MUWHUCTEPCTBO MPOCBEIMIEHUS POCCUIICKON ®EJIEPAIINN
MunucrepcTBo 00pa3zoBanusi M Hayku Yedenckoii Pecny0iuku
MyHnununaabHoe yupesxkaenue " lemapramenT oOpa3oBaHus r. Apryn"

MBOY «I'nmua3ust Ne 13 r. Apryna'" um. C. /1. lukanuena"

Paccmotpena YTBEepxKaar0

Ha 3aceJaHuM MeJarOrTMYeCcCKOro COBETa nupektop MBOY «I'mmuazusl3»

ITpotokos Ne 1 K.X.XamuyeBa
ot 25.08.2025r. ot 25.08.2025r.

MognucaHo LMdpoBOK NOAMNMCHIO: XamMLyeBa
Kuca XanvesHa

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, UHH
H0/1=7710568760, OrPH=1047797019830,
STREET="B0/bLUOI 31aTOYCTUHCKWIA Nepeynok, A. 6,
cTpoeHue 1", L=r. Mocksa, C=RU, O=KasHaueiicTBO Poccuu,
CN=®epepasibHOe KasHa4ericTBo

Jata: 23 OkTa6pb 2025 r. 17:12:04

Pabouyasi nporpaMma Kypca BHEYPOUHOI 1eATeJIbHOCTH
«®Du3MKa B 32/1a4aX U IKCIIEPUMEHTAX»

s 9 kiaacca Ha 2025-2026 yqeOnblii roj

IIporpaMmmy cocraBu/Ia YYUTE/Ib
MaTeMaTUKH ¥ ¢pusuku Xajamesa

XoBpa MaromenoBHa

r. ApryH, 2025



AHHOTaIII/Iﬂ K 06p330BaTeJH)H0ﬁ nporpamMmme «Pu3uka B 3a1a4ax u IKCIICPUMEHTAX» 9 kiacc

Touka pocra.

PaGouas mporpamma o usuke 11 9 kiracca OCHOBHOH IIKOJIBI pa3padoTaHa B COOTBETCTBUU:
1. ®enepanphsbiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit deneparum» (¢ u3M. u 1om., BCTyi. B cuiny ¢ 01.09.2020).

2. Tlacmopr HamumonanbHOro mnpoekra «OOpazoBanue» (yTB. mpesuamymom CoBera mpH
[Ipesunente PO mno crpaTernueckoMy pa3BUTUIO M HALIMOHAJIBHBIM IMPOEKTaM, IPOTOKOI 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
YTBEPXKJIEHUM  rocygapcTBeHHOM  mporpammbl  Poccuiickoit ~ ®@enepauuun  «Pa3Butue
o0pa3oBaHUs.

4. Tlpodeccuonanpupiii crangapt «llemaror (memaroruveckasl NESTEIBHOCTh B JIOMIKOJIHLHOM,
HAa4YaJlbHOM O0OIEeM, OCHOBHOM oOImIeM, cpemHeM obOmieM oOpa3oBaHUM), (BOCIUTATEIb,
yuutenb)» (ped. ot 16.06.2019) (Ilpukaz MunucrepcTBa Tpyda U COLUaIbHON 3amuThl PO ot
18 oxTs10ps 2013 1. Ne 544H, c U3MEeHEHUSIMH, BHECEHHBIMU ITPUKa30M MUHHCTEpCTBa TpyJa U
com3anutel P® ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meronuueckue  peKOMEHJAIMM MO  CO3JaHMI0 U (YHKIUOHHUPOBAHMIO B
00111€00pa30BaTENIbHBIX OPraHMU3ALUAX, PACIONOKEHHBIX B CEIbCKOW MECTHOCTM M MAaJIbIX
ropojax, IEHTPOB O0Opa30BaHUS €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKON HaIpaBICHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacnopsokeHMeM MuHHcTepcTBa IpocBelieHus Poccuiickoit
®enepanun ot 12 suBaps 2021 r. Ne P-6)

6. MeTtoamueckue peKOMEHAANNH 110 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO JETCKUX TEXHOIMAPKOB
«KBantopuym» Ha ©0a3e oOuieoOpa3zoBaTelbHbIX OpraHu3auuil (yTB. pacHopsDKEHUEM
MunuctepcrBa npocsenienus: Poccuiickoit @eneparm ot 12.01.2021 Ne P-4).

7. Tlporpamma ocHoBHOro obmero oOpa3oBanus. ®dusuka. 7 - 9 knaccel (aBropbl: A.B.
[Mepopimkun, H.B. ®unonoBuy, E.M. I'yrauk). ®@usnka. 7-9 kiaccel: paboune mporpamMmsl /
coct. ®50 E.H. Tuxonosa - 5-e uzn., nepepad.-M.: [Ipoda, 2015. — 400c.

O06wem yuebHOro Bpemenu: 34 yacos, 1 yac B Hezelto.

[Iporpamma  ompenensieT  coAepXkaHWe W CTPYKTypy  y4eOHOro  Marepuana,
MOCJIEZIOBATELHOCTh €r0 MU3y4eHHUs, MyTH (OPMUPOBAHMS CUCTEMbl 3HAHHWM, yMEHUH H
CHOoCcOOOB JIEATETbHOCTH, PA3BUTHS, BOCIHUTAHUS W COLMANU3aluu ydamuxcs, [Ipemmaraemas
mporpaMma peajnu3yeTcsi ¢ MOMOIbio ydeOHo-MeToanuecknx KomIuiekToB (YMK). YMK mnsa
KKJOro Kiacca BKJIIOYAeT: YUeOHWK, 3aJauyHUK, METOAMYECKHE MaTepuaibl s yYUTelsd,
CaMOCTOSITeNIbHBIE M KOHTPOJIbHBIE pabOThl, TeTpaap i jabopaTopHbIX padot; [Inanupyrorcs
cienyomue (GopMbl OpraHM3alMM  y4eOHOro Tmporecca: (QPOHTAIbHBIC, KOJIEKTUBHBIE;
rpynmnoBble; paboTa B Tape; HWHAMBHIAyalbHble. B mpenonaBanum mnpeamera OyayT
UCIOJIb30BAThCS CIEAYIONINE TEXHOJIOTUU U METOJIbI: JIMYHOCTHO-OPUEHTHPOBAHHOE OOYUEHUE;
npobneMHoe oOyuenue; auddepeHnrnpoBaHHOe O0yUEHUE;, TEXHOJIOTHU OOydYeHHsS Ha OCHOBE
pelIeHus 3a/1a4; METOIbl MHAWBUIyaTbHOTO O0YUCHHS;

Oco0eHHOe 3HaYeHUE B MPENOAaBaHUH (DU3UKU UMEET IIKOIbHBIA (PU3NYECKUI SKCIIEPUMEHT,



B KOTOPBIH BXOIST JEMOHCTPAIIMOHHBIH JKCIIEPUMEHT M CaMOCTOSTEIbHBIC JIa0OpaTOpHBIC
paboTHI yuanuxcs Ha OCHOBE IU(PPOBOH JabOpaTOpHUH.

Heabio uzyuyenusi GusMkn B OCHOBHOM IIKOJIE ABJISIETCS:

1) B HampaBJICHWU JIMYHOCTHOTO PA3BUTHS - BOCIHMTAHHE TOTOBHOCTH OOYYarOIIUXCSA K
CaMOpPAa3BUTHUIO W CaMOOOpPa30BaHMIO HAa OCHOBE MOTHMBALMM K OOYYEHHIO W TIO3HAHUIO; -
(opMHpOBaHKE IIEHHOCTH 3/10pPOBOTO M 0€30macHOro o0pasa >KU3HH, MPABUII UHIUBUAYATEHOTO
Y KOJUIEKTUBHOTO 0€30I1aCHOTO IMOBEICHHS B UPE3BBIUAHHBIX CUTYAIUSIX, YTPOIKAIOIINX KUZHU U



3I0POBBIO JIIOACH, IIpaBUJ IIOBEICHUs Ha TPAHCIOPTE M HaA J0porax. -BOCIUTaHUE
yOeXIEHHOCTH B BO3MOKHOCTH TO3HATh MPUPOAY, HEOOXOAMMOCTH Pa3yMHOI'O HCIOIb30BAHUS
JOCTH)KEHUM HayKd M TEXHOJOTMH JUIsl AajJbHEHIIEro pa3BUTUS YEJIOBEUECKOro OOILEeCTBa; -
pa3sBUTHE YBa)KEHHUsS K TBOPLIAM HAyKH U TEXHMKH; OTHOIIEHUS K (U3UKE KaK K IJIEMEHTY
00111€4eI0BEYECKON KYIbTYPBI;

2) B MeTa MPEIMETHOM HAIpABJICHHM OCBOCHHE 3HAHHA O MEXaHMYCCKHUX, TEIUIOBBIX,
ANEKTPOMAarHUTHBIX M KBAaHTOBBIX SBJICHUSX; BEIMUMHAX, XAPaKTEPU3YIOIIMX AT SIBIICHUS;
3aKOHaX, KOTOPbIM OHH MOAYHHSIIOTCS; METOJaX HAYYHOTO MO3HAHUS IPUPOABI M (POPMHUPOBAHUS
Ha JTOH OCHOBE MPEACTABICHUH O (Qu3NUecKod KapTHHE MHpPa; OBJAJCHHE YMEHHUSIMHU
POBOJUTh HAONIOJNCHHUS MPHUPOTHBIX SBJICHHM, ONUCHIBATH M 0000IIaTh pE3yJbTATHI
HAOIIOACHNH, HMCIOIB30BATh MPOCTHIE W3MEPUTENIbHBIE NMPUOOPHI ISl U3Y4eHUs (U3UUIECKUX
SIBJIGHUH; TIPEJCTABISATh Pe3yabTaThl HAOMIOACHUI UM U3MEPEHUN B Bue TaOiull, rpaduKoB U
BBISBJIATH Ha 3TOW OCHOBE SMIIMPUYECKHUE 3aBUCUMOCTH; MPUMEHSTh MOJIYyYEHHbIE 3HAHUSA IS
OOBSICHEHUSI PA3HOOOPA3HBIX MPUPOIHBIX SBICHHM M MPOLECCOB, MPUHIUIIOB JAEHCTBUS
BOXHEHIINX TEXHUUYECKUX YCTPOMCTB, HJs pelieHus (PU3NYECKUX 3a7ad; pa3BUTHE
MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEW B TMpolecce
pemeHust (PU3MYECKHX 3a/1a4 U BBIIIOJHEHHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0OBAaHU; CITOCOOHOCTH
K CaMOCTOATEIBHOMY IPUOOPETEHUIO HOBBIX 3HAHUI 10 (PU3UKE B COOTBETCTBUU C KU3HEHHBIMH
NOoTPeOHOCTSAMU M HMHTEPECaMH; - HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JUISl PEIICHUS
MH(OOPMALIMOHHBIX W KOMMYHHUKAIlMOHHBIX Y4eOHBIX 3a/lad, B TOM 4YHUCIE: BBIUHCICHHE,
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 OMbITA BHABMXKEHUS THIIOTE3 111 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
00y4eHHUsI M JIEKTPOHHBIX 00Pa30BaTeIbHBIX 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 kiacc: Moypo4Hble Iuansl o yueOHuky A.B. Ilépeiukuna, E.M. I'yTHUK / 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. ®uzuka: 3amgaunuk: 9 — 11 xi1.: Yuebd. mocobue mns odmeoOpa3osar. yued. 3aBeaeHuid. — 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., crepeorutt. — M.: [Ipoda, 2000. — 96 c.: un.

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. DOnekTpoHHBbIC y4eOHMKM 10 ¢u3uke. — Pexum gocryma:  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.ButpyansHbie 1abopaTopHbie paboTsl o pusuke (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
JANIbHEHMIIEro pa3BUTHS YEIOBEUECKOro OOIIEeCTBa, YBaXXEHNUE K TBOpPLIAM HayKU U TEXHHMKH, OTHOLIEHHE K (PU3UKE KaK JIEMEHTY OoOlieuesioBeueCcKon
KYJIbTYPBL;
® 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 CAMOCTOSTEIFHOTO TPHOOPETEHUSI HOBBIX 3HAHHM, OpraHU3alny y4eOHOH NesITeTbHOCTH, TOCTAHOBKH IIEJIeH, TUTAHUPOBAHHS,
CaMOKOHTPOJISI U OLIEHKU PE3yJIbTaTOB CBOEH JEATEIbHOCTH, YMEHUSAMU IPEABUIETh BOZMOXKHBIE PE3YJIbTaThl CBOMX JI€HCTBUH;
® MMOHWMAaHUE PA3INIHNA MEXIY MCXOAHBIMH (PaKTaMH M THIIOTE3aMH JJISI UX OOBSICHEHUS, TEOPETHUECKUMH MOJEISIMU U PEATbHBIMA O0BEKTaMH,
OBJIA/ICHUE YHUBEPCAITBHBIMHA YUYE€OHBIMH JICHCTBHSAMHU Ha TpUMeEpax THIOTe3 sl OOBSICHEHUS M3BECTHHIX (DAaKTOB M KCIIEPUMEHTAIHLHON MPOBEPKH
BBIJIBUTAEMBIX TUIIOTE3, pa3padOTKHU TEOPETUUECKUX MO/IETICH POIIECCOB UM SBJICHUM;

e (opMupoBaHMe yMEHHI BOCHpPHUHUMATbH, NepepadaThIBaTh U MPEABSIBIATH WH(POPMALMIO B CIOBECHOH, OOpa3HOM, CHMBOIMYECKOH (opmax,
aHaTM3UpPOBaTh W IepepabaThiBaTh IMOJYUYCHHYI0 HH()OPMAIMIO B COOTBETCTBUHU C TOCTABICHHBIMH 3aJauyaMH, BBIJICIATH OCHOBHOE COJCpXKaHUE
IPOYNUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha ITOCTABJIEHHBIE BONPOCHI U U3JaraTh €ro;

e MpPUOOPETEHHE OIbITa CaMOCTOSTENFHOTO TOWCKA, aHaiM3a U OTOOpa HMH(GOpPMAIMKU C HCIOJB30BAaHHEM pPA3IUYHBIX HCTOYHHUKOB WM HOBBIX



I/IHCI)OpMaI_II/IOHHBIX TEXHOJIOTHI AJId pCHICHUW A ITO3HABATCIIbHBIX 3a/1a4,

® pa3BUTHE MOHOJOIMYECKOW M JMAIOTMYECKON pedM, YMEHHUs BbIPaXKaTh CBOM MBICIHM M CIIOCOOHOCTH BBICIYIIMBATh COOECEIHHMKA, TOHUMATh €ro
TOYKY 3pEHHS, IPU3HABATE IIPABO APYTOro Y€I0BEKA HA NHOE MHEHHUE,
® OCBOCHHE ITPUEMOB JCWCTBUI B HECTAHIAPTHBIX CUTYAIUSX, OBJIAJICHNE SBPUCTUIECKUMHU METOJaMH PELICHUS ITPO0IIeM;

e (opmupoBaHue ymeHHi pabOTaTh B TPYIIE C BBIIOJHEHHEM PAa3JIMYHBIX COLUAIBHBIX POJICH, MPEACTABISITH M OTCTaMBaTh CBOW B3TJISIbI H
yOEX/IeHHUsI, BECTH JIUCKYCCHIO.

IIpeaMeTHbIMU pe3yJbTaTaMu 00yueHus ¢pusuke B 9 kiacce sABJISIOTCH:
e (QopmupoBaHUE MPEICTABICHUNA O 3aKOHOMEPHOW CBSI3M M TIO3HABAEMOCTH SIBJICHUN TNPHUPOJBI, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHUS; O

cucreMoobpa3ymomeil poiu GU3MKK Ui pa3BUTHUA JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTMH; HAYYHOTO MHPOBO33PEHMS KaK pe3ysbTara
U3yUYEHHsI OCHOB CTPOEHUS MaTepuu M (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;



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

¢ (hopMHpoOBaHKE MEPBOHAYATHHBIX MPEICTABICHUN O (U3UUYECKON CYITHOCTH SIBIICHUN MPHUPOIBI (MEXaHUYECKHX, TETUIOBBIX, JIGKTPOMATHUTHBIX U
KBAHTOBBIX ), BUIaX MaTepuu (BEIIECTBO U I0JIE), ABMKEHUHU KaK CIIOCO0E CYIIECTBOBAHUS MaTEPHUM; YCBOCHHE OCHOBHBIX WJEH MEXaHUKU, aTOMHO-
MOJICKYJISIPHOTO YYE€HHSI O CTPOCHHUHU BEIIECTBA, JJIEMEHTOB JJICKTPOJMHAMHKU WM KBAaHTOBOH (DH3UKHW; OBJIAJCHUE MOHATHWHBIM ammapaToM Hu
CUMBOJINYECKUM SI3bIKOM (PU3UKU;

® YMEHHUS MOJIb30BATHCS METOJAaMH HAYYHOT'O UCCIIeI0BAHUS SBICHUI MPUPO/Ibl, TPOBOAUTH HAOIIOICHUS, MNIAHUPOBATH U BBIOIHATH AKCIIEPUMEHTHI,
o0OpabaTbIBaTh pE3ylbTaThl M3MEPEHHUH, NPEACTABISATH PE3YJIbTaThl HM3MEPEHHH C MOMOIIBI0 Tabnwi, rpadukoB u Gopmyn, oOHapYKHUBATh
3aBUCHUMOCTH MEXIy (PU3NYECKUMHU BEIMYUHAMH, OOBSICHATH IMOJYUYEHHBIE PE3YNbTaThl U JENaTh BBIBOJBI, OIEHUBATh TPAHUIIBl MOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHUI;

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

® YMEHUS U HaBBIKM MPUMEHSTH MOJTYYCHHBIC 3HAHUS U OOBSICHEHHS TIPUHIIMIIOB JACHCTBUS BAXHEUIINX TEXHUYECKUX YCTPOMHCTB, (pabOThI) MaIIMH
U MEXaHH3MOB, CPEJICTB MEPEIBIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX TEXHOJOTUYECKHUX MPOIIECCOB, PEIICHUS MPAKTUYECKUX 3a7a4
MIOBCETHEBHOM KHM3HU, 0OeCTieUeHUs 0€30IaCHOCTH CBOCH KHM3HU, PAlMOHAIBLHOTO MPHPOJIOTOIB30BAHUS U OXPaHBI OKPYKAIOMICH CPEIIbl; BIIHSHHUS
TEXHUYECKUX YCTPOWCTB HA OKPYKAIOLIYIO CPENY;

® OCO3HAaHHE BO3MOXKHBIX MPUYHUH TEXHOTEHHBIX U 9KOJOTHYECKUX KaTacTpod.

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

® OBJIaJICHUE OCHOBAMHU 0E30MACHOTO UCIOJIb30BaHUSI €CTECTBEHHBIX M MCKYCCTBEHHBIX DJIEKTPUUECKUX M MATHUTHBIX MOJEH, SJ€KTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHHU3HPYIOMINUX H3TYyYSHHH BO M30€KaHME WX BPEIHOTO BO3JEHCTBHUS Ha OKPYXKAIOILIYIO Cpedy U
OpraHU3M YE€JI0BEKa;

e (popmupoBanue yOeKIeHNS B 3aKOHOMEPHOM CBSI3U Y MMO3HABAEMOCTH SIBIEHUM MPUPO/IbI, B 00BEKTUBHOCTH HAYYHOT'O 3HAHUS, B BEICOKOU IIEHHOCTH
HayKH B Pa3BUTHUU MATEPUAIBLHON U JTyXOBHOU KYJIBTYPbI JIOJIEH;

® pa3BHUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHPOBAHHS YMEHHI yCTaHaBIMBATh (DAKThI, pa3iuyaTh MPUUYUHBI U CIEICTBUS, CTPOUTH
MOJIETIM U BBIABUTATH TUIIOTE3bI, OTBICKMBATh U (POPMYIHPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3, BBIBOAUTH U3 IKCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETUYECKHUX MoJieiel (pu3ndecKkue 3aKOHBI;

® pasBUTUC YMCHHA ILUIAaHUPOBATH B HOBCG}IHeBHOﬁ JKH3HU CBOHU JIGP'ICTBPISI C TNPUMCHCHHEM IOJYUYCHHBIX 3HAaHUHA 3aKOHOB MEXaHUKH,
QJICKTPOJUHAMUKU, TCPMOJUHAMUKHU U TCIIJIOBBIX SIBJICHUM C 1 ECIBIO c6epe>1<eHH51 300POBbA;

¢ (popmupoBaHUE NPEICTABICHUN O HEPAIMOHAIBHOM HCIOJB30BAaHUU MPHUPOJIHBIX PECYpPCOB M IHEPIHH, 3arpsA3HEHUU OKPYXKalolled cpeibl 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: COOJI0OIaTh MpaBuiia 0€30MaCHOCTH U OXpaHbl TpyJa Ipu padoTre ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BaHHEM; ITOHUMATh
CMBICTT OCHOBHBIX (DU3WYECKUX TEPMHUHOB: (pu3mueckoe Teno, pusmueckoe siBieHUe, (pu3mdeckas BEIMYWHA, CAMHHIBI U3MEPEHUS; Paclio3HABAThH
npo0JIeMbl, KOTOPbIE MOKHO PEUIUTh MHpU MOMOLIM (U3HMUECKUX METOJOB; AHAIM3UPOBATH OTHENbHBIC ATAlbl MPOBEICHHUS HCCIEIOBAHUNA H
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OIBITOB; CTABUTH OMBITHI MO UCCIEIOBAHUIO (PU3NUYECKUX SBJICHUM WM (U3MUECKUX CBOMCTB Ten Oe3
MCIOJIb30BaHUs MPSIMBIX U3MEPEHHUI; pU 3TOM (POPMYIUPOBAThH MpodiieMy/3aauy yueOHOro SKCIIEpUMEHTA; COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py/I0BaHus; TPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOIBL.

[Mpumeuanue. [Ipu mpoBeaeHuM wucciaenOBaHUS (UINUESCKUX SBICHUA W3MEPUTENBHBIE TMPUOOPHI HMCIOJB3YIOTCA JIMINb KaK JATYMKH W3MEPEHU S
(Gu3nYeCKUX BEJIWYUH. 3aIMCH MOKa3aHUM MPSMBIX U3MEPEHUH B 3TOM ciy4yae He TpeOyeTcs HOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUHU Hay4dHOU
UH(POPMALIMU; TPOBOJUTH NPSIMbIC M3MEPEHUs (U3NYECKUX BEIUYMH: BpPEMs, pacCTOSHHE, Macca Tella, o0beM, Chia, Temreparypa, arMmochepHoe
JIaBJICHHUE, BIAXKHOCTh BO3/yXa, HANpPSHKEHUE, CUJIa TOKA, paAHalMOHHBINA (DOH (C MCIOIB30BAaHUEM JIO3UMETPA); MPHU STOM BHIOMpPATH ONTHUMAJIbHBIH
CI0c0o0 M3MEpPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKU NOTPELIHOCTEN U3MEPEHUH.

[Ipumeuanue. Jlro0as yuebHas mporpaMma J0DKHA 00ecreurBaTh OBJIAJCHUE MPSIMBIMU U3MEPEHUSIMHU BCEX MEPEUUCICHHBIX (PU3NYECKUX BEIHYMH.
IPOBOAMTH HMCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOIb30BAaHUEM MPSIMBIX W3MEPEHHI: MPU 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
¢ukcupoBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUAE Ta0bnull W TpaduKOB, JejaTh BBIBOABI MO pe3yjibTaTaMm
UCCJIEIOBaHMSI; IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH: MPU BBINOJHEHUH U3MEPEHHH COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY,
cienysl NMPEeUI0KEHHON HMHCTPYKLHWH, BBIYUCIIATH 3HAYCHHE BEIMYMHBI M AHAIM3UPOBATH IOJIYYEHHBIE PE3YJIBTATHl C YYETOM 3aJaHHOM TOYHOCTHU
U3MEpEHUi; aHAJIM3UPOBaTh CUTYAIIMM MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IMPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SIBICHUI WiIn
3aKOHOMEPHOCTEH M TNPHUMEHATh MMEIOLIMecs 3HaHUS JUId UX OOBSCHEHMS; MOHMMAaTh NMPHUHLMUIBI JEHCTBHS MAalIWH, NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB, YCIOBUS UX 0€30MacHOr0 MCIOJIB30BaHMs B TIOBCEAHEBHOM JKM3HU; UCIIOIB30BATh MPH BBHIOJHEHUN YUEOHBIX 3a/1a4 Hay4HO-TIONYJISIPHYIO
JAUTEpaTypy O (pU3HUECKUX SBJICHUSAX, CIPABOYHBIE MaTepUabl, pecypchl HTEpHeT.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTBHCSI: OCO3HABATh [IEHHOCTh HAyYHBIX MCCIIEIOBAHUM, poiib (PU3UKHU B pacCIIUPEHUH MPEACTaBIeHUN 00
OKpY’KarollleM MHUpe U €€ BKJIaJ B YJIy4llIeHHEe KaueCTBa JKU3HH; UCIOJIb30BaTh MPUEMBI IIOCTPOEHUS (PU3HMUECKUX MOJeNel, moucka u (popMyinupoBKU
JI0KAa3aTeNbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB Ha OCHOBE SMITMPHUYECKH YCTAHOBIIEHHBIX (DAKTOB; CPaBHUBATH TOUHOCTh U3MEPEHUS
(GU3MUeCKUX BEJIWYMH 110 BEIUYMHE UX OTHOCHUTEIILHOW MOTPEIIHOCTH MPU MPOBEACHUHU MPSIMbIX U3MEPEHUHN; CAMOCTOATENIBHO POBOIUTH KOCBEHHbIE
U3MEPEHUs] M UCCIE0OBAaHUS (PU3UUYECKUX BEJIHYUH C MCIOJIb30BAHUEM Pa3IMYHBIX CIIOCOOOB M3MEpeHHs (PU3MUECKUX BEIWYHMH, BEIOUPATh CpeiCTBa
U3MEPEHUs] C Y4eTOM HEOOXOAWMOW TOYHOCTH M3MEpPEHMH, OOOCHOBBIBaTH BHIOOp croco0a HM3MEpeHHs, aJeKBAaTHOTO IIOCTABICHHON 3ajaue,
IPOBOJUTH OIICHKY IOCTOBEPHOCTH IOIYUYEHHBIX PE3YyIbTaTOB; BOCIPUHUMATH HHPOPMALUIO (PU3NIECKOTO COEPKAaHMS B HAYYHO-TIOMYJISIPHOM



JUTEepaType U CPEICTBAX MaccoBOW MHGOpPMAIMU, KPUTUYECKH OLEHUBATh MOJYUYCHHYIO HMH(POpPMAIUIO, aHATU3UPYS €€ COoAepKaHHe U JaHHbIe 00
UCTOYHUKE MHPOpPMAINH; CO3/]aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI O (U3UUYECKUX SBIICHUSX HA OCHOBE HECKOJIBKHUX MCTOYHUKOB
uH(pOpMaliH, COMTPOBOXK/IATH BBICTYIUIEHNE IPE3CHTALIUEH, YIUTHIBAasE OCOOCHHOCTH ayAUTOPHH CBEPCTHUKOB.

Mexannuyeckue siBJICHUSA

BbINYCKHUK HAYYMTCSI: paclio3HaBaTb MEXAHMUYECKUE SIBICHUS U OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS
IIPOTEKaHUsl OTUX SBJICHUW: DPABHOMEPHOE M HEPABHOMEPHOE JBWIKEHHE, DPAaBHOMEPHOE M PABHOYCKOPEHHOE IIPSMOJIMHEMHOE JIBH)KCHHE,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOIO JIBUKEHMsI, CBOOOJHOE MaJeHUE TeJl, PABHOMEPHOE JIBHKEHHE IO OKPYXHOCTH, MHEpILHsl, B3auMOJEHCTBUE Tel,
pEaKTHBHOE JBIDKEHHE, NIepeaaya JaBIeHUS TBEPABIMH TeJIaMH, KHUJIKOCTSIMHU U ra3aMu, aTMOc(hepHOe JaBIeHNe, TUIaBaHUE TeJl, PABHOBECHE TBEP/bIX
TeJI, UMEIOIUX 3aKPEIUIEHHYIO0 OCh BpallleHHs, KoiebaTeabHoe ABMKEHHE, Pe30HAHC, BOJHOBOE JIBUKEHHE (3BYK); ONMCHIBATH M3YUYEHHBIE CBOMCTBA
T€1 U MEXaHUYECKHUE SIBIICHUS, UCIOJb3Ys (PU3MYECKUE BEIMYMHBL: IyTh, NEPEMEUICHHE, CKOPOCTh, YCKOPEHHE, MepHoj] oOpallleHus, Macca Tena,
IUIOTHOCTh BEILECTBa, CHJa (CHJIAa TSKECTH, CWJIA YOPYroCTH, CHJIa TPEHMs), JaBJIEHUE, MMITYJIbC Tela, KMHETHYeCKas SHEprus, NOTeHIMaIbHas
JHEPTHUs, MeXaHuuecKas paboTa, Mmexanndeckass MomHocTh, KII/I mpu coBepiieHnn paboThl C MCIIOJIB30BAaHHEM MPOCTOTO MEXaHHM3Ma, CHJIa TPEHUS,
aMIUTUTY/A, IEpUOJI M YacToTa KojaeOaHHi, JJIMHa BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHUs; IPU ONMCAHUU MPABIIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHMSI U €UHULBI U3MEPEHUs, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTHUMHU
BEJIMYMHAMH, BBIYMCIATH 3HAYeHHE (U3NYECKON BENUYMHBI, AaHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHHMUYECKHE SIBICHUS M IPOLECCHl, UCHOIb3Ys
¢u3nyecKkue 3aKOHBI: 3aKOH COXpPaHEHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIIMII CYNEPHO3UIMH CHII (HAXOKIEHHE paBHOJEHCTBYIOIIEH
cuinel), I, IT u III 3akonbsl HploTOHA, 3aKOH cOXpaHeHUs UMIYNbca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumerna; Ipu 3TOM pas3indyarh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA U €0 MAaTEMaTUYECKOE BBIPAXKEHUE; pa3IN4aTh OCHOBHBIC IPU3HAKHU U3YYEHHBIX (PU3MUECKUX MOJENeil: MaTepraibHas TOUKa,
MHepIMalbHas CUCTeMa OTCUeTa; pellaTh 3aJayM, UCMONb3ys (PU3MUECKHE 3aKOHBI (3aKOH COXPAHEHHUsS SHEPrHM, 3aKOH BCEMHUPHOIO TATOTEHHMS,
npuHuun cyneprnosuuuu cui, I, II u Il 3axonsr HetoToHA, 3aK0H coxpaHeHMsI UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GopmyJbl,
CBsI3bIBaOIME (PU3NUECKHUE BETMUUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIIECTBA, CUJIa, JaBJIEHUE, UMITYJIbC Tela, KUHETHYeCKas
SHeprus, MOTEHIMalbHAs JHEPIus, MexaHuyeckas pabora, mexaHudeckas MomHocTh, KIIJ[ mpoctoro Mexanusma, cuia TPEHHsI CKOJBXKEHHS,
KO3 PUIMEHT TpeHus, aMIUIUTYyJa, NepuoJl U 4acToTa KojleOaHuM, UIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHs): HAa OCHOBE aHAlIM3a YCIOBUS
3a/1a4yM 3allMChIBaTh KPaTKOE YCJIOBUE, BBIICNATH (PU3NUECKHe BEIUYUHBL, 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JIIsl €€ PEeIeHUs, TPOBOJIUThH pacueThl U
OLIEHUBATh PEAIbHOCTH MMOJYYCHHOTO 3HaUeHUs (PU3MUECKON BEIIMYHMHBI.

BbInyCKHUK NMOJYYUT BO3MOKHOCTH HAYYHTBHCS: HCIIOJIb30BaTh 3HAHUSA O MEXAHWYECKUX SIBJICHMUSIX B MOBCEIHEBHOMN XU3HU ISl 00ecredeHus
0e30MacHOCTH MpHU OOpaleHUH ¢ MPUOOpPaMU M TEXHUYECKMMHU YCTPOMCTBAMH, JJISI COXPAHEHUS 370pPOBbsS U COOJIOJCHHUS HOPM SKOJIOTHYECKOTO
MOBE/IEHUS B OKpY)Kalollleld cpeae; MPUBOAUTH MPUMEPHI MPAKTUYECKOrO HCIOJB30BaHUSA (M3UYECKUX 3HAHUM O MEXaHWMYECKHX SBICHMSIX M
¢u3nUecKrX 3aKOHaX; MPUMEPbI UCIIOIb30BaHUS BO30OHOBISEMBIX HICTOUHUKOB SHEPIUH; SKOJIOTUYECKUX MOCIEICTBUI HCCIeI0BaHUs KOCMUYECKOTO
IPOCTPAHCTB; Pa3INyaTh TIPAHUIBl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHMMAaTh BCEOOLIMM XapakTep (yHAAMEHTAIbHBIX 3aKOHOB (3aKOH
COXpaHEHUSI MEXaHWYECKON 3HEPIuH, 3aKOH COXPAHEHMS MMITYJIbCA, 3aKOH BCEMHPHOIO TITOTEHMS) U OIPaHUYEHHOCTh HCIIOJIB30BAHMS YACTHBIX



3aKOHOB (3akoH ['yka, Apxumena u Jp.); HAXOIUTh aJICKBATHYIO MPEITIOKEHHON 3a/1aue (PU3NIECKYI0 MOIEIh, pa3peniaTh MpodieMy Kak Ha OCHOBE
UMCIOIIUXCA 3HAHUM 110 MEXaHUKE C UCIOJIb30BaHHUEM MaTEeMaTHUYECKOTO arrapara, Tak 1 Ipyu nH1oMOImu METOA0B OLICHKHU.

DJIEKTPUYeCKHe U MATHUTHBIE SIBJICHUS

BbINYCKHUK HAYYUTCSI: PACIIO3HABATH AJIEKTPOMArHUTHBIC SIBICHUS M OOBSCHITH Ha OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIH YCIIOBHS
IPOTEKAHUS 3TUX SIBICHUHN: 3JIEKTPU3aLMsl Tell, B3aUMOJAEHCTBHE 3apsi/iOB, JIEKTPUUECKHM TOK M €ro JeicTBus (TeIIoBoe, XMMUYECKOe, MarHUTHOE),
B3aMMOJICHCTBHE MarHUTOB, 3JIEKTPOMArHUTHAs MHIYKIUS, JEHCTBUE MArHUTHOTO IOJISI HA IPOBOJHUK C TOKOM M Ha JBIKYILYIOCS 3apsHKEHHYIO
YacTULly, ACUCTBHE 3JIEKTPUYECKOrO IOJSA Ha 3apsyKEHHYIO 4YacTULy, 3JIEKTPOMATHUTHBIE BOJHBI, NPSMOJMHENHOE PpAacIpOCTPAaHEHUE CBETa,
OTpakKeHUE U NPEJIOMJIICHUE CBETA, TUCIEPCUS CBETA. COCTABIISITh CXEMBbI JIEKTPUUECKHUX LIETIEN C IOCIEI0BATENbHBIM U apauIeIbHBIM COEANHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUYECKUX Iienel (MCTOYHMK TOKa, KIIF0Y, PE3UCTOp, PEOcTar, JaMIlouKa, aMIepMeTp,
BOJIETMETP). HMCIIOJI30BaTh ONTHYECKUE CXEMBI JJIsi MIOCTPOCHUSI M300pak€HUI B IIOCKOM 3€pKajie M COOHMpAromIel JIMH3E. ONMUCHIBATh W3YYEHHBIE
CBOMWCTBA TN U 3JEKTPOMArHUTHBIC SIBIICHUS, UCIOJB3Ys (U3MUECKUE BEIMUYUHBI: JIEKTPUUYECKUHN 3apsl, CHJIa TOKa, HJIEKTPUUYECKOE HAIPsLKEHHE,
AIIEKTPUUYECKOE CONPOTHUBIICHHE, YAEIHHOE COMPOTHUBICHHE BEIIECTBA, padOTa AJIEKTPHUUECKOTO MOJIsl, MOITHOCTh TOKA, (DOKYCHOE pPACCTOSHHUE H
ONTUYECKAasl CUJIA JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; IPU ONHUCAHUM BEPHO TPAKTOBATh (PU3MUYECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHMS U €IUHUIIBI U3MEPEHMSI; HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYUHY C JAPYTUMU
BEJIMYMHAMU. aHAJM3UPOBATh CBOICTBAa TeN, 3JJIEKTPOMArHUTHBIE SIBJICHHUS U MPOLECCHI, HUCHOIb3yd (PU3MUECKHE 3aKOHBI: 3aKOH COXpaHEHHUs
ANEKTPUYECKOT0 3apsiaa, 3akoH OMma juid ydacTka 1enu, 3akoH JDxoynsJleHna, 3aKkoH NpSMOJIMHEHHOTO PaclpoCTpaHEHMs CBETA, 3aKOH OTpPa)KEHUs
CBETa, 3aKOH IPEJIOMJICHUs CBETA; IIPU 3TOM pa3inyaTh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €r0 MaTeMaTH4eCKOe BhIpaKEHHUE. IPUBOJUTH IPUMEPHI
MPAKTUYECKOTIO HCIOJIb30BaHNs (PU3NYECKUX 3HAHUM O AJIEKTPOMArHUTHBIX SBJICHHSX pellaTh 3a/ladyM, UCIONb3yd (Qu3ndeckue 3akoHbl (3akoH OMma
JUI y4acTKa Lenu, 3akoH Jlxoyns - JIeHna, 3aKoH NpsSMOJIMHEHHOTO pacpOCTPaHEHUs CBETA, 3aKOH OTPa)XXEHUs CBETA, 3aKOH MPEJIOMIICHUS CBETa) U
dopMynbl, CBs3pIBatOIIME (U3MUECKHE BENUWYMHBI (CHJIa TOKA, OJJIEKTPUYECKOE HAIpsDKEHHE, DJIEKTPUYECKOE CONPOTUBIIEHUE, YJEJIbHOE
COIIPOTHBIIEHUE BEILIECTBA, pPabOTa HSJIEKTPUYECKOrO IMOJS, MOIIHOCTh TOKA, (POKYCHOE pPACCTOSHHWE M ONTHYEeCKass Cuja JIUH3bl, CKOPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacToTa CBeTa, (OpMyJbl pacuera 3JIEKTPUYECKOr0 COMNPOTHUBIEHUS MPHU TOCIEI0BATEIIbHOM H
napajjielbHOM COeIMHEHUH NMPOBOJHMKOB): HA OCHOBE aHAIM3a YCJOBHS 3a/1auM 3alMChIBATh KPATKOE YCIOBUE, BBIACIATh (PU3NUYECKHE BETUUMHBI,
3aKOHBI M POPMYJIbI, HEOOXOUMBIE AJIsl €€ PELIeHHUs], IPOBOJUTH PAacUeThl U OLICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHMUNHBI.

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 MOBEJCHMS B OKPYKAIOLIEH cpeie; MPUBOAUTH IPUMEPHI BIHUSIHUS 3JIEKTPOMAarHUTHBIX U3Yy4EHUH Ha )KMBbIE OPraHU3MBbI; pa3nyaTh
IPaHULbl PUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMAaTh BCEOOUIMM XapakTep (hyHJaMEHTalIbHBIX 3aKOHOB (3aKOH COXpPaHEHUS AJIEKTPUYECKOIO
3apsijia) 1 OTPaHUYEHHOCTh MCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMma Ui yyacTka 1emnu, 3akoH Jlxoyns-JIeHna u ap.); UCIIONB30BaTh MPUEMBI
NOCTPOCHUS (PU3MUECKUX MOAEIeH, MOUCKa U (POPMYIUPOBKM [OKA3aTelIbCTB BBIABHHYTBIX THIIOTE3 M TEOPETHUYECKHX BBIBOJOB Ha OCHOBE
HIMIIUPHYECKH YCTAHOBIICHHBIX (PAKTOB; HAXOJUTH aJIEKBATHYIO MPEAJIOKEHHON 3a/1adye (PU3UYECKyI0 MOJENb, pa3penars npolieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAaHUM 00 3JIEKTPOMAarHUTHBIX SIBJICHUAX C CIIOJIb30BAaHMEM MaTeMaTHUECKOro anmnapara, Tak ¥ IpU IOMOIY METOJIOB OLIEHKH.



KpanToBbI€ sIBJIeHUS

BbInyCKHUK HAYYMTCSI: Paclo3HABaTh KBAHTOBBIC SIBIICHUS W OOBSCHSATH HAa OCHOBE HMMCIOIIMXCS 3HAHWUH OCHOBHBIC CBOMCTBA WIIM YCIIOBHS
MIPOTEKAHUsI ATHX SIBJICHUW: €CTECTBCHHAs M HWCKYCCTBEHHAs PaTUOAKTUBHOCTb, O-, - M Y-WU3Jy4CHHs,, BOSHMKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITy4eHUs] aTOMA; OINHKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHSI, MCIONB3YS (DPM3MUECKHUE BEIWYMHBI: MAacCOBOE YHMCIO, 3apsSI0BOE YHUCIO, TEPUOJ
noJrypacnaaa, SHeprus (OTOHOB; IPH ONMHUCAHWH TMPABHWIBHO TPAKTOBATHh (PU3MUECKHI CMBICI MCIIOIb3YEMbIX BEIMYHUH, UX 0003HAUYCHUS M €IMHHIIBI
U3MEPEHUS; HAaXOIUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (PU3MUYECKYIO0 BEIUYHMHY C JIPYTHMH BEIMYWHAMH, BBIUUCISTH 3HAYCHHE (PUIUUCCKOU
BEJIMUMHBI; aHAIU3UPOBATh KBAHTOBHIE SIBIICHUS, UCIOJB3Yys (PU3MUYECKHE 3aKOHBI U IOCTYJIAThI: 3aKOH COXPAHEHHWS JHEPTUHU, 3aKOH COXPAHEHUS
JIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHUsI MAcCCOBOTO YHMCJA, 3aKOHOMEPHOCTH W3JIYYCHHS M TOTJIOIICHHS CBETa aTOMOM, MPU 3TOM pPa3iNdaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA W €ro MaTeMaTHYeCKOEe BBIPAKEHHUE; pa3ndyaTh OCHOBHBIE MPHU3HAKU IUIAHETAPHOM MOJEIN aToMa, HYKIOHHOU
MOJICNId aTOMHOTO sI/Ipa; TMPUBOJIUTH MPUMEPHI TMPOSBICHUS B TPUPOJAE M TMPAKTUYECKOTO HCIOIB30BAHUS PATUOAKTUBHOCTH, SACPHBIX U
TEPMOSIACPHBIX PEAKIUH, CIICKTPAIBHOTO aHAJIU3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSI: HCIIOJIB30BATh MOTYYCHHBIC 3HAHUS B TIOBCEIHEBHOW JKU3HH NMPU OOpaIIeHUH ¢ MpUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMHU (CUETYMK HOHU3HPYIOIIUX YaCTHUI, TO3UMETP), IUISI COXpPaHEHHUs 370POBbS M COOIIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUSI B OKPYXAIOIIEH Cpefie; COOTHOCUTh SHEPTHUIO CBSI3M aTOMHBIX SIZIEp C N€(PEKTOM MacChl; MPUBOIUTH NMPUMEPHI BIUSIHUS PAJHOAKTHBHBIX
W3JIy4CHHUI Ha KUBbIE OPraHW3Mbl, TOHUMATh MPUHLMUII JEUCTBHS JO3UMETPA U pa3iudarTh yCIOBUS €r0 MCIOIb30BAHUS; TOHUMATh SKOJOTUYECKUE
MpoOJeMbl, BO3HUKAIOIIME TMPU HCIOJB30BAHUU ATOMHBIX OJJICKTPOCTAHIIMMA, W TYTH PEIICHHS STUX MpoOJeM, IMEePCHEeKTHUBbI HCIOIb30BAHUS
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

DJIeMEeHTHI aCTPOHOMMH

BbINyCKHUK HAYYUTCS: YKa3bIBaTh Ha3BaHMA MiaHeT CONHEYHOM cHCTEMBI; pa3inyaTh OCHOBHBIE IPU3HAKM CYTOUHOT'O BpAIEHUs 3BE3HOTO Heoa,
neukenus JIynsl, CoHIa U IIaHET OTHOCUTENBHO 3B€3/1; MOHMMATh Pa3ndus MEXy FeTMOLEHTPUYECKON U F€OLEHTPUUECKON CHCTEMaMU MUDA;

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS: YKa3bIBaTh 0OIIMEe CBOMCTBA M OTIMYUS IUIAHET 3€éMHOM I'PYMIIbI M TUIAHET-TUTAHTOB; MaJIbIX TeJ
ConHeyHoi cuctemMbl M OOJBIIMX IUIAHET; MOJB30BaThCA KapTOM 3BE3HOTO HeOa Mpu HAOMIONEHHUSX 3BE3AHOr0 Heba; pa3nuyaTh OCHOBHbBIE
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. Tpaekrtopus. Ckopocts. Ilepememenne. Cuctema orcuera. OmnpeseneHue KOOpAMHATHI JABIXKYyIIero Tena. [paduku
3aBUCUMOCTH KHHEMAaTHYECKMX BEIMYMH OT BpeMeHU. lIpsMonnHeliHOe paBHOYCKOpPEHHOE ABM)KEHHE. CKOpOCTh PaBHOYCKOPEHHOI'O JIBMIKEHUS.
Ilepemerienre npu paBHOYCKOPEHHOM JBM>KEeHUH. OnpeeneHre KOOpAUHATBI ABMXKYILIEro Tena. I'paduku 3aBUCUMOCTH KHHEMAaTHUYECKUX BEJTMYUH OT
BpeMeHH. YckopeHue. OTHOCUTENIBHOCTh MEXaHWYECKOro ABMKeHHUsA. VHepuuanpHas cuctema orcueta. llepBblil 3akoH HbproToHa. Bropoil 3akoH
Hrrotona. Tpernit 3akon Heiorona. CBobGoanoe naaeHue 3akoH Bcemuproro tarorenus. KpuBonuHeitHoe aBuxeHue J[BH)KCHHE MO OKPYKHOCTH.
UckyccrBennble cnyTHUKM 3emud. Pakersl. Mmmynbc. 3akoH coXpaHEHUs UMIylbca. PeakTuBHOe nBHXKeHHE. J[BHKeHHE Tena OpOIIEHHOTO



BEPTUKAJIbHO BBEpX. /[BHKeHUe Tena OpOIIEHHOro MOoJ YIJIOM K FOPU30HTY. J[BHXKeHME Tesla OpOLIEHHOTO FOPU30HTAIBHO. Y CKOpEHHE CBOOOIHOTO
naJieHus Ha 3eMJiie U IpYrux IUIaHeTax.

®poHTaNbHBIE Ja0opaTopHbIe padoThl. 1.«3yyeHne ABUKEHNS TeJIa NPH AeliCTBHU CHIIBI TPEHUS».

®ponTanbHas JadopaTopHasi padora Ne 2. «A3yueHne IBMKEHUS CBSI3AHHBIX 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. Mexanndeckre BOJHBIL. JlnuHa BonmHbL. [IpononbsHble U monepednbie BodHBL. CKOPOCTh pacpoCTpaHEeHUsl BOJIHEBL. 3BYK. Bricota u TemMOp
3BykKa. ['pomkocTh 3ByKa/ Pacmpocrpanenme 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. Dxo0. Pe3onanc. ®@ponTanbHas naboparopHas pabdorta.
3.HccnenoBanue 3aBUCUMOCTH TIEPHUOA U 9aCTOTHI CBOOOHBIX KOJICOAHNH MAaTEeMAaTUYECKOTO MAsITHAKA OT €r0 JUTHHBI.

JlaboparopHasi padora «3yueHne kojie0aHU HUTAHOT0O MAITHHKA.



I1l. DexTpoMarHuTHbIE SIBJICHUS.

JleiicTBue MarHUTHOTO TOJS HA dJeKTpuUeckue 3apsbl. ['paduueckoe n3o0pakeHne MarHUTHOTrO nojs. HampaBieHue Toka M HarpaBlieHHE €ro
MarHuTHOro Toyiss. OOHapy)KeHHE MarHMUTHOTO TOJIsi IO €ro JEHCTBUIO Ha JJIeKTpuYeckud Tok. IIpaBuio neBod pyku. MarHWTHBIA ITOTOK.
ONeKTpOMarHuTHasi UHAYKIMS. SIBlIeHHE 31eKTpOMarHuTHOM MHAYKIUH. [lonydyeHne nepeMeHHOro 3JIEKTPUYECKOr0 TOKA. DJIEKTPOMArHuTHOE IOJIE.
Heonnopoanoe u HeogHOpoIHOE 10J1e. B3auMOCBS3b 3IEKTPUYECKOTr0 U MATHUTHOTO MOJIEH. DIEKTPOMarHUuTHBIE BOJIHBL. CKOPOCTh PacpoOCTPaHEHUS
AIIEKTPOMArHUTHBIX BOJIH. DJEKTPOABHUTraTeNb. JJekTporeHepaTop. CBeT — 3JeKTpoMarHuTHas BojHA. @DpoHTanbHas naboparopHas pabora.
4.VI3yueHue SIBICHUS HIEKTPOMArHUTHON UHTYKITHH.

JemoncTpanus «M3mepeHne XapakTepucTHK ePEMEHHOr0 TOKA.

I V. Ctpoenue aToma ¥ aTOMHOIO siipa

PagnoaktuBHOCTB. Alnb(a-, 6eTTa- u ramma-uznyderne. ONBITHI IO pacceMBaHuiO anbda-yactuil. IlnanerapHas mozens atoMa. ATOMHOE SIpO.
[TpoToHHO-HEUTpPOHHAsE MOJENb Aapa. MeTo bl HAOIIOACHUS M perucTpaluy 4actul. PaguoakTUBHBIE MpEBpalleHUs. DKCIEPUMEHTAIbHbIE METOIBI.
3apsan sapa. MaccoBoe uucio aapa. Snepusie peakuuu. [enenue u cunres saep. CoxpaHeHHe 3apsiia 1 MacCOBOTO YMCIIA IIPU SACPHBIX PEAKLIUAX.
OTKpbITHE IPOTOHA U HEUTPOHA. SIepHbIe CUiIbl. DHEPrHsl CBS3U YacTUll B sape. DHeprus cBsa3u. Jledexr macc. Beinenenue sHepruu rnpu Jei1eHud U
cunTese sanep. Mcnons3oBanue saepHoit saneprun. Jlosumerpus. Snepublii peakrop. [IpeodpasoBanue BHyTpeHHeN sHEpruu saep B 3IEKTPUUECKYIO
JHEPruro. ATOMHas SHEPreTHKa. TepMosIepHbIe 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 Conneunoit cuctembl. bonpimme tema ConHeunol cucrembl. Mainble Tena COIHEYHOM 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
Pa3nen 5. Ctpoenne u 3Bosawnus BeejienHoii 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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