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AHHOTaIIHH K 06pa30BaTeJ’IBHOI7I nmporpamme «Du3nkKa B 3a1a4ax U IKCIMMEPUMEHTAX)>> 9 kiacc

Touka pocra.

Pabouas mporpamma o ¢usuke it 9 Kitacca OCHOBHOU IIKOJIBI pa3padoTaHa B COOTBETCTBHH:

1. ®epepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit deneparum» (¢ u3M. u J1011., BCTyI. B cuity ¢ 01.09.2020).
2.  Tlacmopt nHammoHanpHOro mpoekra «OOpazoBanue» (yrB. mnpesuaumymom CoBera mpu
IIpesunenre P® 1no crparerm4eckomMy pasBUTHIO M HAIMOHAIBHBIM IIPOEKTAM, IPOTOKOJ OT
24.12.2018 Ne 16)
3. TocynmapcrBennass mporpamma Poccuiickoit ®denepauun «Pa3zButne oOpasoBaHus» (yTB.
[TocranoBnenuem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKIEHUH rocyAapcTBeHHOM nporpammMbl Poccuiickoit denepannu «Pa3Butue oOpasoBaHUs».
4. Tlpodeccuonanbublii crangapt «llemaror (memarormdeckasi NeSTENBHOCTh B JOIIKOJILHOM,
Ha4yaJbHOM 00I1I[eM, OCHOBHOM 00I1leM, cpeiHeM 00I11eM 00pa30BaHUM), (BOCIIUTATENb, YUUTEIb))
(pen. ot 16.06.2019) (Ilpukaz MunmucTepcTBa TpyAa U COlManbHON 3amuThl PO oT 18 OKTAOps
2013 r. Ne 544H, c u3MEeHEHUsIMH, BHECEHHBIMH MPUKa30M MUHUCTEPCTBA TPyAa U col3auTel PO
o1 25.12.2014 Ne 11151 n ot 5.08.2016 1. Ne 422n).
5. Metonuyeckie ~ peKOMEHJAIMM MO0  CO3JaHuI0 ¥ (YHKIMOHUPOBAHHUIO B
o0m1e00pa3oBaTeNbHbIX OPraHU3alMsIX, PACHOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U MaJIbIX
ropojiax, IEHTPOB 00Opa30oBaHUSl €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HampaBiIeHHOCTEH
(«Touka poctay) (YTBepkaeHbI pacrnopsbkeHneM MuHHCTepcTBa mMpocBenieHus Poccuiickoi
deneparun ot 12 suBaps 2021 r. Ne P-6)

6. MeTtoauueckue peKOMEHJAUU N0 CO3/1aHHUI0 U ()YHKIIMOHUPOBAHUIO JIETCKMX TEXHOIAPKOB

«KBantopuym» Ha ©0a3e o00meoOpa3oBaTeIbHBIX OpraHu3anuii (YTB. paclopsiKeHHEM

MunucrepceTBa npocserienus Poccuiickoit ®eneparmu ot 12.01.2021 Ne P-4).
7. Tlporpamma ocHOBHOTO oOmero oOpazoBanus. Pusmka. 7 - 9 kmaccel (aBTOphl: A.B.
[Teperkun, H.B. ®unonosuy, E.M. I'yrHuk). ®usnka. 7-9 kmaccel: pabodrie mporpammsbl / COCT.
®50 E.H. Tuxonona - 5-e uzn., nepepad.-M.: JIpoda, 2015. — 400c.

O6bem yuebHOTO BpemeHu: 34 yacos, 1 yac B HeneImo.

[Iporpamma  ompexpensier  colaepKaHWE€ W CTPYKTYpy  y4eOHOTO  Marepuana,
MOCIIEIOBATEIIbHOCTh €0 HM3Y4eHUs, NyTH (OPMHUPOBAHHMS CHUCTEMbl 3HAHWH, YMCHHHA W
CIOcO0OB JICATENBHOCTH, PAa3BUTHS, BOCHUTAHUS W COIMAIHM3AIMU ydamuxcs, [Ipemnaraemast
MporpaMMa peajm3yercst ¢ MOMOIIbi0 yueOHo-MeTonudecknx koMmiiektoB (YMK). YMK misa
KKJOro Kilacca BKJIIOYAET: YUeOHHK, 33Ja4yHUK, METOJUYECKHE MaTepuaibl i y4UTelsd,
CaMOCTOSITEJIbHBIC U KOHTPOJIbHBIC PabOThI, TeTpaab s jJabopaTopHbIX padot; [lmanupyroTcs
cieaytomue (GopMbl opraHuzalMM y4eOHOTO Impolecca: (pOHTaNbHBIC, KOJUICKTUBHBIC;
rpymnmnoBsie; pabota B Tape; WHAWBUAyalbHbIC. B mpenogaBanuu mnpeamera OyayT
WCIIOJIb30BAThCS CIICAYIOIINE TEXHOJOTUU U METOJIbI: JINYHOCTHO-OPUEHTHPOBAHHOE O0y4YCHHUE;
npobiemHoe oOydeHue; auddepeHupoBaHHOE 00YUYEHHE; TEXHOJIOTMH OOy4eHHs Ha OCHOBE
pelIeHns 3a/1a4; METO bl MHAUBHIYaTbHOTO 00yUYEeHHUS;

OcoOenHoe 3HaYeHHNE B MpenoAaBaHiu (U3UKU UMEET IIKOJIbHBIN (PU3NYECKHUI IKCIIEPUMEHT,

B KOTOpBI BXOJAT JEMOHCTPAIMOHHBIH HKCIIEPUMEHT U CaMOCTOSITENIbHBbIE J1abOpaTopHbIE
paloThI yJammxcs Ha OCHOBe LU POBOii 1abopaTopuu.

Heabro uzyvyenusi GU3MKU B OCHOBHOM 1IKOJIE SIBJIACTCH:

1) B HaIPABJICHUH JMYHOCTHOI'O PA3BUTHA - BOCHHUTAHHUC TOTOBHOCTHU 06yqa10m1/1xc;1 K
CaMOpa3BUTUIO U caM006pa303aH1/1}0 Ha OCHOBC MOTHBAIlMHU K 06y‘ICHI/IIO N IIO3HAHUIO, -
(bOpMI/IpOBaHI/Ie HCHHOCTHU 3J0POBOI'0 U 0e30I1acHOTO O6p333. JKU3HH, IpaBUJI UHAWUBUAYAJIBHOTO H
KOJUJIEKTUBHOT'O 0€30I1acCHOTO INOBCACHUS B I-Ipe3BBI‘-I&II\/'IHIJIX CUTYyallUAX, YI'POKAOMIUX KU3HU U



3J10pOBBIO JIIOJICH, TMpPaBWI T[OBEACHUS HA TPAHCIOPTE W HA JOpOrax. -BOCIIUTAHUE
YGC)KI[éHHOCTI/I B BO3MOKHOCTHU IIO3HATH HpI/IpO[[y, HCO6XOIII/IMOCTI/I paSYMHOFO HCIIOJIBb30BAHUSA
JOCTH)KCHUM HAyKW W TEXHOJOTMU JJid JaJbHEHILEero pa3BUTHSL YEJIOBEYECKOTO OOIIECTBa; -
pa3BI/ITI/IC yBa)KeHI/ISI K TBOpI_[aM HayKI/I U TEXHUKH, OTHOLICHHA K (1)H3I/IKG KaK K BHCMCHTy
00I11e4YeNI0BeYeCKON KYIbTYPHI;

2) B MeTra NPEJAMETHOM HAIpPABICHUH OCBOCHHE 3HAaHMH O MEXaHMYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX W KBAHTOBBIX SIBJICHMSIX; BEJIMYMHAX, XapaKTEPU3YIOLIUX O3THU SIBJICHUS,
3aKOHAX, KOTOPbIM OHU IOJUMHSIIOTCS; METOJaX Hay4yHOTO NO3HAHUS IPUPOJbl U (GOPMUPOBAHUS
Ha TOH OCHOBE IPEJICTABIICHUHA O (U3MUECKON KapTUHE MHpA; OBJAJICHHE YMEHHUSMHU IPOBOJUTH
HaOMIOJICHUs] TPUPOJHBIX SIBJICHUH, ONUCHIBaTh U 0000LIaTh pe3yabTaThl HaOIIOJICHU,
UCIOJIb30BAaTh IMPOCThIE M3MEpPUTENbHbIE MNPUOOPHI A U3ydeHUs (U3HUECKUX SIBJICHMI;
MIPE/ICTaBIATh PE3YNbTaThl HAOIIOACHUHN WM U3MEpeHUl B BUJie TaOIuUL], rpa)MKOB U BHIABJIATH HA
9TOW OCHOBE 3MMMPUYECKHE 3aBHCUMOCTH; MPUMEHSTH IOJIyY€HHBIE 3HAHUS JUI1 OOBSICHEHUS
pa3HoOOpa3HbIX MPUPOAHBIX SBJIEHUM U TMPOIECCOB, MPUHLMIIOB JEHCTBUS Ba)KHEUIINX
TEXHUYECKUX YCTPOUCTB, Ui pelleHus: (PU3NUecKUX 3ajay; pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB,
MHTEJJIEKTYaJIbHBIX UM TBOPUYECKHUX CIIOCOOHOCTEM B mpoliecce pemeHus (U3MYecKux 3aiad u
BBITIOJIHEHUSI  DKCIEPUMEHTAIbHBIX  HCCIEAOBAaHUM; CHOCOOHOCTH K  CaMOCTOSITEIbHOMY
MPUOOPETEHUIO0 HOBBIX 3HAHUU MO (PU3MKE B COOTBETCTBUHU C JKU3HEHHBIMHU MOTPEOHOCTAMU U
MHTEpECaMH; - MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU Ui pelIeHUs MHPOPMAIMOHHBIX U
KOMMYHMKAIIMOHHBIX y4eOHBIX 3aJla4, B TOM YHCJIE: BbIUKCICHHE, HAlMCAHUE MHCEM, COUNHEHUH,
JOKJIa/10B, pedepaToB, CO3JaHNUE IPE3EHTALUN U Jp.;

3anayu uzydyenusi GU3NKU B OCHOBHOM IIKOJI€ SIBJIAETCH:
dopmMupoBaHUE y IIKOJIBHUKOB OOIIEy4eOHBIX YMEHUH U HaBBIKOB, YHHBEPCaJIbHBIX
CHocOo00B AEATETbHOCTH M KIIOUEBBIX KoMIeTeHUUH. [IpumopureTramu Uis HIKOJBHOTO Kypca
(bM3UKH Ha 3Tare OCHOBHOTO 001ero oO0pa3oBaHusl SABISIIOTCS (POPMHUPOBAHUE METANIPEAMETHBIX
KOMIIETEHIIHi1, B TOM YHUCIIe
[To3HaBarenbHast 1EATENBHOCTh: UCIIOJIB30BaHUE ISl TO3HAHMS OKPYXKAIOIIET0 MUPA Pa3IMYHbIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAOII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHHUE;
* (opmupoBaHue yMeHHUI pa3nuyarh (PaKkThl, TUIIOTE3bl, IPUYUHBI, CIICACTBUS, TOKA3aTEIbCTBA,
3aKOHBI, TEOPUH;
*  npuoOpeTeHHe OMbITa BHIABMKEHHSI TUIIOTE3 IS O0BSICHEHUS M3BECTHBIX (aKTOB U
AKCIEPUMEHTAJILHON MPOBEPKU BbIIBUTAEMBIX TUIIOTES.
WNudopmanimioHHO-KOMMYHHKATUBHASL AEATEIbHOCTB:
*  BJaJICHUE MOHOJIOTHUECKOH U TUaornuecKkoit peubto. CiocOOHOCTh MOHUMATh TOUKY 3PEHUS
co0ecelHUKA U MPU3HABATH IIPABO HA HHOE MHEHHUE;
*  UCHOJIb30BaHUE JIJIsl PEHICHHsI T03HABATEIBHBIX 1 KOMMYHUKATUBHBIX 33/1a4 Pa3IM4HbIX
HCTOYHUKOB MH(OPMAIUH.

Cnucok IuTepaTypsl ¢ yKa3aHHeM NepevyHs y4eOHO-MeTOH4YeCKOoro odecneyeHusl, CpeacTB
00y4eHHUs M JIEKTPOHHBIX 00pa30BaTelbHBIX PECypPCOB.
1. ®usuka. 9 xi.: yue6. wis obuieobpazosat. yupexaenuii. / A.B. [1€peimkun, E.M. T'yrHuk M.:
Hpoda, 2019.
2. ®wuswuka. 8 ki.: yuel. aist obueodpasoar. yupexaenuii. / A.B. [1€peikun, E.M. I'yraHuk M.
Hpoda, 2019.
3. ®wuzwmka. 7 ki.: yueO. aust odmeooOpaszosar. yupexaenuid. / A.B. [1€peiukun, E.M. I'yrHEK M.:
Hpoda, 2018.
4. ®wuzuka. 9 kiacc: noypouHsle mianel o yueOHuky A.B. Il€ppimkuna, E.M. I'yTHuk / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpan: Yuurens, 2020. — 230 c.



5. ®wusuka. 8 kiacc: moypoyHsie iansl o yueOuuky A.B. [1épeimkuna, E.M. I'yTHHK / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpan: Yuurens, 2019. — 230 c.
6. ®wusumka. 7 kiacc: moypoyHsie iansl o yueOnuky A.B. [1€peimkuna, E.M. I'yTHHK / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpan: Yuurens, 2018. — 271 c.
7. @wusuka: 3agaunuk: 9 — 11 ki.: Y4eb. mocobue it o0meodpazoBar. yued. 3aBeeHuil. — M.:
Hpoda, 1996. — 368 c.: wi. — (3anauanku «Apodsn»).
8. ®wusmuka. Tectol. 7 — 9 knaccel. Kabapaua O.®., Opios B.A. YuebH. - MmeTon mocobue. — 4-¢
u3., crepeoturt. — M.: JIpoda, 2000. — 96 c.: ui.
9. Ou3nyecKkuil IKCIIEPUMEHT B CpefHed mmkosie: Mexanuka. MonekyispHas (Qu3HKa.
OnexrpoauHamuka / [llaxmae H.M., lllunos B.®. — M.: Ilpocemenune, 1989. — 255 c.: un. — (b-
Ka yauTens (pu3nkm).

HNuTtepueT-pecypcsr:

1.bubnmoTeka — Bce 1o npeamety «®Dusnkay. — Pexxum goctyna: http://www.proshkolu.ru

2.BuzeoonsiThl Ha ypokax. — Pexum mpocryna: http:/fizika-class.narod.ru
3. Enmmnas xkoJjulekuus 1OUQPPOBBIX 0Opa3oBaTeNbHBIX pecypcoB. — Pexum  gocryna:
http://schoolcollection.edu.ru
4. VIHTepecHBIe MaTepHasbl K ypokaM (PU3HMKH 110 TeMaM; TECTHI IT0 TeMaM; HarJIsIHbIe TOCOOus K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludpossie 0OpazoBarenbHbie pecypchbl. — Pexxum goctyma: http://www.openclass.ru
6. DieKkTpoHHbIe yucOHWUKH 10 (usuke. — Pexwm gocryma:  http://www.fizika.ru
WNupopmanimoHHO-KOMMYHUKAaTHBHBIE CPE/ICTBA!

1.Otkpsitas ¢pusmka 1.1 (CD).

2. KuBas puzuka.

YuebHo-meroandeckuii komriekt (CD).

3.0t muryra no nazepa 2.0 (CD).
4. Bombias sunukiaoneaus Kupuina u Medoaus (Bce mpeamets) (CD).
5.ButpyansHbie maboparopHsie padboTsl 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. IInannpyemble pe3y/IbTaThl OCBOCHHUSI 00PAa30BaTeJIbHOM POrPaMMBbl
«®u3uKa B 3a1a4ax u kcnepuMenTax» 9 kiaacc. Touka Pocra

JINYHOCTHBIMH pe3yJbTaTaMu 00y4yeHus: pusuke B 9 Kj1acce ABJISIOTCS:
¢ c(hOpMUPOBAHHOCTH MIO3HABATEIILHBIX HMHTEPECOB, HTEIUICKTYaJIbHBIX H TBOPYECKUX CIIOCOOHOCTEH ydaIuxcs;

. yOEXJEHHOCTh B BO3MOKHOCTHM TIO3HAHUS NPUPOJBI, B HEOOXOAMMOCTH Pa3yMHOIO HCIIOJIb30BAHUS JOCTHKEHUN HAyKM U TEXHOJOTHH AJis
JaJIbHENIIIEr0 pa3BUTHUSI YEJIOBEUECKOTO O0IeCTBa, YyBa)KEHHUE K TBOpIAM HAyKH W TEXHUKH, OTHOLIEHHE K (PM3MKE KaK 3JIEMEHTY OOlledesoBedeCcKoi
KYJIBTYPBI;

® CaMOCTOSITEIIbHOCTb B IPUOOPETEHNH HOBBIX 3HAaHUHN U IPAKTUUECKUX YMEHHUI;
® F'OTOBHOCTbH K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH U BO3MOXKHOCTSIMH;
e MOTHUBalKs 00pa30BaTEIbHON IEATEIHHOCTH IIKOJIbHUKOB HAa OCHOBE INYHOCTHO OPUEHTUPOBAHHOTO TIOIX0/1a;
¢ (GopmMupoBaHUE LIEHHOCTHBIX OTHOIIEHUHN APYT K APYTY, YUUTEI0, aBTOPaM OTKPBITUN U H300pEeTeHUH, pe3ybTaTaM 00y4eHus.
MertanpeaMeTHbIMU pe3yJibTaTaMu 00yueHust pusuke B 9 Kiacce sIBJASIOTCH:

®  OBJIa/ICHHE HAaBBIKAMU CAMOCTOSITEIbHOTO IPUOOPETEHHSI HOBBIX 3HAHUI, OpraHn3aluy yueOHOM 1esTeNbHOCTH, TOCTAHOBKHU LieJeH, MIaHupOBaHUS,
CaMOKOHTPOJISL M OLIEHKU PE3YJIbTATOB CBOECH NEATEIBHOCTH, YMEHUAMM NIPEABUAETH BO3MOKHBIE PE3yJIbTaThl CBOUX JICHCTBUM;

J [IOHMMAaHHUE PA3IUYUN MEXAy UCXOTHBIMU (PAaKTaMU M TMIOTE3aMHU JUIl UX OOBACHEHMs, TEOPETUYECKUMHU MOJEISIMH U peallbHbIMU OOBEKTAMH,
OBJIaZICHUE YHUBEPCAIbHBIMHM Y4YE€OHBIMHM JACHCTBHSAMM Ha NpUMeEpax TIMIOTe3 A OObSCHEHUS M3BECTHBIX (DAKTOB M IKCIEPUMEHTAIBHOW NMPOBEPKHU
BBIIBUT'AEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOJETIEH MPOLIECCOB UITH SBJICHU;

o (bopmMupoBaHME YMEHUH BOCIpPUHHMATh, IepepadaTbiBaTh M HPEAbABIATh HMH(DOPMALUIO B CIOBECHOW, 00pa3HON, CHUMBOJIMYECKOH (opmax,
aHAJIM3UpPOBaTh U IepepadaThiBaTh MOJYYEHHYI0 HH(DOPMALMI0 B COOTBETCTBMM C IOCTABJICHHBIMM 3aJauaMH, BbIIEISATH OCHOBHOE COJEp)KaHUE
IIPOYUTAHHOIO TEKCTA, HAXOUTh B HEM OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI U M3JIaraTh €ro;
o IPUOOPETEHUE OIbITA CAMOCTOSITEIBHOIO IIOMCKA, aHalM3a W OTOOpa MH(POPMALUU C HCIOJIb30BAHMEM PpA3JIMUYHBIX HCTOYHMKOB M HOBBIX
MH(GOPMALMOHHBIX TEXHOJIOIMH AJIs pelIeHus M03HaBaTeIbHbIX 3a/ay;
. pa3BUTHE MOHOJIOIMUYECKOM M JMAJIOTMYECKON pedyH, YMEHHUs BbIpakaTb CBOM MBICIM M CIIOCOOHOCTH BBICIYILMBATh COOECETHHKA, TTOHUMATh €ro
TOYKY 3pEHMS, IPU3HABATH [IPABO APYrOro 4ejJ0BeKa Ha NHOE MHEHHUE;

® OCBOEHHE IPUEMOB JICHCTBHI B HECTAHJAPTHBIX CUTYALUSIX, OBJIaIEHUE IBPUCTHUECKUMH METOJAMHU PELICHUs TPooeM;
. ¢dopmupoBaHue yMeHMH pabOTaTh B TpyINIE C BBHINOJHEHWEM pa3jIMYHBIX COLMANBHBIX pOJIEH, MPEACTaBIATh U OTCTaMBaTh CBOM B3IJIAIBI U
yOeXIeHHS, BECTH JUCKYCCHIO.
IIpeaMeTHbIMU pe3yJbTaTaMu 00y4eHus pusnke B 9 Kiiacce siBJISIOTCH:

. (dbopMupoBaHHE MPEACTABIEHUH O 3aKOHOMEPHOM CBA3M M I03HABAEMOCTH SIBIEHHM NOpUPObI, 00 OOBEKTUBHOCTH HAy4YHOTO 3HAHUSA; O

cucreMoobOpa3zymomnieil posiin (GU3MKKU Uil pa3BUTHs JAPYTMX €CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTMH; HAyYHOTO MHPOBO33PEHHs KakK pe3ylbTaTa
M3yUYEHHsI OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;



J 3HaHUS O MPUPOJC BAKHEHIINX (PU3NYECKUX SBICHUN OKPYKAIOLIETO MUpPA M MOHMMAaHUE CMBICHA (PU3UYECKUX 3aKOHOB, PACKPHIBAIOIIUX CBS3b
W3yYCHHBIX SBJICHU;
e  (¢opmMupoBaHHE NEPBOHAYAIBHBIX MPEACTABICHUN O (PU3NYECKON CYIIHOCTH SBICHUI MPUPOABI (MEXaHMYECKUX, TETUIOBBIX, MIEKTPOMArHUTHBIX U
KBaHTOBBIX), BUAAX MaTepuu (BEIIECTBO U MOJE), JBM)KEHMHM KaK CIOCO0E CyLIECTBOBAHUS MaT€pUU; YCBOEGHUE OCHOBHBIX UAEH MEXAaHMKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI O CTPOEHUHM BEIECTBA, JJIEMEHTOB D3JIEKTPOJMHAMMKM M KBAHTOBOM (PU3MKH; OBIAJIEHUE IOHATUIHBIM ammapatoM H
CHUMBOJIMYECKUM SI3bIKOM (PU3UKU;
e  yMEHMs MOJIb30BaThCSA METOJIaMU HAyYHOTO MCCIIEI0BAaHUS SBJIEHUIN IPUPO/Ibl, TPOBOAUTH HAOIIOCHUS, INIAHUPOBAThH U BHINOJIHATH IKCIIEPUMEHTHI,
o0OpabaThIBaTh pe3yJabTaThl U3MEPEHUH, MPEACTABIATh PE3Y/IbTaThl U3MEPEHUN C TIOMOILBIO TaOIUL, rpa@uKoB U (GopMyll, 0OHApPYXKUBATh 3aBUCHMOCTH
MeXay (pU3MUecKUMHM BETUYMHAMHU, OOBACHATH TMOJYYEHHbIE pe3yJabTaThl U JIENaTh BBIBOJBI, OLIEHMBATH T'PAHMIIBI IOTPEIIHOCTEN pPE3ylbTaToOB
U3MEPEHUN;

® yMEHUS IPUMEHITh TEOPETHUECKHE 3HAHUA 10 (PM3MKE Ha IPAKTHKE, peliaTh Gru3nueckre 3aauu Ha IpUMEHEHNE MOTyYeHHbIX 3HaHUM;
®  yYMEHHS M HaBBIKH MPUMEHSTH MOJyYEHHbIE 3HAHUS Ul OOBSICHEHUS] IPUHLIMIIOB JEHCTBUS BaKHEHIINX TEXHUYECKUX YCTPOMUCTB, (paboThl) MATMH
U MEXaHU3MOB, CPEJICTB NEPEIBUKEHUS U CBS3U, OBITOBBIX MPHUOOPOB, MPOMBIILIEHHBIX TEXHOJIOTHUYECKUX IMPOILIECCOB, PEIICHUs MPAaKTUYECKUX 3a]ad
MIOBCEJHEBHOM KM3HM, OOecriedeHusi O€30MacCHOCTH CBOEH JKM3HH, PALMOHAIBHOTO IPUPOAONOJIB30BAHUSA U OXpaHbl OKPYXKAIOUIEH Cpeabl; BIMSIHU
TEXHUYECKUX YCTPONCTB Ha OKPYXKAIOUIYIO CPENY;

® 0CO3HaHHUE BO3MOXHBIX IIPUYHUH TEXHOTEHHBIX ¥ IKOJIOIMUECKUX KaTacTpod.

® 0CO3HaHHE HEOOXOUMOCTH IPUMEHEHUS TOCTHKEHNUHN (PU3UKHU U TEXHOJIOTUH U1 pallMOHAJIBHOTO IPUPOI0NOIb30BaHHUS;
®  OBJIQJICHUE OCHOBAMHU 0€30IIaCHOTO MCIIOJIb30BAaHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX JIEKTPUUECKUX M MArHUTHBIX IOJEH, 3JIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX MOHHM3UPYIOLIUX H3IY4eHUH BO M30€KaHUE MX BPEJAHOTO BO3JCHCTBUS Ha OKPYXKAIOIIYIO Cpedy H
OpPraHM3M 4YeJI0BEKa,
e  (opmupoBaHUE YOEKACHUS B 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SIBICHUM IPUPO/Ibl, B 0OBEKTUBHOCTH HayYHOI'O 3HAHUS, B BBICOKOH IIEHHOCTH
HayKH B Pa3BUTHM MaTE€PUAILHON U JyXOBHOM KyJbTYpBI JIIOJCH;
. pa3BUTHE TEOPETHUUECKOTO MBIIIJICHUS Ha OCHOBE ()OPMHUPOBAHMS YMEHHUH YCTaHaBIMBATh (DAaKThl, pa3ziavyaTb NPUYMHBI U CIEACTBUS, CTPOUTH
MOJIENIM M BBIBUTaTh I'MIIOTE3bl, OTHICKUBATh M (OPMYIHUPOBATH J1OKA3aTEIbCTBA BBIABUHYTHIX TMIIOTE3, BBIBOJUThH U3 3KCIIEPUMEHTAIBHBIX (DAaKTOB U
TEOPETHUECKUX MOJIesIel (PU3HUECKUE 3aKOHBI,

L4 pa3sBUTUC YMCHUA TIJIIAHUPOBATHL B MOBCEAHEBHOM JKHW3HHU CBOM JICHMCTBHS C IMPUMCHCHUEM TIOJTYUYCHHBIX 3HaHUM 3aKOHOB MCXaHUKHU,
QJICKTPOANHAMUKHU, TCPMOJUHAMHUKU U TCIIJIOBBIX SIBJICHUH C IIEJIbIO C6epe)KeHI/I$I 300POBbBA;
L4 (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 HCpalMOHAJIBHOM HCIIOJIB30BAHUH HNPHUPOAHBIX PECYPCOB U 3HCPIUHU, 3arpA3HCHUU OKPY)KaIOH_[eﬁ CpCabl Kak

CJIEICTBHE HECOBEPILIEHCTBA MAIIMH U MEXaHU3MOB.
¢  KOMMYHHMKaTHBHBIE YMEHMS: JOKJIAIBIBATH O PE3YJIbTATaX CBOETO MCCIEAOBAHNS, yYaCTBOBATh B JUCKYCCUH, KPATKO U TOUYHO OTBEYAaTh HA BOIIPOCHI,
UCIOJb30BATh CIPABOYHYIO JIUTEPATYPy U JPYrue UCTOUHUKH MH(OPMAIIHH.



BbInycKHHK Hay4YHMTCsl: COOIOATh MpaBmiia 6€30MaCHOCTH M OXPaHbI TpyJa MpHu padoTe ¢ y4eOHbIM U Ta00paTOPHBIM 000PYIOBAHHEM; IOHIMATh
CMBICJI OCHOBHBIX (DPM3WYECKUX TEPMHHOB: (H3MUYECKOE Teso, (PU3UYECKOe SBJICHUE, (H3MUECKas BEIMYMHA, CJHMHUIBI W3MEPEHHS; Paclo3HABATh
npoOsieMbl, KOTOPhIE MOKHO PEIIUTh TPH TOMOIIM (PU3UYECKUX METOJIOB; AHAIM3HPOBATH OTICIbHBIC ATAllbl MPOBEACHUS HCCIECIOBAHUNA U
MHTEPIPETHPOBATH PE3yabTaThl HAOIIOACHUH U ONBITOB; CTABUTH OIBITHI IO MCCIECIOBAHUIO (PM3UYECKUX SIBICHUH WM (U3UIECKUX CBOWCTB Tel 03
WCI0JIb30BAHUS MPSAMBIX U3MEPEHUIL; IpU 3TOM (OPMYIHPOBAThH MpoOIeMy/3ajauy yueOHOI0 SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHuUs; TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBO/IBL.

[Ipumeuanue. Ilpu mpoBeneHun wucciaenoBaHus (U3NYECKUX SBJICHUN W3MEPHUTENbHBIE MPUOOPHI HCHOJIB3YIOTCS JUIIb KaK JaTYUKU HW3MEpPEHUs
(bu3nyecKux BEJIMYUH. 3allMCU NOKa3aHUM MPSIMBIX U3MEPEHUN B 3TOM cllyyae He TpeOyeTcsi MOHMUMATh POJib SKCIIEPUMEHTA B MOJTYYEHUU HAaydHOU
uH(pOopMalUY; MPOBOAUTH NMpPSAMbIE M3MEpPEHUs (PU3NUYECKUX BEJIIMYMH: BpPEMsl, paccTOsSHUE, Macca Teja, 00beM, Cuia, TeMmIepaTrypa, arMochepHoe
JaBJICHUE, BIAXHOCTh BO3/lyXa, HANpsOHKEHHE, cujia TOKa, paJuallMOHHBIA (POH (C MCHOJIb30BAaHUEM J03UMETPA); MPU ITOM BBHIOMpPATh ONTUMAIBHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTEUIIINE METOIbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI.

[Ipumeuanue. Jlro6as ydeOHas mporpaMma JokKHa oOecreunBaTh OBIAJCHNUE MPSIMBIMU U3MEPEHUSIMU BCEX NMEPEUUCICHHBIX (PU3MUECKUX BEIUYHH.
MPOBOJUTH HUCCIIEJIOBAaHUE 3aBUCHMOCTEH (U3NYECKUX BEJIMYUH C HCIOJIb30BAaHHEM MPSIMBIX M3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bukcHpoBaTh pPE3yNbTAaThl MOJYYEHHOW 3aBUCHMOCTH (U3WYECKUX BEIMYMH B BUAE TaOnuil U TpaduKoB, NelaTh BBIBOABI IO pe3ylbTaTaM
WCCIIEIOBAHUS; TPOBOJAUTHh KOCBEHHbIEC M3MEpEeHHs (U3NYECKUX BEJIMYMH: IPU BBHINOJHEHUN U3MEPEHUI COOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys MpPeUIOKEHHON WHCTPYKIUHU, BBIUUCIATH 3HAYCHHE BEJIMYMHBI M aHAIU3UPOBATH MOJYYEHHBIE PE3YNbTAaThl C YY4ETOM 3aJaHHOW TOYHOCTHU
M3MEpEeHUl; aHaTU3UPOBATh CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUN WM
3aKOHOMEPHOCTEH M MPUMEHSITh MMEIOLIMECS 3HAHUS U1 UX OOBSICHEHHUS; MOHUMATh MPUHIUIBI JEHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, YCIOBHS UX 0€30M1aCHOTO UCMOJIb30BAHMS B MOBCETHEBHOM JKU3HH; UCTIOJIH30BaTh MPH BBIMOJTHEHUN YU€OHBIX 33]1a4 HAYyYHO -IOMYIISIPHYIO
TuTepaTypy 0 GU3NYECKUX SBICHUSX, CIIPABOYHBIC MaTEepHalbl, pecypchl IHTepHET.

BBIHyCKHHK MNOJYYMT BO3MOKHOCTDb HAYYUTHLCHA: OCO3HABATH ICHHOCTH HAYUYHBIX I/ICCJIG,I[OBaHPlﬁ, PpOJib (I)I/ISI/IKI/I B paClIMPCHUHA Hpe,I[CTaBHeHI/Iﬁ 00
OKpYyXKaromeM MHUPE U €€ BKIIAJ B YIIYUIICHHUC KA4YCCTBA JXU3HU; UCIIOJIb30BATh NPUEMbI ITIOCTPOCHUSA (I)I/ISI/ILICCKI/IX MOI[CJ'ICI\/’I, INOoUCKa U q)OpMy.HI/IpOBKI/I
AO0Ka3aTCJIbCTB BBIABUHYTBIX I'MIIOTE3 U TCOPECTHUICCKHUX BBIBOJAOB Ha OCHOBC SMITMPUYCCKU YCTAHOBJICHHBIX (l)aKTOB; CpaBHUBATH TOYHOCTH U3MCP CHUS
(I)I/IBI/ILICCKI/IX BEJIMYHMH 10 BEIMYMHE UX OTHOCHUTEIbHOM MOrpeIIHOCTU TIPH ITPOBECACHUHU IIPAMBIX H3MepeHHfI; CaMOCTOATCIIbHO TPOBOJAUTH KOCBCHHBIC
HU3MCPCHHUA U UCCIICAOBAaHUA (I)I/ISI/I‘-IGCKI/IX BCJIMYMUH C HUCIOJIb30BAHUEM PA3JINYHBIX CII0CO00B HU3MCPCHUMA (I)I/ISI/I‘-ICCKI/IX BCJIIMYHMH, BLI6I/IpaTL CpCACTBa
HU3MCPCHHUA C YUYCTOM HCO6XOI{I/IMOI71 TOYHOCTH PI3MCpCHPII>i, 000CHOBEIBATh BBI60p criocoba HU3MCPCHUA, AACKBATHOI'O IMOCTaBJICHHOM 3aaga4dc,
MMPOBOAUTH OLUCHKY JOCTOBCPHOCTHU NMOJTYUCHHBIX PE3YJILTATOB; BOCIIPUHUMATDH I/IH(I)OpMaI_II/IIO (I)I/ISI/I‘-ICCKOFO COJCPpKaHUA B HAYYHO -HOHyJ'IHpHOfI



JTUTEpaType W CPEeACTBAX MAcCOBOW MH(pOpPMALWH, KPUTHYECKH OLIEHUBATh MOJYYCHHYIO MH(POPMAILNIO, aHATH3UPYs €€ COJepKaHWe M JaHHbIE 00
HCTOYHHKE WH(POPMALIMH; CO3AaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOMICHUS O (PM3MUECKHUX SIBICHUSX HA OCHOBE HECKOJIBKUX MCTOYHUKOB
nH(pOpMAaINH, COTIPOBOXK/IATH BHICTYIUICHHE MTPE3CHTAIMEH, YIUTHIBas 0COOCHHOCTH ayIMTOPUH CBEPCTHUKOB.

Mexannueckue siBJIEHUsI

BbInyCKHUK HAYYMTCH: Paclo3HABATh MEXAHHYECKHUE SBICHHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIE CBOMCTBA WJIU YCJIOBHS
MPOTEKAaHUsI DTHUX SBJICHHI: pPAaBHOMEPHOE M HEPABHOMEPHOE [BIDKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE TMPSMOJMHEHHOE JBIKCHHE,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBMKEHUS, CBOOOTHOE MaJCHHE TEJ, paBHOMEPHOE JBM)XEHHE MO OKPYXHOCTH, MHEPIIMs, B3aUMOJICHCTBUE TeEJ,
peaKkTUBHOE JBMIKEHHUE, Tepeaada NaBJICHUs TBEPIAbIMH TEIaMH, KUJIKOCTSIMHU U Ta3aMu, aTMOC(hepHOE JaBjeHue, MJIaBaHNue TeJl, PABHOBECHUE TBEP/IbIX
TeJ, UMEIOIIHNX 3aKPEIUICHHYI0 OCh BpallleHHs, Kojie0aTelpbHOEe JBUKEHUE, PE30HAHC, BOJHOBOE JBMIKEHUE (3BYK); OMHMCHIBATh M3YUYCHHBIE CBOMCTBA
TeNl U MEXaHWYECKUE SIBJICHUS, UCIONB3Ys (U3MYECKHE BEIWYUHBI: MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Mepuoj oOpalieHus, Macca TeJa,
IJIOTHOCTh BEIECTBa, Cuja (CUiia TSDKECTH, CHJia YIPYTOCTH, CHJIa TPEHHsI), JaBJICHUE, UMITYJIbC Tejla, KMHETHYeCKas JHEPrus, MOTCHIIMATIbHAs
SHEPTHsi, MeXaHnuyeckas paboTa, Mexanuueckas MorrHocTh, KIIJ mpu coBepiiennn paboThI C UCMOJIB30BAaHWEM MPOCTOTO0 MEXaHW3Ma, CHJIa TPEHUS,
aMIUIMTY/1a, IEPUOJ] M YacTOTa KojeOaHuH, IJIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHUS; IPU OTIMCAHUHU MTPaBUIIBLHO TPAKTOBATh (PU3UUECKUN CMBICI
HCIOJIb3YeMbIX BEIMYWH, UX 0003HAYEHHS] M €IUHUIBI U3MEPEHUs, HaX0AUTh (DOPMYJIbI, CBSI3bIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU
BEJTMYMHAMHU, BBIYUCIATH 3HAU€HHE (PU3MUECKON BEIMUYMHBI, AHAJU3UPOBATH CBOMCTBA TeJl, MEXaHUYECKHE SBJICHHS M TPOLECCHI, HCIONb3Ys
¢bu3nyecKkrue 3aKOHBI: 3aKOH COXPaHEHUsS dHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIMII CYNEPIO3UIMUA CHII (HaXOXKICHHE PaBHOJCHCTBYIOLIE it
cunbl), I, IT u III 3akonsl HeloTOHA, 3aKOH COXpaHEeHMs] UMITyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; Py 3TOM pa3inyaTh CIOBECHYIO
(GbopMyIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE; pa3IN4aTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (DU3MUECKUX MOJEJCH: MaTepuaabHas TOUKa,
WHEepLHaNbHAs CHUCTeMa OTCYeTa; pelaTh 3aJayd, UCIMOJIb3ys (U3MYECKHEe 3aKOHBI (3aKOH COXpAHEHMsI SHEPruH, 3aKOH BCEMUPHOIO TATOTCHHS,
npuHnun cyneprno3unuu cwi, I, II u 11l 3akorsr HeroToHa, 3aK0H coXpaHeHUs UMITYJIbca, 3aKoH ['yka, 3akoH [lackamns, 3akoH Apxumena) U GOpMYIIbl,
CBsI3bIBAOIME (pU3HUECKUE BENUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, MJIOTHOCTh BEIIECTBa, CUla, IaBJICHHE, UMITYJIbC TeJa, KHHEeTUYeCKas
SHeprus, MOTEHIMANbHAS JHEPrus, MexaHudeckas pabora, mexaHudeckas MoOIIHOCTb, KIIJ[ mpoctoro mexaHusma, cuia TPEHHUS CKOJIbKEHHS,
KO3 (GUIIMEHT TpeHUs, aMIUTUTYa, MEePHOJ M 4YacToTa KoyieOaHMil, /UIMHA BOJHBI U CKOPOCTh €€ PacIpOCTpPaHEeHHMs): HA OCHOBE aHAU3a YCJIOBUSA
3a/lauM 3aMUChIBaTh KPaTKOe YCIOBUE, BBIACTATH (DU3HUECKUE BEIIMYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ PELICHHs, TIPOBOAUTh PACUeThl U
OIICHUBATh PEALHOCTD MOJIYYEHHOTO 3HAYeHHsI (PU3NUECKON BEIHUMHBI.

BbINyCKHUK MOJYYHT BO3MO:KHOCTH HAYYUTHCSI: UCIOIH30BATh 3HAHUS O MEXAaHUYECKHX SIBJICHHUSX B MOBCEJIHEBHOM XU3HU NI 00eCredeHUs
0€30MacHOCTH MpHU OOpallleHUH C MPUOOpPaAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAHEHUS 3J0POBBS U COONIOACHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUA B OKpYXKawlIllel cpele; MPUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS (DU3MUYECKUX 3HAHMM O MEXaHHUYECKUX SBJICHHUSIX U
(bu3MYECKUX 3aKOHAX; IPUMEPHI UCTIOIB30BAHUS BO3OOHOBISIEMBIX HCTOYHUKOB SHEPTHH; IKOJIOTUYECKUX TOCIEACTBHI MUCCIIEOBAHUS KOCMHYECKOTO
MPOCTPAHCTB; pa3jNyaTh TPAHUIBl NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCeoOIUil XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH
COXpaHEHHUsI MEXaHUYECKOW PHEPruHu, 3aKOH COXPAHEHHUS UMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHMS) U OTPAHUYEHHOCTh MCIOJIb30BaHUSI YaCTHBIX



3aKOHOB (3aKk0H ['yka, Apxumena u Jip.); HAXOIUTH aJIEKBATHYIO MPEATI0KEHHOH 3a1a4e (PU3NIECKYIO0 MOJIEITb, pa3peniaTh MpooIeMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUHU TI0 MEXaHUKE C UCTOJIb30BaHMEM MaTEMaTUYECKOIO arnmapara, Tak U Py MOMOIIN METOJIOB OI[CHKH.

DJleKTpUYeCKHe U MATHUTHbIE SIBJIEHUS

BbInycKHUK HAYYMTCSI: PACIIO3HABATH AJIEKTPOMArHUTHBIC SIBJICHUSI U OOBSICHATH Ha OCHOBE UMEIOIIUXCSI 3HAHUN OCHOBHBIE CBOMCTBA WIIH YCIOBUS
MPOTEKAHUS STUX SBJIICHUI: IEKTPU3ALMS TEJl, B3aUMOJICHCTBUE 3apAIOB, JIEKTPUUECKUM TOK U €ro JIeUCTBUS (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE),
B3aMMO/ICIICTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHAYKIMS, ACHCTBHE MarHUTHOTO TOJI HA MPOBOJHHUK C TOKOM M Ha JIBIDKYIIYIOCS 3apsiKEHHYIO
YacTHUIly, JCHCTBUE DJIEKTPUUYECKOTO TOJS Ha 3apsHKEHHYIO YacTHUIly, JJICKTPOMArHUTHBIC BOJIHBI, MPSIMOJUHEHHOE paclpOCTPAaHEHHE CBETa,
OTPaKECHUE U TIPEIIOMJICHUE CBETA, IUCIIEPCUS CBETA. COCTABIATh CXEMBI AIEKTPUUECKUX IENeH ¢ TOCIeA0BaTEIbHBIM U MTapaJUICILHBIM COEIMH CHHEM
AJIEMEHTOB, pa3finyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKHX IeTel (MCTOYHUK TOKa, K04, PE3UCTOp, PeocTar, JIaMIIouKa, aMIepMETp,
BOJIETMETp). MCIIOJIH30BATh ONTHYECKHE CXEMBI IS TIOCTPOCHUS M300paKEHUH B TUIOCKOM 3€pKajie M COOMparolieil JIMH3e. ONMUCHIBATh M3yUEHHBIE
CBOWCTBA T€J W AJICKTPOMArHUTHBIC SIBIICHUS, UCTIONB3yd (PU3WUYECKUE BEITWYUHBI: DJIEKTPUUECKUM 3apsij, CHUjla TOKA, JJIEKTPUYECKOE HAMPSHKEHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, YAEIbHOE CONPOTHBIICHHE BEIIECTBa, pabOTa AJNEKTPUUYECKOrO MOJIS, MOIIHOCTh TOKa, (POKYCHOE pacCTOsSHHE M
ONTHUYECKasi CHUJIA JIMH3bI, CKOPOCTh EKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA; IPU ONMHMCAHWU BEPHO TPAKTOBATh (PU3UUYECKHI CMBICI
WCIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS W €IUHUIIBI U3MEpPEHHs; HaX0AUTh (DOPMYIIbI, CBS3BIBAIOUINE JAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMU
BEJTMYMHAMU. aHAJIM3UPOBATh CBOWCTBA TeJ, 3JEKTPOMArHUTHbBIE SIBJICHHUS M MPOLECCH, MCHOIb3Ys (U3MYECKUE 3aKOHBI: 3aKOH COXpaHEHUs
ANIEKTPUYECKOTro 3apsijaa, 3akoH Oma i ydacTka 1enu, 3akoH JDxoymsJleHna, 3aKoH MpSIMOIMHEHHOTO PAaCIpOCTPAHEHUs CBETa, 3aKOH OTPak eHUS
CBETa, 3aKOH MPEJIOMIICHUS CBETA; MIPHU ATOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0 MaTeMaTHUECKOE BhIpaKEHUE. IPUBOIUTH TPUMEPHI
MPAKTUYECKOIO MCIOJIb30BAHUS (PU3NYECKUX 3HAHHUM O 3JEKTPOMArHUTHBIX SBJICHUSX pelIaTh 3a/Ja4yd, UCHOJb3yd (u3ndeckue 3akoHbl (3akoH Oma
JUIA y4dacTka 1iemnd, 3akoH Jlxoyns - JleHua, 3aKkoH IpSMOJIMHEHHOTO pacHpOCTPaHEHHs CBETa, 3aKOH OTPAKEHUsI CBETA, 3aKOH MPEIOMIICHUS CBETa) U
dbopMyIbl, cBs3bIBalOIMEe (PU3MYECKHE BEIWYMHBI (CHJIa TOKa, OJJIGKTPUYECKOE HANpPSDKEHUE, DIEKTPUYECKOe COMPOTUBIEHHE, YAEIbHOE
CONMPOTHUBIIEHUE BEUIECTBAa, paboTa AJIEKTPUYECKOTO TIOJS, MOIIHOCTH TOKa, (DOKYCHOE pACCTOSHUE M ONTHYEeCcKash Cujia JMH3bI, CKOPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacToTa cBeTa, (OpMyNbl pacueTa 3JIEKTPUUECKOTO COMPOTHUBICHUS TPU TOCIEIOBATEIBHOM H
napajyuieIbHOM COEIMHEHUU MPOBOJHUKOB): HA OCHOBE aHallM3a YCJIOBHSI 33aJlauM 3allMChIBaTh KPATKOE YCIOBHE, BBIACIATH (U3MUYECKUE BEITUUMHBI,
3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE AJIsl €€ PelleHHUs, TPOBOAUTH PACUEThI U OLIEHUBATh PEAbHOCTD MOJIYYEHHOTO 3HaUYeHUs (PU3NUECKON BEIIUYUHBI.

BhINyCKHUK MOJYYHT BO3MOKHOCTb HAYYMTHCH: HCIOJB30BAaTh 3HAHUS 00 DIEKTPOMATHUTHBIX SIBICHUSX B TOBCEJHEBHOM >KM3HHM s
obecrieueHrss 0€30MAaCHOCTH TpHU OOpalieHHd ¢ TpuOopaMu W TEXHUYECKUMHU YCTPOWCTBAMHU, AJISi COXPAHEHUS 3I0POBBS M COONIOJEHUS HOPM
9KOJIOTUYECKOI0 TIOBEACHUS B OKPYXAIOLIEH Cpe/ie; MPUBOAUTh IPUMEPHI BIMUSHUS 3JIEKTPOMArHUTHBIX U3JIYYEHHUI Ha )KMBBbIE OPTraHU3MBbI; pa3inyaTh
TPaHULBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIINI XapakTep (hyHJaMEHTANIbHBIX 3aKOHOB (3aKOH COXpPaHEHHS JIIEKTPHYECKOTO
3apsifia) U OTPAHUYCHHOCTh HMCIIOJIb30BaHUS YACTHBIX 3aKOHOB (3akoH OMa Juis y4yacTka 1en#, 3akoH J[xoyns-JleHma u np.); UCHOJIb30BaTh MPHUEMBI
MOCTpOCHUST (UBMUYECKUX MOJIENeH, MOMCKa W (OPMYTUPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX THUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE
OMIUPHUUYECKH YCTAHOBIEHHBIX (JAKTOB; HAXOJUTh AJCKBATHYIO MPEIOKEHHON 3ajaue (PU3MUECKyr0 MOJIENb, pa3peliarh IpodieMy Kak Ha OCHOBE
MMEIOIIUXCS 3HAHUI 00 IIEKTPOMArHUTHBIX SIBJICHUSAX C MCIIOJIb30BAaHHEM MAaTEMATHUECKOT0 anmnapara, Tak | [P MOMOIIA METOJIOB OIICHKH.



KBaHnTOBBIE sIBJICHUA

BbpInyCcKHUK Hay4WTCsl: Paclio3HaBaTh KBAHTOBBIE SIBICHUS U OOBSACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS
MIPOTEKAHUS ATUX SIBICHUN: €CTECTBEHHAss M HCKYCCTBEHHAs pPaJMOaKTUBHOCTb, O-, - W Y-U3JIy4€HHs, BO3HUKHOBEHHUE JIMHEHYAaTOro CHeKTpa
M3JIy4eHUs] aToMa; ONMCHIBATh M3YYECHHbIE KBAHTOBBIE SIBJICHUS, MCHOJb3ys (U3NYECKHE BEJIMYMHBI: MAaCCOBOE YHCIO, 3apsA0BOE YHUCIO, NEPUOA
noJtypacmnaja, sHeprusi (OTOHOB; IPU ONMUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICI HUCIOJIb3YEMBIX BEIMYUH, UX 0003HAYEHMS U €IUHUIIbI
M3MEpEeHUs; HaxOIuTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMM BEJIWYMHAMH, BBIUUCISATH 3HAUEHHE (PU3NYECKOU
BEJIMYMHBI; aHAJIU3UPOBATh KBAHTOBBIC SIBJIICHUS, WUCIOJIb3YS (PU3UUYECKHE 3aKOHBI M TOCTYNAThl: 3aKOH COXPAHEHHUs SHEPIHM, 3aKOH COXPAHEHU S
JIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHMsI MAacCOBOIO YKCIA, 3aKOHOMEPHOCTH H3Jy4eHHs] U TOIJIOIIEHMs] CBETa aTOMOM, IPU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €ro MaTeMaTH4eCKOe BBIPAKEHUE; pa3linyaTb OCHOBHbIE MPU3HAKU IJIAHETAPHOW MOJENM aToMa, HYKJIOHHOMN
MOJENTM aTOMHOTO S7pa; NPUBOAUTH IPUMEPHl MPOSIBICHHUS B MPUPOJE M TMPAKTUYECKOTO HCIOJIb30BAHUS PAJUOAKTUBHOCTH, SACPHBIX U
TEPMOSIIEPHBIX PEaKIUi, CIIEKTPAIbHOTO aHAIN3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTHCH: MCIOJIb30BaTh MOJYyYEHHbIE 3HAHMS B MOBCEIHEBHOM >KM3HM IpU OOpalleHuy ¢ NpudbopamMu u
TEXHUYECKUMHU YCTpPOMCTBaAMM (CUETYMK HOHU3HUPYIOUIMX YACTHI], TO3UMETP), ULl COXpAHEHHS 3J0POBbS U COONIOACHUS HOPM HKOJOTMYECKOTO
MOBEICHUS B OKpY’Kalollel cpeJie; COOTHOCUTh SHEPTUIO0 CBSI3U aTOMHBIX siep C Ae(PEeKTOM Macchl; MPUBOAUTH NMPUMEPHI BIUSHUS PaJHOaKTUBHBIX
M3JIy4CHHUI Ha KUBbIE OPraHU3Mbl; IOHUMATh MPUHLHKI JECUCTBUS JO3UMETpPA U paszinyaTh YCIOBHS €r0 HUCIOJIb30BAHMS; TOHUMATh 3KOJOTHUYECKHE
npoOieMbl, BO3HUKAIOIIME MPH HCHOJIb30BAaHUM ATOMHBIX 3JIEKTPOCTAHIUM, M MYTH pEIIeHUs STUX MpoOJeM, NEPCIEeKTUBBI HCIOJIb30BAHUS
YIPABISIEMOTO TEPMOSAEPHOTO CUHTE3A.

J1eMeHTbI ACTPOHOMHUM

BhinyckHUK HAYYUTCS: YKa3bIBaTh Ha3BaHUA 1uiaHeT CONIHEYHOW CHCTEMBI; pa3inyaTh OCHOBHBIC MPU3HAKU CYTOYHOTO BpallleHHUs 3Be3JHOro Heoa,
nuxkenus JIynel, CoHIA U IIJITAHET OTHOCUTENBHO 3B€3/1; MOHUMATh Pa3IMyusl MEX]y FeIMOLEHTPUIECKON U T€OIEHTPHUUECKON CCTeMaMU MUPa;

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCS: YKa3bIBaTh OOIIME CBOWCTBA M OTIMYMUS IJIAHET 3€MHOM T'PYIIbBI U MIIAHET-TUTaHTOB; MAJIbIX TEJ
ConnHeuHoil cuctemMbl M OOJBLIMX IUJIAHET; MOJb30BAaThCSA KapTOM 3BE3IHOTO HeOa mpu HAOMIOACHMSIX 3BE3AHOr0 Heba; pa3nuyarb OCHOBHBIE
XapaKTepUCTUKHU 3Be3] (pa3Mmep, LBET, TemIepaTypa) COOTHOCUTH ILIBET 3BE3/bl C €€ TeMIepaTypoi; pa3iuyarh THIOTE3bl O MPOUCXOXKIACHUU
CoHEeYHOM CUCTEMBL.



1. Conepxanue TeM yueoHoro npeamera «®@usuka» Touka Pocra

Ne Ha3Banue TeMbl KoamnyecTBo
4acoB

1 3aKOHEI B3aNMOACHCTBUS U ABYKCHUS TEIl 13
2 Mexannyeckue KojiebaHHsl U BOJIHBL. 3BYK 3
3 DNeKTpPOMarHUTHBIE SIBJICHUS 8
4 Ctpoenue aTomMa ¥ aTOMHOTO sifipa 7
5 Crpoenue u 3BorOIUS Beenennoi 3

Bcero 34

. 3aKkoHBI B3aUMOAEHCTBUA M JBUKECHUA TeJl.

MarepuanpHas Touka. Tpaektopus. Ckxopoctb. Ilepememenue. Cucrema orcuera. OmnpeneneHue KOOPIWHATHI ABWXKYyIIero tena. [ 'paduxu
3aBUCHUMOCTH KHHEMAaTHYECKHX BEIMYMH OT BpeMeHH. [IpsMonnHeliHOe paBHOYCKOpeHHOE ABMKeHue. CKOpPOCTh PaBHOYCKOPEHHOTO JIBHKEHHSI.
[lepemenenue npu paBHOYCKOPEHHOM JBIKeHUU. OnpesienieHue KOOpAUHATH IBIXKYIIEero Tena. ['paduku 3aBUCUMOCTH KHHEMATHYECKUX BEIUYUH OT
BpeMeHHU. YckopeHne. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABMkeHus. MHepumanbHas cuctema otcyeta. [lepseiii 3akoH Hbrotona. Btopoit 3akoH
Herorona. Tperuit 3akon Herotona. CBobOoaHoe nazeHue 3akoH BcemupHoro tsaroteHus. KpuposmHelHoe ABwkeHUE J[BH)KEHHE MO OKPY)KHOCTH.
UckycctBennsie crnyTHUkH 3emiu. Pakersl. MMmynbc. 3akoH coxpaHeHUsi uMIyJbca. PeakTuBHOE [BMkKeHHE. [IBmkeHHE Tena OpOILIEHHOTO
BEPTUKAIbHO BBepX. [IBMxKeHHE Tena OPOILIEHHOTo MOJ YIJIOM K FOPU30HTY. J[BUKeHue Tesla OpOIIeHHOTO TOPU30HTAIbHO. Y CKOpeHHue CBOOOAHOTO
najieHust Ha 3emiie U IpYTHuX IJlaHeTax.
®poHTaNbHBIE JJa00paTOpHbIe padoThl. 1.«3yueHne IBHKeHUS TeJIa NPHU AeliCTBUM CHJIbI TPEHU.
®ponTanbHas JaboparopHas padora Ne 2. «M3yyeHue qBHKEHHUS CBA3AHHBIX TeJD).

Bupryanabnas n1adoparopHasi pa6ora no teme: «M3ydyeHue ABHKeHHUS TeJia, OPOLIEHHOT0 MO/ YIJIOM K TOPU30HTY) .

Il. Mexanuuyeckne KoJ1e0aHUsSI U BOJHBI. 3BYK.

Mexannueckue konebanus. Ammiutyna. [lepuon, yacrora. CBoboaubIe Koebanus. KonebatensHbie cucTeMbl. MasiTHUK. 3aBHCUMOCTH TIEpUOIa U
94acTOThl HUTSHOTO MasTHHUKA OT AMUHBI HUTHU. [IpeBpailieHue >Hepruu mpH KojedaTeabHOM IBM)KEHHMH. 3aTyXxarolue KoseOaHus. BriHyXIeHHBIE
Kosnebanus. Mexannueckue BoHbIL. [InnHa BonHel. [IpogonpHble U monepedynbie BOJHBL. CKOPOCTh paclpocTpaHeHHs BOJHBI. 3BYK. BricoTa u TemOp
3Byka. ['poMkocTh 3ByKa/ Pacmpoctpanenue 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. Dxo. Pe3onanc. @ponHTanbHas jaboparopHas paboTa.
3.UccnenoBanue 3aBUCUMOCTH TIEPUOA U YACTOTHI CBOOOHBIX KOJIEOaHUH MAaTEMaTUYECKOTO MasiTHUKA OT €ro JTUHBIL.

JlabopaTopHas padora «3yuyeHue Ko1e0aHNH HUTSHOTO MASITHUKAY.



I1l. DinexTpoMarHuTHbBIE SIBJICHUS.

JlelicTBME MarHUTHOTO TIOJISI HA AJIEKTpHUEcKUe 3apsansl. ['paduueckoe m300pakeHne MarHUTHOTO ToJs. HampaBiieHne Toka M HampaBlieHHE €ro
MarHuTHOro noJisi. OOHapyXeHHe MAarHUTHOTO IOJIsl [0 €ro JAEWCTBUI0O Ha 3yeKTpudeckuil Tok. IlpaBuiio neBod pyku. MarHUTHBIA HOTOK.
DNeKTpOMarHuTHasE UHAYKIUS. SIBJI€HHME JIEeKTpOMAarHuTHOW MHAYKUMU. [loslyueHne nmepeMeHHOro 3JeKTPUUECKOro TOKa. DJIEKTPOMAarHuTHOE MOJIE.
HeonHopoaHoe u HeoiHOpOoIHOE T10J1€. B3aMMOCBS3b JIEKTPUYECKOI0 U MATHUTHOTO MOJIEH. DJIEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTbh pacpOCTPaHEHUs
JJIEKTPOMArHUTHBIX BOJIH. OJIEKTPOABHUraTeNb. OeKTporeHeparop. CBeT — »3IeKTpoMarHuTHas BojHA. DpoHTanbHas JsaboparopHas padoTa.
4.VI3yyeHue siBJI€HUS 3JI€KTPOMArHUTHON UHTYKIIUH.

JdemoncTpanus «I3MepeHne XapaKkTepUCTHK NEPEMEHHOI0 TOKa».

I V. Ctpoenue aToma 1 aTOMHOI0 siipa

PannoaxkTtuBHOCTh. Anbda-, 6erTa- U raMMma-usnydenue. OnbITEl O paccenBaHuIO0 anb(a-yacTtuil. [lnanerapHas monaens aroma. ATOMHOE SIpoO.
HpOTOHHO-HeﬁTpOHHaﬂ MOJCIIb dapa. MeTOJIBI Ha6J'IIO)IeHI/I$[ " perucTpanyv 4aCcTull. PaJII/IOElKTI/IBHBIe IMPEBPAILCHUA. SKCHepI/IMeHTaJ'II)HI)Ie METOIBI.
3apsn saapa. MaccoBoe yucio sapa. AnepHeie peakiuu. Jlenenne u cunre3 aaep. CoxpaHEeHHE 3apsiia 1 MAacCOBOTO YHMCJIA MPHU SACPHBIX PEaAKIIUIX.
OTKpBITHE IPOTOHA ¥ HEUTPOHA. SEpHBIC CHIIBI. DHEPTUs CBSA3M YaCTHI B siape. DHeprus cBsa3u. JledekT macc. Beigenenue sHepruu npu e CHUU U
cuntese saaep. McnonszoBanue siaepHoit sHeprun. Jlozumerpus. Anepueiit peaktop. [IpeodbpazoBanre BHyTpeHHEH dHEpruu siaep B JIESKTPUYECKYIO
SHEpruro. AToMHas 3HepreTuka. TepMosaepHble peakun. bruosornyeckoe 1eHCTBUE paauallii.

IIpakTuyeckas padora no reme: «CTpoeHUe aTOMa».
BupryaabHas jaboparopHas padora no reme: « Tpexu 3apsiskeHHbIX YaCTHID.

V. CtpoeHue u 3BoJo1us1 BeesreHHoii

COCTaB, CTPOCHHUC U ITPOUCXOKIACHHUC Comnneunoi cuctemsl. bonpmme tena ComHeuHod cuctembl. Manble Teia CoJHEUYHOH CHUCTEMBI. CTpOGHI/Ie,
HU3JIYUYCHUC U 3BOJIFOIUA COJ'IHI_Ia H 3BC3]I. CTpO@HI/Ie u 3BoJIIOIMS BeenmenHoM.



I11. KanengapHo-TreMaTH4ecKoe IVIAHMPOBaHUE 00Pa30BaTeJIbHON NMPOrPaMMbl

«Pu3uka B 3a7a4ax u IKCIIEPUMEHTAX» 9 kiacc. Touka Pocra

Ne Tema ypoka Koamn4yecTBo Jara
4acoB NpOBeIeHUSA
Pa3znen 1. 3AKOHBI MEXAHUKU

1 OcHOBHBIE 3aKOHBI MEXaHUKH.

2 OTHoweHue myre, NPOXOAUMBIX TEJIOM 3a MOCIIeI0BaTENbHbIE paBHbIE TPOMEXKYTKH BPEMEHU.

3 Pemenue 3a1a4 Ha mepeMeleHre Tesla Ipy IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBKEHUU 0e3

HavaIbHOMN
CKOPOCTH.

4 JIBro>KeHure Tena npu AEMCTBUM CUIIbI TPEHUS.

5 Pemenue 3aia4 Ha CuITy TPEHHUSL.

6 dponTanbHas gadopaTropHasi padora Ne 1. «3yyeHue 1BHKeHHUA TeJia NPU AeliCTBHH CUJIbI
TPEHUsD)

7 J[BU)KEHHE CBSI3aHHBIX TEJ B BEPTUKAIBHOM IJIOCKOCTH.

8 J[BH)KEHHE CBSI3aHHBIX TEJ B TOPU30HTAIBHOM MIOCKOCTH.

9 PemreHne 3a1a4y Ha IBM>KEHHE CUCTEMBI CBA3aHHBIX TEIL.

10 [[IpakTuueckoe pemeHue 3a1au: «/{BrkeHne no1 AeHCTBUEM HECKOJIBKUX CHJI: IBM)KEHUE HA TNIOCKOCTH.

11 |®pouHTaabHas JadopaTopHas padora Ne 2. «3yyeHne IBHKEHHUsI CBA3AHHBIX TeJD).

12 |BupryaabHasi 1a0opaTopHasi padora nmo teme: «M3yueHnue ABHKEHHS Tejla, OPOIMIEHHOTO MO/
YIJIOM K
TOPU30HTY».

13  [[Ipumeps! pemieHus 3a1a4 o KHHEMATUKE U JUHAMUKE .
Pasznen 2. MEXAHUYECKUE KOJIEBAHUSA U BOJIHbBI

14  Mexanuueckue konebanus. KonebatenbHas cuctema. Marematudeckuii MastHuk. Konebanus
MaTeMaTH4eckoro MastHuka. CBoOoaHbIe Kosiebanus. CMellleHrne 1 aMILTUTYAa KoJIeOaHu.

15 [[IpyxuHHbI MasTHUK. KonebaHnus npy:KMHHOTO MasTHHKA. [ apMoOHUYecKkHe KoeOaHus.

16  |Pemenue 3agau Ha MeXaHMUYECKHE KOJIeOaHHsI U BOJIHBL.

17  |JlaGopaTopHas padora «/3y4yeHne kojie0aHMii HUTAHOTO MATHUKA».
Paznen 3. 9JIEKTPOMAT'HUTHBIE KOJIEBAHUSA N BOJIHbBI

18  |Omnbrtel Dapajnes. SABneHne >EKTPOMArHUTHOM UHAYKINU. IHIYKIIMOHHBIH TOK.

19  [MaruutHsIif noTok. EnuHNIIa MarHUTHOTO NMOTOKA. I '@HepaTop MOCTOSTHHOTO TOKA.

20  |Pemenue 3amay mo teme: «MarauTHBIN TOTOKY.

21  [[lepemenHsbIil anekTpuyeckuii Tok. [lepronnyeckrue N3MEHEHUS CUIIBI TOKA U HANIPSDKEHUS IEPEMEHHOTO

3J'ICKTpI/ILIeCKOFO TOKa.
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HemoHncTpanus «M3MepeHne XapakTepUCTHK MePeMEHHOr0 ToOKa» ['paduk 3aBUCUMOCTH CHITBI
IIEPEMEHHOT0 TOKa OT BpeMeHHU. YacToTa NepeMEHHOro TOKa.

23 AMIUTHTYIHOE ¥ JISHCTBYIOIIEE 3HAYCHHS CHIIBI TOKA U HanpspDKeHUs*. ['eHepaTop nmepeMeHHOTO TOKa.
Pemenwue 3amau 1mo reMe: « AMIUTUTYTHOE U ACUCTBYIOIIECE 3HAYCHUS CHITBI TOKA M HATIPSHKCHUSDY

24 Pemrenne 3aay no teme: «AneKTpoOMarHiuTHbIEC KOJieOaHUs U BOJHBIY. Perenue 3anay o teme
AJIEKTPOMATrHUTHBIC KOJICOAHUSI.

Paznen 4. CTpoenue aToMa 4 aTOMHOTI0 si/Ipa

25 Pagnanus u pannoakTuBHOCTb. Asb(a-, 6eTTa- U raMMa-nu3Iy4eHue.

26 IIpakTnueckas padora no reme: «CTpoeHHe aToMa».

27 DKCIIepUMEHTATBHBIC METO bl HAOJIFOICHUS ¥ PETUCTPAIIAN DJIEMEHTAPHBIX YaCTHUII B SICPHON (hU3HKe.
Bupryanabnas n1adopaTtopHasi pa6oTa mo teme: « Tpeku 3apsizKeHHBIX YaCTHID.

28 Pemenue 3anau mo teme: «dueprus cBszu. Jledext mace»

29 Pemenwue 3amaq mo reme: « PaguoakTHBHBIC TIPEBPAIICHHS.

30 Pemenue 3a1a4 mo Teme: «SlaepHbie peakiyumy.

31 Kakoe 6uonoruueckoe AeiicTBUE OKa3bIBaeT paJuallis Ha OPraHu3M.

Pasznea 5. Ctpoenue u 3Boonus Beesennoit

32 CocraB, cTpoeHue u nmpoucxosxaeHne CoTHEYHON CUCTEMBI.

33 Crtpoenue, nznydeHue u 3Bororus CoirHIla u 3Be3/.

34 Ctpoenue u 3BoJtonusi BeeneHnoii.




