOABI M (POPMHUPOBAHUS
Ha JTOH OCHOBE TMPEACTABICHUH O (Qu3nuecKod KapTHHE MHUPA; OBJAJCHHE YMEHHUSIMHU
POBOJUTh HAONIOJNCHHUS MPHUPOTHBIX SBJICHHM, ONUCHIBATH M 0000IIaTh pE3yJbTATHI
HAOJIOACHNH, HUCHOJB30BATh NPOCTHIE W3MEPUTENbHBIE MPUOOPH A HM3Y4YECHUS (UINIECKUX
SIBJIGHUH; TIPECTABIATh Pe3yabTaThl HAOMIOJCHUI WU U3MEPEHUN B BUAE TaOIuUl, rpa@uKOB U
BBISBJIATH Ha 3TOW OCHOBE SMIIMPUYECKHUE 3aBUCUMOCTH; MPUMEHSTh MOJIYyYEHHbIE 3HAHUSA IS
OOBSICHEHUSI Pa3HOOOpPA3HBIX MPUPOTHBIX SBICHUI UM MPOLECCOB, MPUHIUIOB ACWCTBUA
BOXHEHIINX TEXHUUYECKUX YCTPOMCTB, HJs pelieHus (PU3NYECKUX 3a7ad; pa3BUTHE
[I03HABATENIbHBIX WHTEPECOB, MHTEJUIEKTYAIIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
pemeHust (PU3MYECKHUX 3a/1a4 U BBITIOJTHEHHUS SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUH; CITIOCOOHOCTH
K CaMOCTOATEIBHOMY IPUOOPETEHUIO HOBBIX 3HAHUI 10 (PU3UKE B COOTBETCTBUU C KU3HEHHBIMH
NOoTPeOHOCTSAMU M HMHTEPECaMH; - HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JUISl PEIICHUS
MH(OPMALIMOHHBIX W KOMMYHHUKAlIMOHHBIX Y4eOHBIX 3a/Jad, B TOM YHCJE: BBIYUCIICHUE,
HamucaHue MuceM, COUMHEHU, JOKIaJ0B, pedepaToB, CO3aHKe MPE3ECHTAINHN U Jp.;

3agauu u3yveHusi pU3MKH B OCHOBHOM 1IKOJIe SIBJISIETCS:

@dopMUpOBaHUE Yy UIKOJIBHUKOB OOIEyuYeOHBIX YMEHUH U HAaBBIKOB, YHHBEPCAJIbHBIX
CIOCOOOB JEATENBHOCTH M KJIFOYEBBIX KoMmIleTeHUuH. Ilpuopureramm Ui IIKOJIBHOTO Kypca
(U3MKHM Ha 3Tane OCHOBHOI'O 00Iero o0pa3oBaHus ABISIOTCS (OPMUPOBAHUE METAPEIMETHBIX
KOMIIETEHIIH, B TOM YHUCIIE
Ilo3HaBaTenbHasE AEATENBHOCTD: UCIIOJIB30BAHNE AJIs IO3HAHMSI OKPYKAIOLIETO MUpa Pa3IMYHbIX
€CTECTBEHHOHAYYHBIX METOJOB: Ha0/II0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHHUE;

* (hopMupoOBaHME YMEHUI pa3nuyarh (haKkThl, TUIIOTE3bl, IPUUYHMHBI, CIEJCTBUS, J0KA3aTEIIbCTRA,
3aKOHBI, TEOPUU;

* NpUOOpETEHNE OMbITAa BHIABMXKEHUS THIIOTE3 11 O0BSICHEHUS] U3BECTHBIX (PAKTOB U
9KCIIEPUMEHTAJILHON ITPOBEPKU BBIIBUTAEMBIX TUIIOTES.

HNHdpopMaliMoHHO-KOMMYHHUKATUBHASL JIESITEIbHOCTb:

* BJIaJICHHE MOHOJIOTUYECKON U AUATIOTnYecKoi peubto. CiocoOHOCTh MOHUMATh TOUKY 3PEHUS
co0ecelHMKa U MTPU3HABATh IPaBO HA UHOE MHEHUE;

* HCIOJIb30BaHME IS PELLIEHUS I03HABATEIbHBIX 1 KOMMYHUKATUBHBIX 3a7a4 pPa3InIHbIX
HCTOYHHUKOB MH(DOPMAIUH.

CHHCOK JINTEPaTypPhl € YKa3aHHEM NepevyHsl Y4eOHO-MeTOIHYeCKOTo o0ecneyeH s, CPeCTB
00y4eHHUs M ICKTPOHHBIX 00pa30BaTelbHBIX PECypPCOB.

1. ®usuka. 9 ki1.: yued. s obmeodpaszosat. yupexxaeuuit. / A.B. [1épseimkun, E.M. ['yrHuk M.:
Hpoda, 2019.

2. ®uswka. 8 xi1.: yueo. st obieodpazoar. yupexaenuid. / A.B. [Iépeikun, E.M. I'yrHuk M.
Hpoda, 2019.

3. ®usmka. 7 ki1.: y4e0. aus odieodpaszosar. yupexaenuii. / A.B. [épeimkun, E.M. I'yrauk M.:
Hpoda, 2018.

4. ®dusuka. 9 kiacc: noypoussle miaHsl o yueOHuky A.B. [1éppimkuna, E.M. I'yTHuk / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpan: Yuurens, 2020. — 230 c.



5. ®usuka. 8 kimacc: MoypoyHsle MiaHbl mo yueOHuky A.B. Ilépeimkuna, E.M. I'yTHHK / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. ®u3uka. 7 Kiacc: Moypo4Hble TiaHbl o yueOHuky A.B. Ilépeimkuna, E.M. I'yTHHK / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens, 2018. — 271 c.

7. ®usuka: 3amaunuk: 9 — 11 xi1.: Yuebd. mocobue mns obmeoOpa3osar. yued. 3aBeaeHmit. — M.:
Hpoda, 1996. — 368 c.: ui. — (3anaunuku «/Ipodsi»).

8. ®usuka. Tectel. 7 — 9 xnaccel. Kabapauna O.D., OpnoB B.A. Y4eOH. - meToq mocobue. — 4-¢
u3., crepeorurt. — M.: [Ipoda, 2000. — 96 c.: u.

9. ®wusuueckwii HKCIEPUMEHT B cpeaHel Imkone: Mexanuka. MouekymsipHas ¢uU3HKa.
OnexkrpoauHamuka / [llaxmaes H.M., llunos B.®. — M.: IIpocsemenne, 1989. — 255 c.: mi. —
(b-xa yuutens pusukm).

WutepueT-pecypcsr:

1.bubnuoteka — Bce mo npeamery «Pusnkay. — Pexxum gocrtyna: http://www.proshkolu.ru
2.BuaeoomnbiThl Ha ypokax. — Pesxxum mocryma: http://fizika-class.narod.ru

3.Enunas  komnekumss 1u@poBbIX  00pa3oBaTeNbHBIX  pecypcoB. — Pexxum  jocryma:
http://schoolcollection.edu.ru

4. VIHTEepecHbIe MaTepUalIbl K ypokaM (PU3HUKH [0 TeMaM; TECThI [0 TEMaM; HarJIs,IHbIC TIOCOOMS K
ypokam. — Pesxxum moctyna: http://class-fizika.narod.ru

5. Lludpossie 0OpazoBarenbHbIe pecypchl. — Pesxum noctyma: http://www.openclass.ru

6. DiekTpoHHbIC y4eOHMKM 10 ¢u3uke. — Pexum goctyma:  http://www.fizika.ru
HNupopMannoHHO-KOMMYHHUKATUBHBIC CPE/ICTBA!

1.Otkperitast pusuka 1.1 (CD).

2.Kusast pusuka.

YueOHo-meroauueckuii komruiekt (CD).

3.0t uyra go nazepa 2.0 (CD).

4. bonpmas suiuknoneaus Kupumia u Medoaus (Bce npeamersi) (CD).

5.ButpyanbHbie JaboparopHbie padoTsl o ¢usuke (CD).



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://schoolcollection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

l. Ilnanupyemble pe3yJibTaThl 0CBOCHUSI 00Pa30BaTeIbHON POrPaMMBbI
«®u3uKa B 33/1a4ax u IkcnepumenTax» 9 kinace. Touka Pocra

JIMYHOCTHBIMU pe3yJibTaTaMM 00y4eHus pusnke B 9 Ki1acce sIBISIOTCH:
¢ c)OPMHPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX  TBOPUECKUX CIIOCOOHOCTEH yJaluxcs;
e yOeXIEHHOCTh B BO3MOXXHOCTH TIO3HAHHS TPUPOJBI, B HEOOXOTUMOCTH PAa3yMHOTO HCIIOJIb30BAaHUS JOCTHIKCHUH HAYKH M TEXHOJOTUH IS
JaNbHEMIIEro pa3BUTHS YEJIOBEUECKOro O0IIecTBa, YBaXKEHNUE K TBOpLAM HayKU M TEXHHMKH, OTHOLIEHHE K (pU3MKe KaK 3JIEeMEHTY 00IeueIoBe4ecKoi
KYJIBTYPBI;
® CaMOCTOSITENTFHOCTh B IPUOOPETECHUN HOBBIX 3HAHUN M TIPAKTHYECKUX YMEHUIA,
® TOTOBHOCTH K BBIOOPY )KU3HEHHOT'O ITYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU M BO3MOKHOCTSIMU;
® MOTHUBAIMsI 00pa30BaTEIbHON JIEATENbHOCTH IKOJIBHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO TOAX0/1a;
¢ (opMHpOBaHKE IEHHOCTHBIX OTHOLICHUHN IPYT K IPYTY, YUUTEIIO0, aBTOpaM OTKPBITHIA 1 H300peTeHH, pe3yabTaTaM 00yueHHs.

MeTanpeaMeTHbIMH pe3yJbTaTaMu 00yueHus pusuke B 9 Kiacce siBIASIOTCS:

® OBJIA/ICHUE HABBIKAMH CAMOCTOSITEIIFHOTO TPHOOPETEHUST HOBBIX 3HAHHM, OpPraHNU3allui YIeOHO! AEITETbHOCTH, TOCTAHOBKH IIEJIeH, TUTAHUPOBAHHS,
CaMOKOHTPOJISI U OLIEHKU PE3YJIbTaTOB CBOEH JEATEIbHOCTH, YMEHUSAMU MPEABUIETh BOZMOXKHBIE PE3YJIbTaThl CBOMX JI€HCTBUM;
® [MOHMMAaHHUE PA3INIHNA MEXAY MCXOAHBIMH ()aKTaMH U THIOTE3aMH ISl UX OOBSICHEHWS, TEOPETUISCKUMU MOJETSMH U pPealbHBIMH OOBEKTaMH,
OBJIA/ICHUE YHUBEPCAIBHBIMHA YUYEOHBIMH JICHCTBHSAMHU HA TPUMEpax THIOTe3 sl 0OOBSICHEHUS M3BECTHHIX (DAaKTOB M KCIIEPUMEHTAIHLHON MPOBEPKH
BBIJIBUTAEMBIX TUIIOTE3, pa3pabOTKHU TEOPETUUECKUX MOJETICH MPOIIECCOB UITH SBIICHHIA;
e (opMupoBaHMe yMEHHI BOCHpPHUHUMATbH, NepepadaThIBaTh U MPEABSIBIATH WH(POPMALMIO B CIOBECHOH, OOpa3HOM, CHMBOIMYECKOH (opmax,
aHaM3UpPOBaTh W IepepabaThiBaTh IMOJIYYCHHYI0 HH()OPMAIMI0 B COOTBETCTBUHU C IOCTABJICHHBIMH 33JauyaMH, BBIICISATH OCHOBHOE COJIEp)KaHHE
IIPOYNUTAHHOTO TEKCTAa, HAXOAUTh B HEM OTBETHI Ha [TOCTABJIEHHBIE BONPOCHI U U3J1araTh €ro;
e MpPUOOPETEHHE OIbITa CaMOCTOSTENFHOTO TOWCKA, aHaiM3a U OTOOpa HMH(GOpPMAIMKU C HCIOJB30BAaHHEM pPA3IUYHBIX HCTOYHHUKOB WM HOBBIX



I/IHCI)OpMaI_II/IOHHBIX TEXHOJIOTUH AJIg PCIICHU ITO3HABATCIIbHBIX 3a/1a4,
® pa3BUTHE MOHOJIOTMUYECKOM M JUAIOTMYECKON peyH, YMEHHUS BBIPAXKATh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, TTOHUMATh €ro
TOYKY 3pEHUS], IPU3HABATH MPABO JAPYTOro YEJIOBEKA HA HHOE MHEHHUE;
¢ OCBOCHHUC ITPUECMOB I[CI‘/JICTBI/II;'I B HCCTAHAAPTHLIX CUTyallUAX, OBJIAICHUC 3BPUCTHYCCKUMHA MCTOJaMU PCIICHUA HpO6JIeM;
e (dopMupoBaHue yMEHHH paboTaTh B TPYIIE C BBHINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, MPEACTaBIATh MU OTCTaHBaThb CBOW B3IJISABI U
yOEX/IeHHUsI, BECTH JIUCKYCCHIO.

IIpenmeTHBIMU pe3yjbTaTaMu 00yueHus pusuke B 9 Kiaacce sIBJISIOTC:
e (QopmupoBaHHE MPEACTABICHUNA O 3aKOHOMEPHOW CBSI3M W IO3HABAEMOCTH SIBJICHUH MPHPOIBI, 00 OOBEKTHMBHOCTH HAYYHOTO 3HAHUS;, O
cuctemMooOpa3yromiei poiu (pU3UKK U pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHil; HAYyYHOIO MHUPOBO33PEHUSI KaK pe3yabTaTa
U3yUYEHHsI OCHOB CTPOEHUS MaTepuu M (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;



® 3HAHUS O MPHUPOJIE BAKHEUINX (PU3NYECKUX SBICHHHA OKPYXAIOIIEro MHUpa M NMOHMMaHHE CMbICTAa (PM3UYECKHX 3aKOHOB, PACKPHIBAIOIIUX CBS3b
W3YYECHHBIX SIBJICHUN;

¢ (opMHpOBaHKE MEPBOHAYAIBHBIX MPEACTABICHUN O (pU3MUYECKON CYNIHOCTH SIBICHHM MPHPOJBI (MEXaHHMUECKUX, TETIOBBIX, HJIEKTPOMArHUTHBIX U
KBAHTOBBIX ), BUIaX MaTepuu (BEIIECTBO U I0JIE), ABMKEHUHU KaK CIIOCO0E CYIIECTBOBAHUS MaTEPHUM; YCBOCHHE OCHOBHBIX WJEH MEXaHUKU, aTOMHO-
MOJICKYJISIPHOTO YYECHHSI O CTPOCHHUU BEIIECTBA, JJIEMEHTOB JJICKTPOJAMHAMUKH W KBAHTOBOW (DM3WKU; OBIAJACHHE MOHSITHWHBIM aIlllapaTtoM H
CUMBOJINYECKUM SI3bIKOM (PU3UKU;

® YMEHHUS MOJIb30BATHCS METOJAaMH HAYYHOT'O UCCIIeI0BAHUS SBICHUI MPUPO/Ibl, TPOBOAUTH HAOIIOCHUS, MNIAHUPOBATH U BBIOIHATH YKCIIEPUMEHTHI,
o0OpabaTbIBaTh pE3ylbTaThl M3MEPEHHUH, TNPEACTABIATH pPE3YJIbTaThl HM3MEPEHHH C MOMOIIbI0 Tabmui, rpadukoB u (Gopmysda, OOHapYKHUBATh
3aBUCHUMOCTH MEXIy (PU3NYECKUMHU BEIMYUHAMH, OOBSICHATH IMOJYUYEHHBIE PE3YNbTaThl U JENaTh BBIBOJBI, OIEHUBATh TPAHUIIBl MOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHHUI;

¢ YMCHUA NPUMCHATb TCOPCTUICCKUEC 3HAHUA 110 (bI/IBI/IKe Ha IIPAKTHUKEC, pCIIaTh (1)I/I3I/I‘-IGCKI/I€ 3aaa4d Ha IPUMCHCHHUEC MOJTYUYCHHBIX 3HaHHﬁ;

® YMEHUS U HAaBBIKM NPUMEHSTH MOJTYYCHHBIC 3HAHUS I OOBSICHEHHS IPUHIIMIIOB JACHCTBUS BAXHEUIINX TEXHUYECKUX YCTPOMUCTB, (pabOThI) MaIInH
U MEXaHH3MOB, CPEJICTB MEPEIBIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTHUECKUX MPOLIECCOB, PEUICHHS MPAKTHUYECKUX 3aa4
MIOBCEIHEBHOM KHM3HU, 00eCTIeUeHUsT 0€30ITaCHOCTH CBOCH KHM3HU, PAlMOHAIBLHOTO MPHPOJIOTOIB30BAHUS U OXPaHbl OKPYKAIOMICH CPEIbl; BIIHSHUS
TEXHUYECKUX YCTPOWCTB HA OKPYKAIOLIYIO CPELY;

® OCO3HAaHHE BO3MOXKHBIX MPUYHUH TEXHOTEHHBIX U 9KOJOTHYECKUX KaTacTpod.

® 0CO3HaHHE HEOOXOIMMOCTH MTPUMEHEHHUS TOCTIKEHUH (PU3UKU M TEXHOJIOTHH AJIs palliOHATEHOTO MTPUPOIONIOIB30BAHHUS;

® OBJIaJICHUE OCHOBAMHU OE30MACHOTO MCIOJB30BAaHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX AJIEKTPUYECKUX U MArHUTHBIX IMOJIEH, AIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHHU3HPYIOMINUX H3TYyYSHHH BO M30€KaHME WX BPEIHOTO BO3JEHCTBHUS Ha OKPYXKAIOILIYIO Cpedy U
OpraHU3M YE€JI0BEKa;

¢ (hopmupoBanue yoexxeHNs B 3aKOHOMEPHOM CBSI3U Y MMO3HABAEMOCTH SIBIEHUW MPUPOJIbI, B 00bEKTUBHOCTH HAyYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH
HayKH B Pa3BUTHUU MATEPUAIBLHON U JTyXOBHOU KYJIBTYPbI JIOJIEH;

® pa3BHUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHHS YMEHHH YCTaHaBIMBATh ()AKThI, pa3inyaTh MPUYUHBI U CJIEICTBUSA, CTPOUTH
MOJIETIM U BBIIBUTATh TUIIOTE3bI, OTBICKHBATh U (POPMYITHPOBATH JOKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3, BHIBOJAUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB H
TEOPETUYECKHUX MoJieiel (pu3ndecKkue 3aKOHBI;

® pasBUTUC YMCHHA ILUIAaHUPOBATH B HOBCG}IHeBHOﬁ JKHN3HU CBOH )I@ﬁCTBI/IS[ C TPHUMCHCHUCM IIOJTYYCHHBIX 3HAHWUHA 3aKOHOB MEXaHUKH,
QJICKTPOJUHAMUKU, TCPMOJUHAMUKHU U TCIIJIOBBIX SIBJICHUM C 1 ECIBIO c6epe>1<eHH51 300POBbA;

e (popmupoBaHUE NPEICTABICHUNH O HEPAllMOHAIBHOM HCIOJB30BAaHUU IMPHUPOJIHBIX PECYpPCOB M IHEPIHH, 3arpsA3HEHUU OKPYXKAloIIed cpenbl Kak
CJIEZICTBHE HECOBEPILIECHCTBA MAILIMH U MEXAHU3MOB.

® KOMMYHHUKATUBHBIC YMCHUA: JOKJIAJAbIBATE O PE3YJIbTaTaX CBOCTO UCCICAOBAHMs, YyHaCTBOBATh B JTUCKYCCHUHU, KPATKO M TOYHO OTBE€YATH HA BOIIPOCHI,
UCIIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY U APYTrue HCTOUHUKU HH(DOPMAITUH.



BbinyckHUK Hay4YuTCsi: COOJI0IaTh MpaBuiia 0€30MaCHOCTH U OXpaHbl TpyAa Ipu padoTe ¢ yueOHBIM U JTJAO0OPaTOPHBIM 000PYAO0BaHUEM; IIOHUMATh
CMBICTT OCHOBHBIX (U3WYECKUX TEPMHUHOB: (pu3mueckoe Teno, pusmueckoe siBieHUE, (pu3mdeckas BEIMYWHA, CAMHHIBI H3MEPCHUS, Paclo3HABATh
npo0JIeMbl, KOTOPbIE MOKHO PEUIUTh MHpU MOMOLIM (U3MYECKUX METOJOB; aHAIMW3UPOBATh OTAENbHBIC 3Tallbl MPOBEACHUS HCCICAOBAaHUN U
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OIBITOB; CTABUTH OMBITHI MO UCCIEIOBAHUIO (PU3NUYECKUX SBICHUM WK (U3HUECKUX CBOMCTB Ten Oe3
MCIOJIb30BaHUs MPSIMBIX U3MEPEHHUI; pU 3TOM (POPMYIHPOBATH IpobiieMy/3aauy y4eOHOTr0 IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py/I0BaHus; TPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOIBL.

[Ipumeuanue. Ilpu npoBeneHun ucciaenoBaHus (PU3MUECKUX SBICHUW HU3MEPUTENbHBbIE NPUOOPHI UCIONIB3YIOTCA JIHMIIb KaK JAATYUKU HU3MEPEHHS
(Gu3nYeCKUX BEJIWYUH. 3aIMCH MOKa3aHUM MPSMBIX U3MEPEHUH B 3TOM ciy4yae He TpeOyeTcs HOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUHU Hay4dHOU
UHPOPMALUU; TPOBOJUTH NPSAMbIE W3MEPEHUsT (PU3NYECKUX BEIUYMH: BPEMs, PACCTOSHHUE, Macca Tena, 00beM, CHjla, TeMIepaTrypa, arMoc(epHoe
JIaBJICHHUE, BIAXKHOCTh BO3/yXa, HANpPSHKEHUE, CUJIa TOKA, paAHalMOHHBINA (DOH (C MCIOIB30BAaHUEM JIO3UMETPA); MPHU STOM BHIOMpPATH ONTHUMAJIbHBIH
CI0C00 M3MEpPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTEH H3MEPEHUH.

[Ipumeuanue. Jlro0as yueOHas mporpaMma J0KHa oOecreurBaTh OBJa/leHUE NMPSIMBIMU U3MEPEHUSIMHU BCEX MEPEUNCICHHBIX (PU3MUECKUX BEIUYUH.
IPOBOAMTH HMCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOIb30BAHUEM MPSIMBIX M3MEPEHHI: MPH 3TOM KOHCTPYHMPOBATH YCTAHOBKY,
¢ukcupoBaTh pe3ynbTaThbl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE TaOMUIl W TpaduKoB, AeNaTh BBIBOJBI IO pe3ysbTaTaM
UCCJIEIOBaHMSI; IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH: MPU BBINOJHEHUH U3MEPEHHH COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY,
cienysl NMPEUI0KEHHONM HMHCTPYKLHH, BBIYMCIATH 3HAYEHHE BEIUMYMHBI M aHAIM3UPOBATh IOJYYEHHBIE PE3YJbTAaThl C Y4ETOM 3aJaHHOM TOYHOCTH
U3MEpEHUi; aHAJIM3UPOBaTh CUTYAIIMM MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IMPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SIBICHUI WiIn
3aKOHOMEPHOCTEH M TNPHUMEHATh HMEIOLIMecs 3HaHUS JUIl WX OOBSCHEHWS; MOHUMATh NPUHIMIBI JEHCTBHS MallluH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, YCIOBUS UX 0€30MacHOr0 MCIOJIB30BaHMs B TIOBCEAHEBHOM JKM3HU; UCIIOIB30BATh MPH BBHIOJHEHUN YUEOHBIX 3a/1a4 Hay4HO-TIONYJISIPHYIO
JIUTEpATypy O (PU3HUECKUX SBICHUSAX, CHIPABOUHBIE MaTEpUaIIbI, pecypchl IHTEpHEeT.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTBHCSI: OCO3HABATh [IEHHOCTh HAyYHBIX MCCIIEIOBAHUM, poiib (PU3UKHU B pacCIIUPEHUH MPEACTaBIeHUN 00
OKpY’KarollleM MHUpe U €€ BKJIaJ] B YJIy4llIeHHEe KaueCTBa JKU3HH; UCIIOIb30BaTh MPUEMBI TIOCTPOEHUS (PU3NUECKUX MOJENIEH, MOUCKA U POPMYITUPOBKH
JI0KAa3aTeNbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB Ha OCHOBE SMITMPHUYECKH YCTAHOBIIEHHBIX (DAKTOB; CPaBHUBATH TOUHOCTh U3MEPEHUS
(GU3NUECKUX BEJIMYMH 110 BEIUYMHE UX OTHOCUTENILHOW MOTPEIIHOCTH MIPU MPOBEJCHUHN MPSIMBIX U3MEPEHUN; CaMOCTOSTEIbHO TPOBOIUTH KOCBEHHBIE
U3MEPEHUs] M UCCIE0OBAaHUS (PU3UUYECKUX BEJIHYUH C MCIOJIb30BAHUEM Pa3IMYHBIX CIIOCOOOB M3MEpeHHs (PU3MUECKUX BEIWYHMH, BEIOUPATh CpeiCTBa
U3MEPEHUs] C Y4eTOM HEOOXOAWMOW TOYHOCTH M3MEpPEHMH, OOOCHOBBIBATH BBIOOP cCIOCOOAa W3MEpEHHUs, aJeKBATHOIO IOCTAaBIEHHOW 3ajauye,
IPOBOJUTH OIICHKY IOCTOBEPHOCTH IOIYUYEHHBIX PE3YyIbTaTOB; BOCIPUHUMATH HHPOPMALUIO (PU3NIECKOTO COEPKAaHMS B HAYYHO-TIOMYJISIPHOM



JUTEepaType U CPEICTBAX MaccoBOW MHGOpMalMU, KPUTUYECKH OLIEHUBAThH MOJIYYCHHYIO MH(GOpMAIUIO, aHAM3UPYs €€ COJAepKaHhe U JAaHHbIE 00
UCTOYHUKE MHPOpPMAINH; CO3/]aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI O (U3UUYECKUX SBIICHUSX HA OCHOBE HECKOJIBKHUX MCTOYHUKOB
uH(pOpMaIIiHU, COMTPOBOXK/IATH BBICTYIUICHHE IPE3CHTALUEH, YIUTHIBas OCOOEHHOCTH ayJUTOPHUHU CBEPCTHUKOB.

Mexannuyeckue siBJICHUSA

BbINYCKHUK HAYYMTCSI: paclio3HaBaTb MEXAHMUYECKUE SIBICHUS U OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS
IIPOTEKaHUsl OTUX SBJICHUW: DPABHOMEPHOE M HEPABHOMEPHOE JBWKEHUE, DPABHOMEPHOE M PABHOYCKOPEHHOE IMPSMOJIMHEHHOE JBUKCHUE,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBUKEHMs, CBOOOJHOE MajJieHHe TeJ, PAaBHOMEPHOE JIBUKEHUE IO OKPYXHOCTH, MHEPLMs, B3aUMOJEHCTBUE Tell,
pPEaKTHBHOE JBIDKEHHE, NIepeada JaBICHHUS TBEPABIMH TEJaMH, KHUIKOCTSIMU U ra3aMu, arMoc(epHoe JaBlIeHHUE, IJIAaBaHUE TEJI, PABHOBECHE TBEP/IbIX
TeJI, UMEIOIUX 3aKPEIUIEHHYIO OCh BpallleHHs, KoiebaTeabHoe ABMKEHHE, Pe30HAHC, BOJHOBOE JIBUKEHHE (3BYK); ONMCHIBATH M3YUEHHBIE CBONCTBA
T€1 U MEXaHUYECKHUE SIBICHUS, UCHOJB3YS (PU3MUECKHUE BEIMYMHBL: IyTh, NEPEMELICHUE, CKOPOCTb, YCKOpPEHUE, NepHuoj oOpalleHus, Macca Tena,
IUIOTHOCTh BEILECTBa, CUja (CHja TSKECTH, CHJIa YIPYroCcTH, CWJIa TPEHMs), JaBJIEHUE, MMITYJIbC Tela, KMHETUYecKas SHEeprusi, NOTEHIMaIbHas
DHEPTHUs, MeXaHH4YecKas paboTa, Mmexannueckass MmomHoctb, KI1/I nmpu coBeprieHnu paboThI ¢ UCIONB30BAaHUEM MTPOCTOr0 MEXaHU3Ma, CHJIa TPEHUS,
aMIUTUTY/A, IEPUOJ M YacToTa KojeOaHHii, JJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHUs; IPX ONMCAHUU MPABIWIIBHO TPAKTOBATh (PU3MUECKUIT CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, X 0003HAYEHMSI U €UHUIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO0 BEJIUUHUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYMCIATH 3HAYeHHE (U3NYECKON BENUYMHBI, AaHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHHMUYECKHE SIBICHUS M IPOLECCHl, UCHOIb3Ys
¢u3nyecKkue 3aKOHBI: 3aKOH COXpPAaHEHUS 3HEPIuH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHUUI CYNEpPIO3ULUU CUJl (HAXOXJAECHWE PaBHOAECHCTBYIOLIEH
cuinel), I, IT u III 3akonsl HeroTOHA, 3aKOH cOXpaHEeHUs UMIYNbca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumesna; IpU 3TOM Pa3indaTh CIOBECHYIO
(GopMyIUPOBKY 3aKOHA U €0 MAaTEMaTUYECKOE BBIPAXKEHUE; pa3IN4aTh OCHOBHbIEC MPU3HAKU W3YUYEHHBIX (PU3NYECKUX MOJENIEN: MaTepralibHas TOUKa,
MHepIMalbHas CUCTeMa OTCUeTa; pellaTh 3aJayM, UCMONb3ys (PU3MUECKHE 3aKOHBI (3aKOH COXPAHEHHUsS SHEPrHM, 3aKOH BCEMHUPHOIO TATOTEHHMS,
npuHuun cynepnosunuu cui, I, II u Il 3axonsr HeloToHa, 3aKk0H coXxpaHeHUs! UMITyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) U GopmMyIibl,
CBsI3bIBaOIME (PU3NUECKHUE BETMUUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIIECTBA, CUJIa, JaBJIEHUE, UMITYJIbC Tela, KUHETHYeCKas
SHeprus, MOTEHIMalbHAs JHEpPrus, MexaHuyeckas pabora, mexaHuyeckas MmourHocTh, KIIJI mpocroro MexaHusma, cujaa TPEHHs] CKOJIbXEHHS,
KO3 PUIMEHT TpeHus, aMIUIUTYyJa, NepuoJl U 4acToTa KojleOaHuM, UIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHs): HAa OCHOBE aHAlIM3a YCIOBUS
3a/la4yM 3alliChIBaTh KPaTKOe YCJIOBUE, BBIICTATH (pU3HMUecKe BEIUUMHBI, 3aKOHBI U (OPMYIIbl, HEOOXOIMMBIE /71l €€ PelleHus], IPOBOAUTH PacyeThl U
OLIEHUBATh PEAIbHOCTH MMOJYYCHHOTO 3HaUeHUs (PU3MUECKON BEIIMYHMHBI.

BbINyCKHUK NMOJYYUT BO3MOKHOCTH HAYYHMTBCSI: HCIIONb30BaTh 3HAHUSA O MEXAHMYECKHUX SIBICHUSX B MOBCEIHEBHOH KH3HU JUIsl oOecreueHus
0€30MacHOCTH MpU OOpaleHUH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAaHEHHs 3/10pPOBbSl U COOJIONEHUS HOPM HKOJIOTHUYECKOTO
MOBE/IEHUS B OKpY)Kalollleld cpeae; MPUBOAUTH MPUMEPHI MPAKTUYECKOrO HCIOJB30BaHUSA (M3UYECKUX 3HAHUM O MEXaHWMYECKHX SBICHMSIX M
¢u3nUecKrX 3aKOHaX; MPUMEPbI UCTIOIb30BAHUS BO30OHOBIISIEMBIX HICTOUHUKOB YHEPTUH; SKOJIOTUUYECKUX TOCIEICTBUNA MCCIIEJOBAHUS KOCMHUYECKOT0O
IPOCTPAHCTB; Pa3INyaTh TIPAHUIBl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHMMAaTh BCEOOLIMM XapakTep (yHAAMEHTAIbHBIX 3aKOHOB (3aKOH
COXpaHEHMsI MEXaHWUYECKON 3HEPIuH, 3aKOH COXPAHEHMS MMITYJIbCA, 3aKOH BCEMHPHOIO TITOTEHMsS) U OIPaHUYEHHOCTh HUCIIOJIB30BAHMS YACTHBIX



3aKOHOB (3akoH ['yka, Apxumena u Ap.); HAXOIUTh aJICKBATHYIO MPEAJIOKEHHOM 3a/1aue PU3NIECKYI0 MOIEIh, pa3peniaTh MpooieMy Kak Ha OCHOBE
UMCIOIIUXCA 3HAHUM 110 MEXaHUKE C UCIOJIb30BAHNEM MaTEMaTHUECCKOT0O arrapara, Tak 1 Ipyu H1oMOImu METOA0B OLICHKHU.

DJIEKTPUYeCKHe U MATHUTHBIE SIBJICHUS

BbINYCKHUK HAYYUTCSI: PACIIO3HABATH AJIEKTPOMArHUTHBIC SIBICHUS M OOBSCHITH Ha OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIH YCIIOBHS
IPOTEKAHUS 3TUX SIBJICHUMN: 3JIEKTpU3aLMsl Tell, B3aUMOAEHCTBHE 3apsi/IOB, JIEKTPUUECKHH TOK M €ro JelcTBus (TemIoBoe, XMMUYECKOe, MarHUTHOE),
B3aMMOJIEHCTBHE MarHUTOB, 3JIEKTPOMAarHUTHasi UHIYKIUS, JEHCTBUE MArHUTHOTO IOJIS HA MPOBOJHUK C TOKOM M Ha JBHXKYIIYIOCS 3apsyKEHHYIO
YacTULly, ACUCTBHE 3JIEKTPUYECKOrO IOJS Ha 3apsHKEHHYIO 4YacTUIly, 3JIEKTPOMAarHUTHBIE BOJIHBI, NPSIMOJMHEHMHOE pacIpOCTpPaHEHUE CBETa,
OTPa)KEHUE U IIPEIIOMIICHUE CBETA, TUCIIEPCUS CBETA. COCTABJIATh CXEMBI AIEKTPUUYECKUX LIETIEH C MTOCIIEI0BATEIbHBIM U apAJIEIbHBIM COCIMHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUYECKHX Iienel (MCTOYHMK TOKa, KJIH04, Pe3UCTOp, PEOoCcTaT, JaMIlOuKa, aMIlepMeTp,
BOJIETMETP). HMCIIOJIb30BaTh ONTHYECKHUE CXEMBI ISl MIOCTPOCHUSI M300paKEHUH B IIOCKOM 3€pKajie M COOMPAIOUICH JMH3E. ONMUCHIBAaTh M3yYCHHBIC
CBOWCTBA TeJ U 3JEKTPOMArHUTHBIC SIBICHUS, UCIOJIb3YS (pU3MUECKUE BEIMYMHBI: 3JIEKTPUUECKUI 3apsij, cujia TOKa, 3JEKTPUYECKOe HaIpsKEHUE,
AIIEKTPUUYECKOE CONPOTHUBIICHHE, YAEIHHOE COMPOTHUBICHHE BEIECTBA, PadOTa SJIEKTPUYECKOTO IOJIsl, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHHE H
ONTUYECKasl CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTA CBETa; IPU OIMCAHUU BEPHO TPAKTOBATh (PU3NUYECKUN CMBICIH
UCIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHMSI U €IUHUIIBI U3MEPEHUS; HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOLINE TaHHYIO (DU3MUECKYIO0 BETUUHUHY C JIPYTUMU
BEJIMYMHAMU. aHAJM3UPOBATh CBOICTBA TeJ, HJIEKTPOMArHUTHBIE SBICHUS W MPOLECCHl, UCHONb3ysd (PU3MUYECKHE 3aKOHBI: 3aKOH COXPaHEHUS
ANEKTPUYECKOT0 3apsaa, 3akoH OMma juid ydacTka 1enu, 3akoH JDxoynsJleHna, 3aKkoH NpSMOIMHEWHOTO PAaclpOCTPAaHEHUs! CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH IMPEJIOMJICHHUS CBETA; IPU ITOM pa3InyaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M €r0 MaTeMaTHUECKOE BBIPAXKEHHE. TPUBOAUTH TP UMEPHI
MPAKTUYECKOTO HCIIOJb30BaHNs (PU3NUYECKUX 3HAHUM O AJIEKTPOMArHUTHBIX SBJICHHSX pellaTh 3a/adyM, UCIOJb3ys (u3nueckue 3aKoHbl (3akoH OMma
JUI y4acTKa Lenu, 3akoH Jlxoyns - JIeHna, 3aKoH NpsSMOJIMHEHHOTO pacpOCTPaHEHUs CBETA, 3aKOH OTPa)XXEHUs CBETA, 3aKOH MPEJIOMIICHUS CBETa) U
dopMynbl, CBs3pIBatOIIME (U3MUECKHE BENUYMHBI (CHJIa TOKA, OJJIEKTPUYECKOE HAIpsDKEHHE, DJJIEKTPUUYECKOE CONPOTHBIICHHUE, YIECJIbHOE
COIIPOTHBIIEHUE BEILIECTBA, pPabOTa HSJIEKTPUYECKOrO TOJs, MOIIHOCTh TOKa, (POKYCHOE pACCTOSHUE M ONTHYecKas cujia JIMH3bl, CKOpPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacToTa CBeTa, (OpMyJbl pacuera 3JEKTPUUYECKOrO COMNPOTHUBIEHHUS IPHU IMOCIEAOBATEILHOM U
napajielbHOM COeIMHEHUH NMPOBOJHMKOB): HAa OCHOBE aHaJIM3a YCJIOBHUS 3a/lauM 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIACIATh (PU3NUYECKHE BETUYMHBI,
3aKOHBI M (OPMYJIbl, HEOOXOUMBIE JJIsl €€ PElIeHHs], IPOBOJUTH PACU€Thl U OIIEHUBATh PEAIbHOCTH IMOJTYYEHHOI0 3HaYeHHs (PU3NYECKON BETUUHUHBI.

BbINYCKHUK MOJYYHMT BO3MOKHOCTHh HAYYUTBCS: HCIOJIb30BATH 3HAHUSA 00 DJIEKTPOMATHUTHBIX SIBJICHUSAX B ITOBCETHEBHOM MKH3HH IS
oOecnieyeHrs 0€30MacHOCTH NpU OOpalleHuHd ¢ NpUOOpaMHM U TEXHMUYECKUMHU YCTPOWCTBAMH, U COXPAHEHHS 370POBbSi M COONIOJECHHS HOPM
9KOJIOTMYECKOT0 MOBEACHMSI B OKPYKAIOLIEH cpejie; MPUBOANUTD MPUMEPHI BIUSHUS dJIEKTPOMArHUTHBIX M3JIyY€HUN Ha JKMBBIE OPraHU3MBIL; pa3indyarhb
IPaHULbl PUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMAaTh BCEOOUIMM XapakTep (hyHJaMEHTalIbHBIX 3aKOHOB (3aKOH COXpPaHEHUS AJIEKTPUYECKOIO
3apsi/ia) ¥ OTPaHUYEHHOCTh MCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMa ais ydacTka nenw, 3akoH J[xoynsa-JIeHna u ap.); UCIIOIb30BaTh MPUEMBI
NOCTPOCHUS (PU3MUECKUX MOAEIeH, MOUCKa U (POPMYIUPOBKM [OKA3aTelIbCTB BBIABHHYTBIX THIIOTE3 M TEOPETHUYECKHX BBIBOJOB Ha OCHOBE
HMIIUPUYECKU YCTAHOBJICHHBIX (DAKTOB; HAXOJUTH aJIEKBATHYIO MPEAJIOKEHHOHN 3amaue (PU3MUYECKyl0 MOJENb, pa3pemaTh MpodieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAaHUM 00 3JIEKTPOMAarHUTHBIX SIBJICHUAX C CIIOJIb30BAaHMEM MaTeMaTHUECKOro anmnapara, Tak ¥ IpU IOMOIY METOJIOB OLIEHKH.



KpanToBbI€ sIBJIeHUS

BbInyCKHUK HAY4YMTCSI: Paclo3HABAaTh KBAHTOBBIC SIBIICHUS U OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUN OCHOBHBIC CBOMCTBA WIIM YCIIOBHS
MPOTEKAHUs ITHX SBJICHUW: ©CTECTBEHHAs M HWCKYCCTBEHHAs PaTWOaKTUBHOCTb, O-, - M 7Yy-WU3Jy4CHHs, BOSHUKHOBEHHE JMHEHYATOTO CIICKTpa
U3ITy4eHUs] aTOMA; OINMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, HMCIIOJB3yS (PU3NYECKUE BEIMYMHBI: MAaCCOBOE YHCIIO, 3apsSJA0BOE YHCIO, TEPUO]T
noJrypacnaaa, SHeprus (OTOHOB; P ONMHUCAHWH TMPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOIb3YEMbIX BEIMYHUH, UX 0003HAYCHUSI U €IUHUIIBI
U3MEPEHUS; HAaXOIUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (PH3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, BBIYHCIATH 3HAUYCHHUE (PH3UUEeCKOU
BEJIMUMHBI; aHAIU3UPOBATh KBAHTOBHIE SIBIICHUS, UCIOJB3Yys (PU3MUYECKHE 3aKOHBI U IOCTYJIAThI: 3aKOH COXPAHEHHWS JHEPTUHU, 3aKOH COXPAHEHUS
JIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUsI MAacCOBOTO YHMCJA, 3aKOHOMEPHOCTH HM3JyY€HHUS W TIOTJIONIEHUS CBETa aTOMOM, IPH 3TOM pa3iinyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA W €ro MaTeMaTHYeCKOEe BBIPAKEHHUE; pa3ndyaTh OCHOBHBIE MPHU3HAKU IUIAHETAPHOM MOJEIN aToMa, HYKIOHHOU
MOJICNId aTOMHOTO sI/Ipa; TMPUBOJIUTH IPUMEPHI TMPOSBICHUS B TMPUPOJE U MPAKTHUYECKOTO HCIOJIB30BAHUSA PATUOAKTUBHOCTH, SIEPHBIX U
TEPMOSIACPHBIX PEAKIUH, CIICKTPAIBHOTO aHAJIU3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTBHCSI: HCIIOJIB30BATh MOTYYCHHBIC 3HAHUS B MOBCEIHEBHOW JKU3HH TPU OOpAIICHUU ¢ MPUOOpAMH H
TEXHUYECKUMHU YCTPOMCTBAMHU (CUETUYMK HOHU3HUPYIOIIUX YACTHI], JO3UMETpP), JUIsl COXpPAHEHHUS 3I0POBbs U COOIIOJCHHS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPYXKAIOIIEH Cpefie; COOTHOCUTh SHEPTHIO CBSI3M aTOMHBIX SIZIEp C N€(PEKTOM MaccChl; MPUBOIUTH MPUMEPHI BIUSHUS PaIMOAKTUBHBIX
W3JIyY€HHUI Ha KUBbIE OPraHW3Mbl, TOHUMATh MPUHIUI JEHCTBUS JO3UMETPA U PA3IMYATh YCIOBUS €r0 MCIOJIb30BAaHUSA;, TOHUMATh SKOJOTUYECKHUE
MpoOJeMbl, BO3HUKAIOIINE TMPU HCIOJb30BAHUU ATOMHBIX OJJICKTPOCTAHIUMA, W TYTH PEIICHHs STUX MpoOJeM, MEePCHEKTHUBBI HCIOJb30BaHUS
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

DJIeMEeHTHI aCTPOHOMMH

BbINyCKHUK HAYYUTCS: YKa3bIBaTh Ha3BaHMA MiaHeT CONHEYHOM cHCTEMBI; pa3inyaTh OCHOBHBIE IPU3HAKM CYTOUHOT'O BpAIEHUs 3BE3HOTO Heoa,
neukenus JIynsl, ConHIa U IIaHET OTHOCUTENBHO 3B€3/1; MOHUMATh Pa3andus MEXy FeTMOLEHTPUYECKON U F€OLEHTPUUECKON CHCTEMaMHU MUPa;

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS: YKa3bIBaTh 0OIIMEe CBOMCTBA M OTIMYUS IUIAHET 3€éMHOM I'PYMIIbI M TUIAHET-TUTAHTOB; MaJIbIX TeJ
ConHeyHoil cuctemMbl M OONIBIIMX IUIAHET; MOJB30BAaThCA KapTOW 3BE3AHOr0 Heba MpH HaOMIONEHHUSAX 3BE3THOr0 Heba; paziudyaTh OCHOBHBIE
XapaKTEepUCTHKH 3Be3]l (pa3Mep, IIBET, TeMIlepaTypa) COOTHOCHTH IIBET 3BE3[bl C €€ TEeMIEepaTypoi; pa3iuyaTbh THUIOTE3bl O IMPOUCXOXKICHUU
ConHEYHOU CHCTEMBI.



11.Coaepxanne Tem yueOHoro npeamera «@usnka» Touka Pocra

Ne Ha3Banmne TeMbl KonauvectBo
4acoB

1 3aKOHBI B3aUMOJICHCTBUS U JIBUKECHUS TEJ 13
2 MexaHnnueckue Koie0aHus U BOJIHBL. 3BYK 3
3 ONEKTPOMAarHUTHBIE SABICHUS 8
4 CrpoeHue aToMa ¥ aTOMHOTO si/Ipa 7
5 Crpoenue u 3Bomtonus Beenennoit 3

Bcero 34

|. 3aKkoHBI B3aMMOJEHCTBHSA U IBHKEHHUS TeJL.

MarepuansHast Touka. Tpaekropus. Ckopoctb. Ilepememenne. Cucrema orcuera. OmnpezeneHue KOOpAMHATHI JABMXKYyHIero Tena. ['paduku
3aBUCHUMOCTH KHHEMAaTHMYECKMX BEIMYMH OT BpeMeHH. [IpsMosnHeliHOe paBHOYCKOpPEHHOE ABM)KEHHE. CKOPOCTb PAaBHOYCKOPEHHOI'O IBUIKECHMSL.
Ilepemerienre npu paBHOYCKOPEHHOM JBM>KEeHUH. OnpeeneHre KOOpAUHATBI ABMXKYIIEro Tena. I'paduku 3aBUCUMOCTH KHHEMAaTHUYECKUX BEJTMYUH OT
BpeMeHH. YckopeHue. OTHOCUTEIBHOCTh MEXAHWYECKOro ABMKEHMA. MHepnuanpHas cucrema orcueta. llepswiii 3akoH Hprotona. Bropoil 3akoH
Hrrotona. Tpernit 3akoH Herorona. CBoOonHoe magenne 3akoH BcemupHoro tsarorenus. KpuBonuHelHoe nBHKeHHE [[BIKEHHME MO OKPY)KHOCTH.
UckyccrBennble cnyTHUKM 3emud. Pakersl. MMmynbc. 3akoH coXpaHEHHUs HUMITylbca. PeakThBHOe IBHXKEHHE. J[BHkKeHHE Tena OpOoIIeHHOTrO



BCPTHKAJIbHO BBCPX. I[BI/I)KCHI/IG TCl1a 6p0H_IeHHOFO nmoa yriioM K ropu3oHTy. I[BI/I)KGHI/IG TCJ1a 6pOI_HeHHOFO TOPU30OHTAJIbHO. YCKOpeHI/Ie CBO6OI[HOFO

naJieHus Ha 3eMJiie U IpYrux IUIaHeTax.

®poHTaNbHBIE Ja0opaTopHbIe padoThl. 1.«3yyeHne ABUKEHNS TeJIa NPH AeliCTBHU CHIIBI TPEHUS».
®ponTanbHas gadopaTopHasi padora Ne 2. «A3yueHne IBHKEeHUS] CBA3aHHBIX TeJD).

BupryanbHas nadopaTopHasi padora no teme: «M3yueHune 1BHKeHHS Tesia, OPOLIEHHOIO MO/ YIJIOM K TOPU30HTY) .

Il. Mexanuveckne Kojie0aHUs U BOJHBI. 3BYK.

Mexannueckue konebanus. Ammunryna. [lepuoa, yactora. CBoboansie konebanus. KonebarensHbie cucteMbl. MasTHUK. 3aBUCUMOCTh IIEPUO/A U
YacTOThl HUTSHOTO MasTHHMKAa OT JJUHBI HUTHU. [IpeBpailleHne >HEpruu Mmpu KoiedaTeIbHOM JBHKEHHH. 3aTyxaroluue KojeOaHus. BbIHYyXIeHHBbIE
Kosiebanus. Mexanndeckue BOJHBIL. [limHa BosHbL. [IpomonbHble U monepevnbie BoJHBL. CKOPOCTh pacpoCcTpaHeHUs BOJNHBEL 3BYK. BricoTa u TeMOp
3BykKa. ['pomkocTh 3ByKa/ Pacmpocrpanenme 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. Dxo0. Pe3onanc. ®@ponTanbHas naboparopHas pabdorta.
3.UccnenoBanue 3aBUCUMOCTH MEPHUOJIA U YACTOTHI CBOOOAHBIX KOJICOAHMI MAaTEMAaTHUYECKOTO MasiTHUKA OT €ro JJTMHBI.

JlaboparopHasi padora «3yueHne kojie0aHU HUTAHOT0O MAITHHKA.



I1l. DexTpoMarHuTHbIE SIBJICHUS.

JleiicTBuE MarHUTHOTO TOJSI HA 3JEKTpUUeckue 3apsnabl. ['padudeckoe n300pakeHHe MarHUTHOTO 1ouisd. HampaBieHue TOoka W HampaBJeHUE €ro
MarHuTHoro mnossg. OOHapyKeHHE MAarHUTHOIO IOJS MO €ro ACWCTBUI0 Ha 3eKTpuueckuil Tok. I[IpaBuno seBodl pyku. MarHUTHBIM IOTOK.
DONeKTpOMarHuTHasE HHAYKUMS. SIBlIeHHE 3JIeKTpOMarHuTHOM MHAYKIMH. [lonydeHne nepeMeHHOro 31eKTPUUYECKOr0 TOKA. DJIEKTPOMAarHUTHOE TOJI€.
HeonnopoaHoe u HeoTHOpOoAHOE 1o1e. B3anMOoCBsI3b 3JI€KTPUYECKOT0 M MArHUTHOTO 10JIeH. DJIeKTpOMarHuTHbIE BOJIHBI. CKOPOCTh PACIPOCTPaHEHUs
AIIEKTPOMArHUTHBIX BOJIH. DJEKTPOABHUTaTeNb. OJekTporeHepaTop. CBeT — 3JeKTpoMarHuTHas BoJHA. DpoHTanbHas JaboparopHas paboTa.
4.M3ydeHue siBI€HHs 3JI€KTPOMAarHUTHONU MHTYKIIUH.

Jdemoncrpanus «3MepeHHne XapaKTepUCTHK MlePeMEHHOI0 TOKa».

I V. Ctpoenue aToma ¥ aTOMHOIO siipa

PagnoaktuBHOCTB. Alnb(a-, 6eTTa- u ramma-uznyderne. ONBITHI IO pacceuBaHuIO anb(a-yactull. IlnanerapHas mozens atoMa. ATOMHOE sIpO.
[TpoTOoHHO-HEUTpOHHAsT MOJIENb Aapa. MeTo bl HAOIIOACHUS M perucTpaluy 4actul. PaguoakTUBHBIE MpEeBpalleHUs. DKCIEPUMEHTaIbHbIE METO/IBI.
3apsan sapa. Maccosoe uucio aapa. Snepusie peakuuu. [lenenue n cunres saep. CoxpaHeHue 3apsa U MacCOBOIO 4Hcia MPH SIEPHBIX PEAKLUAX.
OTKpbITHE IPOTOHA U HEUTPOHA. SIIepHbIe CUJIbl. DHEPrHsl CBSA3U YacTUll B sjpe. DHeprus cBssu. [legekt macc. Boiienenne sHepruu npu AeaeHuu U
cuntese saaep. McnonpzoBanue saepHoit sneprun. Jlosumerpus. Snepubiil peaktop. [IpeoOpa3oBanue BHyTpeHHel sHepruu sjaep B 3JIEKTPUUECKYIO
9HEpPruro. ATOMHas SHEPreTHKa. TepMosepHble peakiui. bronornueckoe 1eNCTBUE pagualii.

IIpakTyeckas padora no reme: «CTpoeHne aToMa».
BupryanbHas nadopaTtopHas padora nmo teme: «Tpexn 3apsiaKeHHBIX 4YaCTHID.

V. Ctpoenue u 3Bosonust Beenennou

COCTaB, CTPOCHUC U MPOUCXOKIACHUC Connaeuynoi cucrtembl. bonpmmue tena Comaeunoi cucrembl. Majble Tena COJTHEYHON CHCTEMBI. CTpOCHI/Ie,
N3JTYUYCHUC U 3BOJIFOUA COJ'IH]_[a " 3BC3/I. CTpOCHI/IC U 3BoJIrOIMs BeenenHoil.



I11. KasienaapHo-TeMaTH4ecKoe IUIaHUPOBaHUe 00pa30BaTeIbLHOM NPOrPaMMbIl

«®u3uKa B 3a/1a4ax 4 dkcnepumenTax» 9 kiaacc. Touka Pocra

Ne Tema ypoka Kosnyecrso Jlata
qacoB MPOBECACHUA
Paznen 1. 3AKOHBI MEXAHUKU
1 OCHOBHBIE 3aKOHBI MEXaHUKH. 4.09 4.09.23
2 OTHowEeHnE MyTel, IPOXOAUMBIX TEJIOM 3a IIOCIIEN0BATENbHBIE PABHBIE IPOMEXYTKH BPEMEHH. 11. 11.09.23
3 Pemenue 3anau Ha nmepemenieHue Tesa npu NpsMOJIMHEHHOM PaBHOYCKOPEHHOM JIBYKEHUH 0€3 HaualbHOI 18.09
CKOpOCTH.
4 JIBrKeHue Tena Mpyu AeCTBUU CUIIBI TPEHUS. 25.09
5 Pemenne 3aa4y Ha cuily TpeHUS. 02.10.23
6 ®poHTaNbHAsA JabopaTopHas padora Ne 1. «M3yueHune IBUKeHUS TeJia MPHU AeHCTBUN CHJIbI 09.10
TPEHUs»
7 JIBUKEHUE CBA3AaHHBIX TEJ B BEPTUKAIBHOU IIJIOCKOCTH. 16.10
8 JIBUKEHHE CBA3aHHBIX TEJI B TOPU30HTAIIBHOMN TUIOCKOCTH. 23.10
9 Penienne 3a1a4 Ha IBUYKEHUE CHCTEMBI CBA3aHHBIX TEIL. 13.11




10 [TpakTHueckoe pemeHre 3aaau: «J{BKeHue moJ| IeHCTBUEM HECKOIBKUX CHII: IBH)KEHUE HA TUIOCKOCTH. 20.11
11 ®poHTaabHaA JabopaTopHas padora Ne 2. « A3yueHue ABUKEHUS CBSI3AHHBIX TeJ». 27.11
12 BupryanbHas nadopaTtopHasi pa6ora mo teme: «3yueHue 1BUKeHUsI TeJia, OPOIIEHHOTO MO YIJIOM 04.12
K
TOPHU30HTY».
13 [IpumepsI penieHus 3a1a4 Mo KHHEMATHKE U TMHAMUKE . 11.12
Pa3znen 2. MEXAHUYECKHUE KOJIEBAHUS 1 BOJIHbBI
14 Mexannueckue konebanus. KonebarenbHas cucrema. MatemaTudeckuii MasTHUK. Konebanus 18.12
MaTeMaThuueckoro mMasTHuka. CBoboaHble Kosebanus. CMelleHue 1 aMILTUTYAa KoJeOaHuu.
15 [Tpyxunnbiii MasTHUK. Konebanus npyKUHHOTO MasTHHKA. ['apMoHHUeckue KoebaHusl. 25.12
16 Pemenne 3amay Ha MexaHnyeckue KoieOaHus U BOJIHEL. 08.01.24
17 JlaboparopHasi padora «3yyeHne koJjie0aHUi HUTAHOT0 MAITHHKA». 15.01
Paznen 3. IJIEKTPOMAT'HUTHBIE KOJIEBAHUSA U BOJIHBI
18 Omnbrtel @apajnes. SABieHue dIEKTPOMArHUTHOW UHAYKIIUU. MIHAYKIIMOHHBIN TOK. 22.01
19 MarnuTHbIi OTOK. EnMHMIIA MArHUTHOTO MOTOKA. ['€HepaTop MOCTOSTHHOTO TOKA. 29.01
20 Pemenue 3anad mo reme: « MarHUTHBINA TIOTOKY. 05.02
21 [TepemeHHbI anekTpuueckuii Tok. [leproanueckre n3MeHEHUs CHITbI TOKA U HATIPSKEHUS TIEPEMEHHOTO 12.02
AIIEKTPUYECKOTO TOKA.
22 | Jemoncrpauus «M3MepeHne XapaKkTepHUCTHK MePEMEHHOr0 TOKa» ['paduK 3aBHCUMOCTH CHITBI 19.02
MIEPEeMEHHOTO TOKa OT BpeMeHHU. YacToTa mepeMeHHOro TOKa.
23 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUSHUS CUIIBI TOKA U HAMpsDKEHU *. ['eHepaTop mepeMeHHOTo TOKa. 26.02
Pemenue 3amaq mo reMe: «AMIUTUTYTHOE U JACHCTBYIOICE 3HAUCHHUS CHITBI TOKA M HATIPSDKSHISH)
24 | Pemenue 3a1a4 1o Teme: «QJIEKTPOMArHUTHBIC KOJIeOaHus ¥ BOJHBIY. Pernenue 3a1a4 mo reme 04.03.
ANEKTPOMArHUTHBIE KOJIeOaHusI.
Pasnen 4. Ctpoenne aroma 1 aTOMHOIO s1Ipa
25 | Papuanus v paAMOaKTUBHOCTh. AJb(a-, 0eTTa- U raMMa-u3ny4eHue. 11.03
26 | IlpakTnyeckasi padora no reme: «CTpoeHHe aTOMay. 18.03
27 | OKcrnepuMeHTalbHbIE METO/IbI HAOIIOACHUS U PErHCTPAIK AIEMEHTAaPHbBIX YaCTHIL B SIEPHOM (pusuKe. 01.04
BupryanbHas nadopaTtopHasi pa6ora nmo teme: «Tpekn 3apsizKeHHBIX YaCTHID.
28 | Pemrenue 3a1a4 o reme: «dHeprus cBs3u. JledekTt macey 08.04
29 | Pemenue 3amau no Teme: « PagnoakTUBHBIE IPEeBpaIICHUS. 15.04
30 | Pemrenue 3ama4 mo Teme: «SlepHbBIC peaKIUm. 22.04
31 | Kakoe Omomornyeckoe JeiCTBHE OKa3bIBACT parallisl Ha OPraHU3M. 29.04
Pasznen 5. Ctpoenue u 3Bosnronus BeesieHHoit 06.05
32 | Cocras, ctpoeHue U nporcxoskacHue COTHEYHON CHCTEMBI. 13.05
33 | Crpoenue, uznydenue u 3ostonus CoyHIIa U 3BE3/. 20.05
34 | Ctpoenue u »Bomtonus BeeneHHOM.
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