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AHHOTaNUs K 00pa3oBaTe/ibHOI nporpamme «@u3nka B 3a1a4ax»
9 kaacc Touka pocra.

Pabouass mporpamma mo ¢usuke ans 9 kiacca OCHOBHOM IIKOJNBI pa3paboTaHa B
COOTBETCTBUMU:

1. ®enepanbHblii 3ak0oH oT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6
obOpazoBanuu B Poccutickoit @eaeparuu» (¢ u3M. u Joi., BcTym. B cuity ¢ 01.09.2020).

2. [Tacniopt HanmoHansHOTO MpoekTa «O0pazoBanuey» (yTB. mpesuauymom CoBeTa
ripu [Ipesunente PO no crpaternueckoMy pa3sBUTHIO U HAITMOHAIBHBIM ITPOEKTAM, IPOTOKOJI
ot 24.12.2018 Ne 16)

3. l'ocymapctBennas  mporpamma  Poccuiickonn ~ ®enepanuun  «PasButue
obpazoBanus» (yTB. [loctanoBnenuem IlpaBurenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «OO0 yTBepKI€HUU TOCYJapCTBEHHON mporpammbl Poccuiickoit ®dexpeparnuu
«PazButne 00pazoBaHUs.

4. [Ipodeccuonanbubiii cranmapt «llemaror (memaroruyeckas IEATEIbHOCTh B
JIOIIKOJILHOM, HauyajJbHOM OOIIeM, OCHOBHOM OOIeM, cpeaHeM o0IieM o0pa30BaHUN),
(Bocrmiutarenb, yuutelb)» (pea. oT 16.06.2019) (IIpukaz MunuctepcTBa Tpyaa U COlMaaibHON
3amuThl PO ot 18 oktsi6ps 2013 1. Ne 544H, ¢ U3MEHEHHSIMU, BHECEHHBIMU MPUKA30M
MunucrtepcTtBa Tpyaa u couzammtbl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. No 422H).

5. Meronuueckue peKOMEHJAlMU IO CO3JIaHuI0 W (PYHKUMOHUPOBAHHMIO B
00111e00pa30BaTeNbHBIX OPraHU3alMsIX, PACIOJIOKEHHBIX B CEIHCKOW MECTHOCTH U MAaJIbIX
ropojuax, LIEHTPOB o0pa3oBaHuUs €CTECTBEHHO-HAYYHOU 151 TEXHOJIOTUYECKOHN
HanpaBieHHocted («Touka poctray) (YTBepkaeHbl pacnopsbkeHrneM MuHUCTEpCcTBa
npocBeienus Poccuiickoit deaeparyu ot 12 siuBaps 2021 r. Ne P-6)

6. Meroanueckue peKOMEHIAMH MO0 CO3JAaHUI0 U (PYHKIMOHUPOBAHUIO JIETCKUX
TEXHOIAPKOB

«KBantopuym» Ha 6aze oOrieoOpa3zoBaTeIbHBIX OpraHu3anuii (YTB. PacHoOpsHKEHUEM
Munuctepctsa npocsetienus Poccuiickoit @eaeparuu ot 12.01.2021 Ne P-4).

7. [IporpamMma ocHoBHOTO 001IETO OOpasoBanus. Pusuka. 7 - 9 Kmaccel (aBTOPHL:
A.B. Ileppimikun, H.B. ®wionoBuu, E.M. ['yrauk). ®dusuka. 7-9 xmaccel: pabouue

nporpammbl / cocT. D50 E.H. TuxoHoBa - 5-e uzj., nepepad.-M.: Jlpoda, 2015. — 400c.



O6beM yuebHOro BpeMeHH: 34 yacoB, 1 yac B HeaEmIo.

[IporpamMmma ompenensieT coAepKaHHE M CTPYKTypy Yy4eOHOro Marepuana,
MOCIIEOBATEIBLHOCTh €0 U3YyYeHHUs, MyTH (HOPMHUPOBAHHS CHUCTEMBbl 3HAHUM, YMEHHUA W
CIIOCOOOB JIEATEILHOCTH, Pa3BUTHUS, BOCIIUTAHUS U cOlMalM3annu ydamumxcs, [Ipenimaraemas
MporpaMma peajanu3yercs ¢ MoOMoIbIo yueOHo-MeToandeckux komiiekToB (YMK). YMK nns
KaXXJIOTO Kjlacca BKJIIOYAeT: YUeOHUK, 3aJlaUHUK, METOJUYECKUE MaTepHUalbl JIJIsl YUUTENs,
CaMOCTOSITENIbHBIE W KOHTPOJbHBIE pPalOTHI, TeTpaab Ui JabOpaTopHBIX padoT;
[Inanupyrorcst crnenyromue ¢GoOpMbl OpraHu3aluud  ydeOHoro mpoiecca: (pOHTaIbHBIE,
KOJUJIEKTUBHBIE; TPYIIIOBbIE; paboTa B mape; UHAUBUAYalbHbIE. B mpenonaBanuu npenmMera
OyAyT MCTHOJB30BaTHCS CIEAYIONMINE TEXHOJOTUH U METOJbI: JTHYHOCTHO-OPUEHTHPOBAHHOE
obyueHue; mpodaeMHoe o0ydeHue; nuddepeHnnpoBaHHOE 00YUSHNE; TEXHOJOTHH 00yUIeHUS
Ha OCHOBE pEIICHUS 3a/1a4; METO bl MHAUBHUIYAIbHOTO O0yUYEHUS;

Oco0OeHHOE 3HauYe€HHE B NPENOJABAHMM (PU3HKM HMEET IIKOJIbHBIM (PU3MUYECKHIA
HKCIIEPUMEHT, B KOTOPBIM BXOISAT JAEMOHCTPALMOHHBIA SKCIIEPUMEHT M CAMOCTOSTEIbHBIC
nabopaTopHbIe pabOThl yYaluXcsl Ha OCHOBE LU(POBOIi 1abopaTopuH.

Hesbro u3yuyeHus (PU3NKU B OCHOBHOM LIKOJIE SBJISIETCH:

1) B HampaBl€HUM JMYHOCTHOIO PAa3BUTUS - BOCHUTaHME TOTOBHOCTH
oOyJaromuxcsi K CaMOPa3BUTHIO U CaMO0Opa30BaHUIO HA OCHOBE MOTHUBAIIMU K OOyUEHHUIO U
MO3HAHWIO; - (hOpMUPOBaAHKE IIEHHOCTH 3I0POBOTO M 0O€30MacHOT0 o0pa3a KU3HHU, MPaBUII
WHAMBUIYAILHOTO W KOJIJIEKTUBHOTO O€30MacHOTO TMOBEICHUSI B UPE3BbIUAWHBIX CHTYAIIHX,
YTPOXKAIOUINX JKU3HU U TIOPOBBIO JIFOJICH, MPaBUJI TIOBEICHUS HAa TPAHCIIOPTE W HA IOPOTax. -
BOCHHUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTU MO3HATh MPUPOY, HEOOXOJUMOCTH Pa3yMHOTO
UCTIONB30BAaHUSl  JOCTMDKCHWH HAyKM W TEXHOJOTWUH JJs  JalbHEHIIero pa3BUTHS
YeJI0BEYECKOro 00IIEeCTBA; - Pa3BUTUE YBAXKEHUS K TBOPLAM HAyKH M TEXHUKHU; OTHOUICHUS K
(u3MKe KaK K 2JIEMEHTY 00111e4esIOBEYECKON KyIbTYpBhI;

2) B MeTa IMpeAMETHOM HaMpaBJIC€HUH OCBOCHUE 3HAHUH O MEXaHWYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX; BEIMUMHAX, XapPaKTEPU3YIOUINX 3TU
SBJICHMSI; 3aKOHAX, KOTOPbIM OHU MOJYUHSIOTCS; METOAaX HAyYHOIO MO3HAHUSI MPUPOJbI U
(dbopMHpOBaHUA Ha 3TOM OCHOBE MPEICTaBICHUNA O (PU3MUECKOW KapTUHE MUpPA; OBJIAJCHUE

YMEHHUSIMH TPOBOAUTH HAONIONEHUS TNPUPOIHBIX SIBICHUN, OMUCHIBATH U 0000IIATh



pe3ynbTaThl HAOMIOACHUN, UCTIOIB30BaTh MPOCTHIE U3MEPHUTENbHBIE MPUOOPHI A U3YyUEHUS
(Gu3NUecKUX SIBICHUN; TPEJICTaBIATh PE3yJbTaThl HAOMIOJEHUN WM U3MEpPEHUU B BUJC
Tabnull, TpaduKOB U BBISBIATH HA 3TOM OCHOBE SMIIUPUYECKHE 3aBUCUMOCTH; MPUMEHSTH
MOJIy4YE€HHBbIC 3HAHUA JJI1 OOBSICHEHHs] Pa3HOOOPA3HBIX MPUPOAHBIX SBICHUI U MPOIECCOB,
OPUHIIMIIOB JIEUCTBUS BAXKHEUIIIMX TEXHUYECKUX YCTPOMCTB, ISl peuieHus (U3NYeCcKuX
3a/a4; pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, HWHTEUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM B Mpoliecce pelieHus GU3NIecKuX 3a7a4 U BBIMOJHEHUS SKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHMM; CIOCOOHOCTH K CAMOCTOSITEIbHOMY HPUOOPETEHUI0 HOBBIX 3HAHHMM 110
¢u3rKke B COOTBETCTBUHU C >KU3HEHHBIMHU MOTPEOHOCTSIMH W HMHTEPECAMH; - HCIOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJOTMM JJI pEHIeHUs HHQPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
y4eOHBIX 3a/ad, B TOM YHCIIE: BBIYHMCICHUE, HAMCAHWE IMHCEM, COYMHEHUH, MOKIAIOB,
pedeparoB, co3laHuE MPE3EHTAUUN U Jp.;

3agaum n3yyeHust GU3MKU B OCHOBHOM LIKOJIE SIBJISIETCS:

dopMHUpOBaHUE y MIKOJFHUKOB OOIIEYYeOHBIX YMEHHI M HAaBBIKOB, YHHUBEPCATbHBIX
CHOCOOO0B AEATETLHOCTU M KIIIOUEBBIX KOMIEeTeHIMH. [IpuoprureTamu 1uisl IKOJIBHOTO Kypca
dbu3uKM Ha JTame OCHOBHOTO 0OmIero oOpa3oBaHus  SIBIAIOTCS  (OPMHUpPOBAHUE
METanpeIMETHBIX KOMIIETEHIUH, B TOM YHCIIe

[To3HnaBaTenbHasE NEATENBHOCTD: MCIONIb30BAHUE ISl TIO3HAHUS OKPYXKAIOIIEro Mupa
pa3IMYHBIX €CTeCTBEHHOHAYYHBIX METOAOB: HAONMIOJAeHNE, W3MEPEHHUe, SKCICPUMEHT,
MOJICTMPOBAHHUE;

. dopMupoBaHNe yMEHMI pa3nuydarh (HaKThl, TUMIOTE3bl, MPUYUHBI, CIEICTBUS,
JI0Ka3aTeNbCTBA, 3aKOHBI, TECOPHUH;

. NpUOOpPETEHUE ONbITa BBIABMKECHHS THIOTE3 I OOBSICHEHHS HW3BECTHBIX
(aKkTOB M FIKCIIEPUMEHTAILHOM MTPOBEPKU BBIIBUTAEMBIX THITOTES.

HNubopMalimoHHO-KOMMYHUKATHUBHAS AEATEIbHOCTD:

. BJIa/ICHHE MOHOJIOTUYECKOW U UANOruueckoil peubto. CrnocoOHOCTh MOHUMATh
TOUYKY 3peHHs cOOeCeHMKA U TPU3HABATH MPABO HA HHOE MHEHHUE;

. WCIIOJIb30BAaHUE JIJIsl PELICHUS! TO3HABATEIbHBIX W KOMMYHUKATHUBHBIX 3ajau

Pa3JINYHbIX HCTOYHUKOB I/IH(bOpMaHI/II/I.



Cnucoxk Jjurepatypbl ¢ YKa3aHMeM INepedYHsl  Yy4eOHO-MeTOAUYeCKOro
o0ecreyeHmsi, CpeACTB 00y4eHUS U IEKTPOHHBIX 00pa30BaTeIbHbIX PECypPCoOB.

1. ®dwusuka. 9 ki.: yued. musa obmeoOpasoBar. yupexacauid. /| A.B. TI€pbimkuH,
E.M. I'yrauk M.: llpoda, 2019.

2. ®dusuka. 8 ki.: yueb. mns obmeoOpasoBar. yupexacauid. / A.B. TI€pbImkuH,
E.M. I'yrauk M.: llpoda, 2019.

3. ®dusuka. 7 k.. yued. mias obmeobpasopar. yupexaenuid. /| A.B. TI€peimkuH,
E.M. I'yrauk M.: [Ipoda, 2018.

4. ®uzuka. 9 kjacc: nmoypouHsle MmiaHel o y4eOHuky A.B. Ilépeiukuna, E.M.
['yrhuk / aBT.- coct. H.JL.Ilenareituenko. — Bonrorpan: Yuurens, 2020. — 230 c.

5. ®uzuka. 8§ Kiacc: MOypouHble IUiaHbel o yuyeOHuky A.B. Il€perukuna, E.M.
['ytauk / aBT.- coct. H.JI.Ilenareriuenko. — Bonrorpan: Yuurens, 2019. — 230 c.

6. ®uzuka. 7 Kiacc: MoypouHble TuiaHbl no yuyeOHuky A.B. [lépeimkuna, E.M.
I'ytauk / aBT.- coct. H.JL.Ilenareituenko. — Bonrorpan: Yuurtens, 2018. — 271 c.

7. ®dusuka: 3amaunuk: 9 — 11 kin.: Yueb. mocobue mis obOmieoOpazoBaT. yueo.
3aBeneHuil. — M.: Ilpoda, 1996. — 368 c.: un. — (3agaunuku «J[podn»).

8. ®uzuka. Tectel. 7 — 9 knaccel. Kabapaun O.D., Opio B.A. YueGH. - MeTof
nocobwue. — 4-¢ uzn., crepeorun. — M.: [Ipoda, 2000. — 96 c.: ui.

9. @u3NYEeCKU JKCIIEPUMEHT B CpenHen Imkone: MexaHuka. MonekynspHas
¢usuka. Dnexrpoaunamuka / [llaxmaes H.M., [lluno B.®. — M.: Tlpocsemienue, 1989. —
255 c.: un. — (b-xa yuurenst puzukn).

HNuTepHeT-pecypcsnl:

1.bubmuoreka — Bce 1o mpeamery «Dmsukay. — Pexum  gocryna:

http://www.proshkolu.ru 2.BuneoonsiTel Ha ypokax. — Pexum nocryma: http://fizika-

class.narod.ru

3. Enunas  kommekimst iudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. —

Pexxum  mocryma: http://schoolcollection.edu.ru

4. WuTepecHbie MaTepuanbl K ypokam (U3MKM TO TeMaM; TECThl MO TeMaM;

HarJsAHbIE TOCOOUs K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

5. Hudposbie oOpa3oBaTebHbIe PECYPCHI. — Pexxum JOCTyTA:

http://www.openclass.ru



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

6. DJEeKTpOHHbIE YYEOHUKH IO ¢usuke. — Pexum JocTyna:

http://www.fizika.ru MadopmarmoHHO-KOMMYHHKATHBHBIE CPEICTBA:

7..Burpyansasie 1abopatopusie paboTsl o pusuke (CD).


http://www.fizika.ru/

Ilnanupyemblie pe3yJibTaThl 0CBOEHUSI 00Pa30BaTEeIbHON MPOTrPaMMbI

«DPu3uka B 3agauax» 9 kiaacce. Touka Pocta

JInuHoCTHBIMHU pe3yiabTaTamMu 00y4eHus ¢pusuke B 9 Kiacce siBJIAIOTCH:

. c(hOpPMHUPOBAHHOCTh TIO3HABATEIHHBIX HHTEPECOB, WHTCIUICKTYAIbHBIX U
TBOPUYECKUX CITIOCOOHOCTEN yJaluxcsi;

. yOCKJAECHHOCTh B BO3MOXXHOCTH TMO3HaHUS MPUPOJLI, B HEOOXOAUMOCTH
Pa3yMHOI0 HMCHOJIb30BaHUS JOCTHKCHUW HAYKW M TEXHOJOTUHM U1 JAJbHEHMIIEro pa3BUTHUS
YeJIOBEUECKOro 00IIeCcTBa, YBAKEHUE K TBOPIIAM HAYKU U TEXHHUKHU, OTHOIIECHUE K (DU3UKE KaK
AJIIEMEHTY OOILIEYET0BEUECKOU KYJIbTYPbI;

. CaMOCTOSTENIbHOCTh B MPUOOPETEHNN HOBBIX 3HAHUW U MPAKTHUYECKUX YMEHUM;

. TOTOBHOCTh K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU
WHTEPECAMH U BO3MOKHOCTSIMU;

. MOTHBAIMsI 00pa30BaTEIbHOMN ACATEIBHOCTH MIKOJIHLHUKOB Ha OCHOBE TUYHOCTHO
OPUEHTHUPOBAHHOTO MOIXO/A;

. dbopMupoBaHUE IIEHHOCTHBIX OTHOIICHUN APYr K APYTYy, YUHUTENI0, aBTOpam
OTKPBITUN U U300PETEHU, pe3yIbTaTaM 00yUCHHSI.

MertanpeamMeTHbIMH pe3yJibTaTaMu 00ydyeHus pusnke B 9 Kiacce siBJISIIOTCS:

. OBJIAJICHUE HAaBBIKAMHU CaMOCTOSITEIbHOTO MPUOOpPETEHUsT HOBBIX 3HAHUM,
OpraHu3allud Y4eOHOU JesSTeIbHOCTH, MOCTAHOBKH IIeJIeH, TIIaHUPOBAHHUS, CAMOKOHTPOJISI U
OLICHKH PEe3yJIbTATOB CBOEU JESATEIBbHOCTH, YMEHUSMH MPEIBUACTh BO3MOXKHBIE PE3YIIbTATHI
CBOMX JICHICTBUIA;

. MOHUMAHHME PA3TMUYUN MEXAY HCXOJHBIMH (PaKTaMu M TUIOTE3aMU IS X
OOBSCHEHHS, TEOPETUYECKUMU MOJCISIMH W PEATbHBIMU  OOBEKTAMHU, OBJIAJCHUE
VHUBEPCAIBHBIMH yUYE€OHBIMH JCHCTBUAMH Ha TMpUMEpax THUIOTe3 MJs OOBICHEHUS
U3BECTHBIX (DAKTOB M IKCHNEPUMEHTAIBHOW MPOBEPKU BBIIBUTAEMbIX THIOTE3, Pa3pabOTKu
TEOPETUYECKUX MOJEIEN ITPOLIECCOB UM SIBJICHUN;

. dbopMHpOBaHHE YMEHHWIl BOCIPUHUMATH, TlepepadaThiBaTh U MPEAbIBISTH
uH(poOpMaIIMI0O B CJIOBECHOW, OOpa3HOM, CHUMBOJMYECKOW (opmax, aHaIU3UpOBaTh M

Hepepa6aTmBaTb IMMOJIYUYCHHYIO I/IH(i)OpMaLII/IIO B COOTBCTCTBHMHN C IIOCTABJICHHBIMHU 3aJa4aMH,



BBIJIEJISITh OCHOBHOE COJIEPKAaHUE IPOUYUTAHHOIO TEKCTA, HAaXOJAWTh B HEM OTBETHl Ha
IIOCTABJICHHBIE BOIIPOCHI U U3J1ararh €ro;

. NpUOOpPETEHUE OIbITa CaMOCTOSATENBHOIO TOWCKAa, aHaau3a U oTbopa
uH(GOPMALMK C HCIOJIb30BAHUEM PA3IUYHBIX HMCTOYHHKOB M HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHUH JUIsl pELIEHUS NT03HABATEbHBIX 3a/1a4;

. Pa3BUTHE MOHOJIOTMYECKON M JHATIOTMYECKOW pEeYd, YMEHHs BbIpaXaTb CBOU
MBICIM W CIIOCOOHOCTH BBICIYUIMBaTh COOECEIHUKA, IOHMUMATh €ro TOYKY 3pEHHs,
MIPU3HABATh MPABO APYrOro 4YejIOoBeKa HA UHOE MHEHHUE;

. OCBOCHHME IMPUEMOB JECHCTBUH B HECTAHAAPTHBIX CUTyalUsX, OBJIAJCHUE
ABPUCTUYECKUMHU METOAAMHU PEIICHUS IPOOIeM;

. (opMHpoBaHWE YMEHUU paboTaThb B TPYIIE C BBIIOJHEHUEM PA3ITHYHBIX
COLIMAJIbHBIX POJIEHM, MPEACTaBIATh U OTCTAaUBaTh CBOM B3IJISABI U YOEXKIEHUS, BECTU
TUCKYCCHIO.

IIpenmeTHbIMHU pe3yjbTaTaMu 00y4eHusi pusuke B 9 Kiacce siBJISIIOTCA:

. (opMupoBaHHE NPEACTaBICHUA O 3aKOHOMEPHOW CBS3M M I103HABAEMOCTH
ABJICHUN TpUPOAbI, 00 OOBEKTHUBHOCTH HAYYHOTO 3HAHMS; O CHUCTEMOOOpa3yloled poJin
(GU3MKK [ pa3BUTUSL JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKM M TEXHOJOTUW; HAYyYHOIO
MHUPOBO33pEHUSI KaK pe3ysbTara U3yyeHUs OCHOB CTPOEHUS MaTepUH U (PyHJaMEHTaJIbHBIX
3aKOHOB (PU3HKHU;

. 3HaHUA O MPUPOJE BAXKHEUIIMX (DU3MUECKUX SIBJICHUM OKPYXAlOUIero MHupa U
NOHUMAaHUE CMbIcIIa (PU3UUYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUEHHBIX SIBJICHUN;

. (dopMHpoBaHrE TEPBOHAYAIBHBIX MPEACTABICHUN O (U3MUECKOW CYHUIHOCTH
ABJICHUM MPUPOABl (MEXAHMYECKUX, TEIUIOBBIX, AJEKTPOMATHUTHBIX M KBAaHTOBBIX), BHJIAX
Matepuu (BEIIECTBO U MOJIe), IBMXKEHUU KaK CIoco0e CYIIEeCTBOBAHUS MAaTEPUU; YCBOCHHE
OCHOBHBIX HJEM MEXaHHKH, ATOMHO- MOJIEKYJIIDHOIO YYEHHMS O CTPOCHUM BELIECTBA,
AJIEMEHTOB 3JIEKTPOJMHAMHUKU U KBAaHTOBOM (PU3UKHU; OBJA/IEHUE MOHATUIHHBIM anmnapaTtoM U
CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

. YMEHUS NOJIb30BaThCS METOJAMU HAYyYHOI'O MCCIIEOBAaHUA SIBICHUN MPHUPOBI,
OPOBOANUTh HAOMIOAEHMSI, IUIAHUPOBATh M BBINOJHATH 3KCIEPUMEHTHI, 00padaThIBaTh
pe3ynbTaThl M3MEPEHMH, MNPEACTABIATh PE3yJlbTaThl W3MEPEHUN € IMOMOILBIO Tabu,

rpagukoB u ¢dopmyn, OOHAPYKHMBATh 3aBHCHUMOCTH MEXAY (DH3NYECKUMH BEIMYMHAMH,



OOBSICHSITH MTOJTYYEHHBIE PE3yJIbTaThl U JI€NIaTh BHIBOJIbI, OLICHUBATh T'PAHUIILI TOTPEIIHOCTEH
pEe3yJabTaTOB U3MEPEHMUIL;

. YMEHUS MPUMEHATh TEOPETUYECCKHE 3HAHUS 10 (PU3MKE HA MPAKTHKE, PEIIaTh
dusndeckue 3a1a9n Ha IPUMEHEHHE ITOTYYEeHHBIX 3HAHUA;

. YMEHUS U HABBIKU MMPUMEHSTD MOTYyYEHHBIC 3HAHUS ISl OObSICHEHUS! TPUHITUIIOB
JEUCTBUS BAXHEHIITNX TEXHUYECKUX YCTPOUCTB, (paOOThI) MAIIMH M MEXaHU3MOB, CPEICTB
NEPEeNBIKEHUSI M CBSI3M, OBITOBBIX MPHUOOPOB, TMPOMBIIUIICHHBIX TEXHOJOTHUYECKHUX
MPOIECCOB, PEIICHUS] TMPAKTUYECKUX 3a7ad I[IOBCEJIHEBHOM JKU3HU, OOECIEeUCHUS
0€30IacCHOCTH CBOEH JKU3HU, PAIIMOHAIBHOTO MPUPOJIONIOIL30BaHUS U OXPAHbI OKPYKaIOIIEH
Cpelbl; BIIMSHUS TEXHUUECKUX YCTPOMCTB Ha OKPYXKAIOLIYIO CPELY;

. OCO3HAHHME BO3MOXKHBIX TPUYMH TEXHOTEHHBIX U IKOJIOTUUECKUX KaTacTpod.

. OCO3HaHUE HEOOXOJUMOCTH MPUMEHEHUs TOCTHXKCHHN (DM3UKA U TEXHOJOTHI
IUISL PAalMOHAIBHOTO ITPUPOIOIIOIIB30BaHNS,

. OBJIAJICHHE OCHOBaMM 0€30MaCHOTO  HCIOJIb30BAHUS  €CTECTBEHHBIX H
VCKYCCTBEHHBIX JJICKTPUUYECKUX U MarHUTHBIX MOJIEH, SJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH,
€CTECTBEHHBIX U MCKYCCTBEHHBIX HMOHU3UPYIOIIUX H3Ty4eHUN BO M30€KaHUE UX BPEIHOTO
BO3JICVICTBUS HA OKPYKAIOIIYIO CPEAY U OPTAaHU3M UYEJIOBEKa;

. dbopmupoBaHre YOSKIICHUS B 3aKOHOMEPHOU CBS3M M MO3HABAEMOCTHU SIBJICHHM
NpUPOJIbl, B OOBEKTUBHOCTH HAYYHOTO 3HAHMS, B BBICOKOW IIEHHOCTH HAyKW B Pa3BUTHU
MaTepUaIbHOU U TYXOBHOU KYJIBTYPHI JIFOJEH;

. pa3BUTHE TEOPETUUECKOTO MBIIIJIEHHUS Ha OCHOBE (POPMHUPOBAHUS YMEHHI
yCTaHaBJIMBaTh (paKThl, pa3jInvaTh MPUUYUHBI U CIIEICTBUS, CTPOUTH MOJEIA W BBIJIBUIaTh
TUTOTE3bI, OTHICKUBATh U (POPMYIUPOBATH JOKA3AaTEIbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOJIUTH
U3 SKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETUUECKUX MOJIeNiel (PU3nuecKrue 3aKOHBI;

. pa3BUTHE YMEHUs IUIAHHPOBATh B IIOBCECIHEBHOW >KWU3HU CBOM JIEUCTBHUS C
NIPUMEHECHUEM  TOJIYYCHHBIX  3HAHUW  3aKOHOB  MEXAHHWKH,  JJIEKTPOAWHAMHUKH,
TEPMOJIMHAMUKH M TETUIOBBIX SBJICHUMN C LETbI0 COEPEKEHUS 3T0POBBS;

. dbopMupoBaHWE  TPEACTABJICHWA O  HEPAIMOHAIHLHOM  HCIOJIH30BAHHUH
OPUPOJHBIX PECYPCOB W DHEPTUM, 3arpsA3HEHWHU OKPYKAKOWIEH Cpeabl KakK CIEICTBHUE
HECOBEPIIECHCTBA MAIlIMH U MEXaHU3MOB.

° KOMMYHHKAaTUBHBIC YMCHHUA: JOKJIaAbIBATh 0 pe3ylibTarax CBOCTO



UCCJIEI0OBAHMS, YYacTBOBaTh B JHCKYCCHM, KpPaTKO M TOYHO OTBE€YaTh Ha BOIPOCHI,
UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKU HH(MOpMAIUH.

BbinycKHUK HAy4YUTCH: COOJIOATh MpaBuia OE30MACHOCTH M OXpaHbl TpyAa MpH
pabore ¢ y4eOHBIM U JIa0OpaTOpPHBIM OO0OPYIOBAaHHEM; IMOHHUMATh CMBICT OCHOBHBIX
(bu3NUecKuX TEPMHUHOB: (uU3MUECKOe Teno, (U3HYEecKoe sBJICHHE, (U3MYecKas BeIUYHHA,
€AVHUIBI U3MEPEHUS; paclo3HaBaTh NPOOJIEMBI, KOTOPbIE MOYHO PELIUTh MPU ITOMOIIH
(GU3MUECKMX METOJIOB; aHAJIM3UPOBATh OTICIbHBIC ASTallbl MPOBEICHUS HCCICAOBAHUN U
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOJEHUI U ONBITOB; CTABUTH OIBITHI [10 UCCIIEIOBAHUIO
(u3NUEeCKUX SABJICHUM WM (PU3MUECKUX CBOMCTB Tel 0€3 HCIOJIb30BAHUS MPSMBIX
U3MEpEeHH; mpu 3TOM (opMynupoBaTh MpodiaemMy/3aiadyy y4eOHOTO SKCHEPHUMEHTA,;
coOHpaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000PY0BaHUS; TPOBOJIUTH ONBIT U (DOPMYIUPOBATH
BBIBOJIbI.

[Tpumeuanue. [Ipu npoBeneHun ucciaenoBaHus PU3NYECKUX SBICHUM N3MEPUTENIbHbIE
MpUOOPBl MCHOJIB3YIOTCS JIMIIb KaK JATYUKU M3MEPEHHs (PU3UUYECKUX BEJIWYUH. 3alucu
NOKa3aHUM MPSMBIX U3MEPEHUHN B 3TOM cillyyae He TpeOyeTcsl MOHUMATh POjib HKCIEPUMEHTA
B MOJYYEHUU HAYYHOU MH(OpPMAIUK; MPOBOAUTH IPsIMble U3MEPEHUS (QU3HMUECKUX BEIUYHH:
BpEMs, pacCTOsIHUE, Macca Tena, 00beM, CHIla, TeMIeparypa, arMoc(epHoe IaBieHUE,
BJIQXKHOCTb BO3/yXa, HalpsyKEeHUE, CHJIa TOKa, paJAuallMOHHBIA (POH (C HCMOJIb30BaHHEM
JO3UMETpA); MPU ITOM BBIOMPATH ONTHUMAJBHBIA CIOCOO HU3MEPEHUsS M HCIO0JIb30BATh
IIPOCTEUIIINE METOJIbI OLEHKH IMOTPEIIHOCTEN U3MEPEHUM.

[Ipumeuanue. Jlrobas yueOHas mnporpaMma JAODKHA OOECIeYMBATh OBJIAJICHUE
OpSIMBIMM ~ M3MEPEHUSIMA  BCEX IMEPEUYHUCICHHbIX (U3MYECKHX BEJIWYUH. TMPOBOAUTH
HCCIIEIOBaHNE 3aBUCUMOCTEN (PU3UUECKUX BEJMUYHMH C MCIIOIb30BAHUEM MPSMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH
¢u3nuecKkuX BETWYMH B BUAE TaOIUI] W TpaduKOB, JENaTh BBIBOJALI MO PE3yJIbTaTaMm
WCCIIEIOBaHMs; TPOBOJIUTh KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEJIUUMH: MPH BBHINOJIHEHUU
U3MEpPEHU cOOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJENYs MPEIIOKEHHON NHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIWYMHBI M AHAIM3UPOBATH IIOJYYEHHBIE PE3YyJbTaThbl C Y4YETOM
3aJIaHHOM TOYHOCTH H3MEPEHH; aHaIM3UpOBaTh CUTYyallMU MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, Yy3HaBaTh B HHUX [MPOSIBJICHUE U3YYCHHBIX (DU3UUYECKUX SIBJICHUU WIU

SaKOHOMepHOCTeﬁ U MNPHUMCHATH HMCHOIIMCCA 3HAHHA I HX O6T)$ICH€HI/I$I; IIOHUMAaTb



MPUHITUIIEI  ACHUCTBUS MAIlIMH, TPUOOPOB W TEXHUYECKUX YCTPOWCTB, YCIOBHUS WX
0€30I1aCHOr0 MCIOJIb30BaHUSI B IMOBCEAHEBHOW J>KMU3HHU; HCIOJb30BaTh IPH BBIMOJHEHUH
y49eOHBIX 3a/7a4 HAyYHO-TIOMYJISIPHYIO JUTEPATYpPy O (DU3WYECKHUX SBICHUSAX, CIIPABOYHBIC
MaTepualIbl, pecypchbl IHTepHET.

BbINYCKHUK MOJYYUT BO3MOKHOCTHh HAYYHUTBHCH: OCO3HABATH LIEHHOCTh HAYYHBIX
WCCJICIOBAHMM, POJIb (U3HKK B PACIIUPEHUH MPEACTaBICHUI 00 OKpYKAIOIIEeM MHPE U ee
BKJIQJl B YJy4YIICHHE KadecTBa KWU3HHU; MCIOJIb30BaTh IPUEMBI MOCTPOCHUSA (HU3UUECKUX
MoJiesel, moucka u (GOpMyJIUPOBKHU JOKA3aTEIbCTB BBIIBUHYTBHIX THUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HAa OCHOBE DOMIUPUYECKH YCTAHOBJIEHHBIX (DaKTOB; CpaBHUBATh TOYHOCTh
U3MEpeHUs (PU3MYECKUX BEIMYHMH I10 BEJIIMYMHE HX OTHOCHTEIBHOM IOTPEIIHOCTH TPH
MPOBEACHUN TPSMBIX H3MEPEHUM; CAMOCTOSTEIIBHO IPOBOJUTH KOCBEHHBIE HM3MEPEHUA U
UCCIeOBAaHUS (PU3MYECKUX BEIIMYMH C HCIIOJIB30BAaHHUEM Pa3IMUHBIX CIIOCOOOB HM3MEPEHUS
(bU3UYECKUX BEJIMYHMH, BHIOMPATh CPEJCTBA M3MEPECHHUS C YUETOM HEOOXOJMMOM TOYHOCTHU
U3MEPEHH, 000CHOBBIBATH BBIOOP CrIOCO0Aa M3MEPEHHUs, a/IEKBATHOTO MTOCTAaBJICHHOM 3ajaye,
IIPOBOJIMTH OIIEHKY JOCTOBEPHOCTH MOJYUEHHBIX PE3YJIbTAaTOB; BOCIIPUHUMATH HH(GOPMAITHIO
(bU3UYECKOr0 COJiepKaHUSI B HAYYHO-TIOMYJISIPHOM JIMTEpaType U CpeACTBaX MacCOBOU
nHpopMaIuy, KPUTHUUYECKH OLCHUBATh TMOJY4YEHHYI0 HHGPOPMAIMIO, aHaJu3upys ee
COJIep)KaHME U JIaHHBIC 00 HCTOYHHUKE MH(POPMAIUHU; CO37aBaTh COOCTBEHHBIC MUCHMECHHBIE 1
YCTHBIE COOOIIeHUsT O (PU3MYECKUX SBJICHUSAX HA OCHOBE HECKOJBKUX HCTOYHUKOB
uH(popMalMK, CONMPOBOXKAATh BBICTYIUICHHE MPE3CHTAlMECH, YYHUTBhIBAsS OCOOCHHOCTH
ayAUTOPUN CBEPCTHUKOB.

MexaHnnueckue siBJI€HUSA

BohinyCKHMK HAy4YHMTCSI: Pacro3HaBaTh MEXAHWYECKUE SIBICHUS M OOBSICHATH Ha
OCHOBE MMEIOIIUXCS 3HAHUKM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTECKAHUS DTUX SIBJICHUM:
PaBHOMEPHOE M  HEPABHOMEPHOE JBUXXEHHE, PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEHHOE JBIDKCHHE, OTHOCHUTEIBLHOCTh MEXaHWYECKOTO JBHXKEHHS, CBOOOIHOE
MAJICHUE TEJI, PABHOMEPHOE NBHXKEHHUE IO OKPYKHOCTH, MHEPLHUS, B3aUMOJCHCTBUE TEJI,
PEAKTUBHOE JBWKECHUE, NEpefaya NaBJICHHUS TBEPAbIMHU TEJIaMH, XHUJIKOCTAMU U Ta3aMu,
aTMoc(epHoe aBjieHue, IJIaBaHUe TeJl, PABHOBECHE TBEP/BIX TEJI, UMEIOLIUX 3aKPEIJIEHHYIO
OChb BpallleHHsI, KojeOaTelbHOE JBUXKEHHUE, PE30HAHC, BOJIHOBOE JBWKEHHE (3BYK);

OIIMCbhIBATb HM3YYCHHBIC CBOMCTBA TE€JI U MEXaHUYECKHUE SABJICHUS, HCIIOJIb3YA (I)I/I3I/I‘-IGCKI/IC



BEJIMYUHBI: MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, MEepUoJl OOpalleHus, Macca Tena,
IUIOTHOCTh BEILECTBA, cuia (CHjla TSKECTH, CWJIa YIPYIOCTH, CWJIa TPEHUs), NaBJICHHE,
UMITYJIbC TeNla, KMHETUYEeCKash SHEeprusi, MOTEHIMallbHAs SHEPrusi, MexaHudeckas padoTa,
MexaHudeckas MouiHoctb, KIIJ[ mpu coBepumieHnn padOThl C HCHOJIB30BAHHEM MPOCTOrO
MEXaHMU3Ma, CUJIa TPEHMs, aMIUINTyJa, MEpPUOJ M 4YacToTa KoyeOaHUil, AJIMHA BOJHBI U
CKOPOCTb €€ PACIPOCTPAHECHHMS; IPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3NYECKHUI CMBICI
UCIOJIb3yEMBIX BEJIWYMH, UX O0OO3HAUYEHHUS M €IMHULIBI U3MEPEHUs, HaXOAUTh (HOPMYIIbI,
CBA3BIBAIOIIME JIaHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTUMU BEJIMYMHAMH, BBIYHCIIATH
3Ha4YC€HHE (PU3NYECKOM BEJIMYMHBI, aHAIU3UPOBATh CBOMCTBA TEJ, MEXAHUUYECKHUE SIBJICHUS U
IPOLECCHI, UCIIONIB3Ys (PU3NUYECKUE 3aKOHBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOIO
TATOTEHMSI, IPUHLIMII CYNIEPIO3ULUHU CUJI (HaX0oxkAeHHe paBHoAeHcTBYIomEen cuibl), I, 1T u 111
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs HUMITyJIbca, 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumeza; Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIPDQKECHHE;, pa3InyaTh OCHOBHBIE TMPU3HAKK HW3YYEHHBIX (DU3MUYECKUX MOJIETEH:
MaTepualibHas TOYKa, HMHEpLMalbHAs CUCTEMa OTCYETa; pelarb 3aJa4d, HCIOIb3Ys
(u3nuecKre 3aKOHbI (3aKOH COXPAHEHHS] PHEPTUH, 3aKOH BCEMUPHOTO TATOTECHHUS, MPUHLIHUII
cynepnosnunu cwui, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOH I'yka,
3akoH [lackans, 3akon Apxumesna) u GopmyJibl, CBA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI (ITyTh,
CKOpOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CUJa, JABJICHHUE, UMIYJIbC TENa,
KWHETUYECKasi SHEeprus, MOTEHIMallbHAsh 3HEpPrus, MeXaHuuyeckas pabdoTa, MeXaHWYecKas
motHocTh, KITJ] mpocroro mexanusma, cuia TPEHUS! CKOJIbXKEHUS, KOYPPULIHUEHT TPEeHHUS,
aMIUIUTY/1a, IEPUOJI U YacToTa KoJieOaHUM, IMHA BOJHBI U CKOPOCTh €€ PACIPOCTPAHECHHUS):
Ha OCHOBE aHaJIM3a YCJOBHS 3aJlayM 3alMChIBaTh KPAaTKOE YCIOBHUE, BBIIEIATH (PU3HUECKUE
BEJIMYMHBI, 3aKOHBI U (HOPMYJIbl, HEOOXOAMMBIEC AJIA €€ pEelIeHUsl, MPOBOAUTH PacyeThbl U
OLICHMBATh PEAIbHOCTD MOJIyYEHHOTO 3HAUeHUS (PU3UUECKON BEIUUMHBI.

BBINYCKHMK MOJYYHT BO3MOKHOCTHL HAYYMTBCH: MWCIOJb30BAaTh 3HAHUA O
MEXAHUYECKUX SIBJICHUSIX B IOBCEIHEBHOM MHU3HU JUIsl oOecneyeHus Oe30IacHOCTU IpHU
oOpallleHuu ¢ MpudopamMu UM TEXHUYECKUMHU YCTPOWCTBAMH, IJI COXPAaHEHHUS 370POBbS U
COOJIIOICHNSI HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOLIEH Cpefie; NPUBOAUTH PUMEPHI
NPAKTUYECKOIO MCHOJIb30BAaHUS (PU3NYECKUX 3HAHMUA O MEXAaHUYECKHX SBICHUIX U

(1)I/IBI/II-IGCKI/IX 3dKOHaXx; HPHUMCPLI HCIIOJIb30BaAHUWA BO300HOBJISIEMBIX HMCTOYHHKOB SHCPIUuu,



JKOJIOTUYECKUX TOCIEACTBUMA HCCIENOBAHUS KOCMHYECKOTO IMPOCTPAHCTB; pPa3invaTh
TPaHUIBl  MPUMEHUMOCTH  (U3UYECKMX 3aKOHOB, TIOHMMaTh BCEOOIIUH  XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHCHHS MEXAaHMYECKOW DSHEPIruH, 3aKOH
COXpPAaHECHUSI UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS) U OTPAHUYECHHOCTh HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumesna W Jp.); HAXOJIUTh aJCKBATHYIO MIPEIJIOKEHHON
3amaue (PU3UIECKYI0 MOJIEIb, pa3peniath MpoodieMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUU 110
MEXaHUKE C MCIIOJIb30BAHMEM MAaTEMATHMYECKOro ammapara, Tak U Opu MOMOIIUM METOJIOB
OLICHKH.

JJIeKTPpUUYeCKUe U MATHUTHbIE SIBJICHUSA

BbInyCKHMK HAYYMTCH: Paclio3HaBaTh AJICKTPOMArHUTHBIC SIBJICHUS M OOBSICHATH HA
OCHOBE MMEIOIIMNXCS 3HAHUM OCHOBHBIE CBOWMCTBA WJIM YCJIOBUSI MPOTEKAHUSA ITUX SIBICHUM:
DJICKTpU3AIMs TEJ, B3aUMOJCUCTBHUE 3aps/IOB, DSJICKTPUYECKUM TOK M €ro JCUCTBUA
(TemoBoe, XUMHUYECKOE, MArHMTHOE), B3aUMOJCHCTBHE MArHUTOB, JJEKTPOMAarHUTHAs
WHAYKUHWS, JACHUCTBME MAarHUTHOTO IO HA NPOBOAHMK C TOKOM W Ha JBUXKYILYIOCS
3apSOKEHHYK0 YacTHUIly, JIEMCTBHE JJIEKTPUUYECKOTO IO Ha 3apsHKEHHYH0 YacTHILy,
3JIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEMHOE pAaCHpPOCTPAHEHUE CBETA, OTPAKEHUE U
MPEJIOMJICHUE CBETa, JIUCHEPCUS CBETA. COCTABJIATH CXEMbl JJIEKTPUYECKUX ILENeu ¢
MOCJICOBATEbHBIM M MApPAJUICIIbHBIM COCAUHEHHUEM DJJIEMEHTOB, pa3jindas YCJIOBHBIC
0003HAYEHUs PJIEMEHTOB JICKTPUUYECKUX LIeNell (MCTOYHUK TOKA, KJII0Y, PE3UCTOP, PEOCTarT,
JaMITOYKa, aMIIepMETpP, BOJILTMETP). MCIOJIB30BATh ONTHYCCKHE CXEMBI JUIS IOCTPOCHUS
n300paXeHUi B IUIOCKOM 3€pKajie U coOMparolell JIMH3e. ONMUChIBaTh M3yUYEeHHBIC CBONCTBA
T W DJEKTPOMATHUTHBIC SIBICHUS, HUCIOIB3YysSd (DU3UUECKHUE BEJIWYWHBI: DJICKTPUUYCCKUIN
3apsid, CUja TOKA, DJICKTPUUYECKOE HAIPSHKEHUE, JJIEKTPUUECKOE CONMPOTUBIIEHUE, YAEIbHOE
CONPOTHUBJICHUE BEIIECTBA, padoTa JJIEKTPUUYECKOrO TIOJISl, MOIIMHOCTh TOKa, (HDOKYCHOE
PACCTOSIHUE U ONTUYECKAs] CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa; NPH ONMHCAHWUU BEPHO TPAKTOBATH (PUBMUECKHN CMBICT HCIIOIh3YyEMBbIX
BEJIMYMH, MX OOO3HAYECHUS W EIWHUIIBI M3MEPECHHS; HaXOIUTh (OPMYJIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIMYHMHY C JPYTMMH BEIMYWHAMU. aHAJIM3UPOBATh CBOWMCTBA TeEI,
AJICKTPOMAarHUTHBIC SIBIIGHHST M TPOIECCHI, HCHOJIb3ys (U3UYECKHE 3aKOHBI: 3aKOH
COXpaHEHHMs DJICKTPUUECKOro 3apsiaa, 3akoH Oma i ydacTka 1enu, 3akoH J[xoymns/lenna,

3aKOH MPSAMOJIMHENHOr0 paclpoCTPAHEHUs CBETA, 3aKOH OTPAKEHHs CBETa, 3aKOH



MPEJIOMJICHUST CBETA; TMPH 3TOM pa3jnyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHa H €ro
MaTeMaTH4YECKOE BBIPAKECHUE. IPUBOJAUTH MPUMEPHI IPAKTUYECKOTO HCIOJIb30BAHUS
Gu3NUeCKNX 3HAHUKW O DJIEKTPOMATHWTHBIX SBJCHUSX pEIIaTh 3aJadd, MCIOJb3YS
¢usnueckne 3akoHbl (3akoH Oma i ydacTka 1enu, 3akoH Jxoyns - JleHma, 3akoH
OPSMOJIMHEWHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHHS
cBeTra) M (OPMYJIbI, CBS3BIBAIONINE (PU3NUECKHE BEIMYUHBI (CHJIAa TOKA, DJICKTPUIECKOE
HaMpsHDKEHUE, SJIEKTPUYECKOE COMPOTUBIICHUE, YACIbHOE COMPOTUBIIEHUE BEIIECTBA, paboTa
AJIEKTPUUYECKOTO TOJIsi, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE W ONTHYECKAs CHUjla JIUH3BI,
CKOpPOCTbh D3JICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacToTa CBeTa, (PoOpMysbl pacyeTa
ANEKTPUYECKOTO COMPOTHUBJIEHUS MPU MOCIEAOBATEIbBHOM M MapajuIe]IbHOM COEIUHEHUHN
MIPOBOJAHUKOB): HA OCHOBE aHaJIM3a yCJIOBUS 3a/1auM 3alUChIBaTh KPATKOE YCIOBUE, BBIACISTh
du3nueckrue BEJIMYHMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIEC JIs €€ PEIICHUS, MPOBOIAUTH
pacyeThl U OLICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAUCHUS (PU3UUECKON BETUUMHBI.

BbINyCKHMK MOJYYHT BO3MOKHOCTH HAYYUTBCSH: HCIOJB30BaTh 3HAHUS 00
AIIEKTPOMATHUTHBIX SIBJICHUSAX B MOBCEIHEBHOW KU3HU JJII 00eCTieueHHs] 0€30MacCHOCTH MpHU
oOpallleHU ¢ TpUdopaMu W TEXHUYECKUMH YCTPONCTBAMH, JJIi COXPAHEHUS 370pPOBbS U
COOJIFOICHUS HOPM KOJIOTHYECKOTO TTOBEJICHUS B OKPYIKAIOIIEH cpejie; MPUBOIUTH TPUMEPHI
BIIMSHUS DJICKTPOMArHUTHBIX M3JyYEHUN HAa JKUBbICE OPraHW3MbI; pa3inyaTh TPaHUIbI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMAaTh BCEOOUIUN XapakTep (pyHAaMEHTaTIbHbBIX
3aKOHOB (3aKOH COXpaHEHHUs JJIEKTPUUYECKOTO 3apsifia) U OTrPAHHMUYEHHOCTh HMCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH Oma i ydacTka 1enu, 3akoH Jlxoyns-Jlenma wu ap.);
UCIIOJIb30BaTh TMPUEMbI TOCTPOCHUS (U3MYECKUX MOJCNICH, ToucKa U  (HOpMYJIUPOBKHU
JIOKa3aTEIbCTB BBIIBUHYTHIX TMIOTE3 U TEOPETUUYECKUX BHIBOJIOB HA OCHOBE AMIIUPUYECKHU
YCTAHOBJICHHBIX (DaKTOB; HAXOIUTh aJICKBATHYIO TNPEAJIOKEHHONW 3amade (U3UYECKYIO
MOJIeJIb, pa3pemniaTh MpoodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWA 00 AJIEKTPOMAarHUTHBIX
SBJICHUSAX C HUCIOJIb30BAaHUEM MATEMAaTUYECKOrO armapara, Tak U MNpH MOMOIIUA METOJ0B
OLICHKH.

KBaHTOBBIE SIBJICHMS

BoinyckHMK HAYYHMTCSI: pACllO3HABATh KBAHTOBBIC SIBIICHUS U OOBACHITH HA OCHOBE
UMEIOIIUXCS 3HAHUM OCHOBHBIE CBOWCTBAa WM YCIIOBHS NPOTEKAHUS ITUX SBIICHMIA:

CCTCCTBCHHAA W MCKYCCTBCHHAA PAAUMOAKTUBHOCTL, O-, B- U Y-U3JIy4YCHUS, BOSHUKHOBCHHC



JMHEWYATOro CIEKTpa H3Iy4YeHUsI aToOMa; OMNMUCHIBATh H3YYCHHBbIE KBAHTOBBIC SIBIICHMUS,
UCTIOJIb3YsT  (PU3MYECKHE BEJIIMYMHBI: MAacCOBO€ YHCIO, 3apsjoBO€ YHCIO, MEePUOJ
moJtypacmaja, dHeprusi GOTOHOB; MPU ONMUCAHUH TPABMIHHO TPAKTOBATh (DU3UICCKUNA CMBICI
HCIIOJIB3YEMBIX BEITUYMH, WX OOO3HAYCHUS W EIUHUIIBI U3MEPEHUS;, HAaXOAHUTh (POPMYIIHI,
CBSA3BIBAIOIIUE JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, BBIYHCIISTH
3HaUYCHHE (U3MYECKON BEIMYWHBI; aHAIM3UPOBATH KBAHTOBBIC SIBICHHS, WCIIOIb3YS
¢u3nueckrue 3aKOHbl M TOCTYJAThl: 3aKOH COXPAHEHHUS OHEPrUM, 3aKOH COXPaHECHHS
JEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHS] MacCCOBOI'O YKCIIA, 3aKOHOMEPHOCTH M3IIyYEHUS U
MOTJIOIIEHHS CBE€TAa aTOMOM, IIPU 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €rO
MaTeMaTU4YECKOE BBIPAKEHUE; Pa3IndyaTh OCHOBHbBIC MTPU3HAKU IUIAHETAPHOW MOJEIN aToMma,
HYKJIOHHOM MOJENM aTOMHOIO $Jipa; MPUBOJIUTHL MPUMEPHI MPOSBICHUS B NPUPOJE U
NPAaKTUYECKOTO HCIOJIb30BAHUSL PATMOAKTUBHOCTH, SIAECPHBIX M TEPMOSJIEPHBIX PEAKIIUH,
CIIEKTPAIIBHOTO aHAJIU3a.

BbInyCKHMK MOJYYMT BO3MOKHOCTH HAYYMTBCH: HCIOJb30BATh IOJYYCHHBIC
3HaHUS B T[IOBCEIHEBHOW JKM3HW Tpu oOpameHuu ¢ npubopaMu U TEXHUUYECKUMU
YCTPOMCTBAMH (CUETUYMK MOHUZUPYIOMIMX YACTHII, JO3UMETP), JJIsi COXpPAHEHUs 30POBbs U
COOJII0/IEHUS HOPM 3KOJIOTMYECKOTO TOBEAECHUS B OKPYKAIOIIEH Cpelie; COOTHOCUTD SHEPTHIO
CBSI3U aTOMHBIX siiep € AePEKTOM MacCChl; IPUBOJUTH MPUMEPHI BIUSHUS PATUOAKTUBHBIX
W3JIy4YEHUM Ha KUBBIC OPraHU3Mbl; MOHUMATh MPUHIUI JCHUCTBUS TIO3UMETPa U pas3jinyath
YCIIOBUS €r0 WCIOJIb30BAHUS; MOHUMATh JKOJOTUYECKHE MPOOJIEMbI, BO3HHMKAIOIIUE TPU
WCIIOJIb30BaHUN aTOMHBIX 3JICKTPOCTAHIIUN, U MYTH PEHICHUS 3TUX MPOOJeM, MEPCIEKTUBEI
UCIOJIb30BaHUS YIPABIIIEMOTO TEPMOSIIEPHOTO CUHTE3A.

JJIeMeHTbI aCTPOHOMUH

BuinyckHMK HAy4yuTCsl: yKas3biBaTh Ha3BaHus TutaHeT COJHEYHON CHCTEMBI;
paznuyaTh OCHOBHBIC MPU3HAKH CYTOYHOTO BpAIICHHS 3BE3MHOTO HeOa, ABWKeHUs JIyHbI,
ConHua U MIaHET OTHOCHUTENBHO 3BE3/l; MOHUMATh Pa3finyus MEXAY TeIUOIEHTPUUYECKONU U
TeOLIEHTPUYECKON CUCTEMaMU MUPa;

BbhInyCKHMK MOJYYHT BO3MOKHOCTH HAYYUTbCS: YKa3bIBaTh OOIIME CBOWCTBA U
OTJIMYMS TUTAHET 3€MHOM TPYyNIMbl U IJIAHET-TUTAHTOB; Majbix Tesl COJHEYHOW CUCTEMbl U
OOJBIINX TUIAHET; MOJIb30BATHCA KApTOW 3BE€3IHOTO HeOa MpU HAOMIOACHUSIX 3BE3AHOrO HEeOa;

pasnuyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3]1 (pa3sMep, LIBET, TEMIIEPATypa) COOTHOCUTD IBET



3BE3/Ibl C €€ TEMIIEPATYPOil; pa3inyaTh TUIIOTE3bI O MPOUCXOKAEHUU COJIHEUHOU CUCTEMBI.



Conep:xanue TeM y4eOHOro npeaMera « ®u3nka B 3a1a4ax»»

Ne Ha3BaHue TeMbl KosnvecTBo
4acoB

1 | 3akoHBI B3aUMOJIEUCTBUSA U JBYKEHUS TEII 13
2 Mexanunueckue KojeOaHus U BOJIHbBL. 3BYK 3
3 | DIeKTpOMarHUTHbIC SIBJICHUS 8
4 | CtpoeHue aToMa U aTOMHOTO SIpa /
5 | Ctpoenwue u 3BoIONMs BeeneHHon 3

Bcero 34

1. 3akoHbI B3aUMO/IeiCTBUS U ABHKEHHS TeJL.

MarepuanbHast Touka. Tpaekropus. Ckxopocts. Ilepememenue. Cucrema orcyera.
OmnpeneneHrne KOOPAWMHATHI ABWXKYILIEro Tena. ['paduku 3aBUCHUMOCTH KMHEMATUYECKHX
BEIMYMH OT BpemeHu. lIpsmonuHeliHoe paBHOyCKOpeHHOe JBrkeHue. CKOopocCTb
PaBHOYCKOPEHHOI0  JBWXKeHUdA. llepeMelieHne Ipu paBHOYCKOPEHHOM  JBUKCHHHM.
OmnpeneneHrne KOOpAWHATHI JBMXKYIIEro Tena. ['paduku 3aBUCHMOCTH KHHEMATHUYECKHX
BEJIMYMH OT BpeMeHH. YckopeHue. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JIBM)KCHUS.
NuepumanbhHas cucrema orcuera. [lepssiii 3akoH Herotona. Bropoii 3akon Herorona. Tpetuit
3akoH Hpiotona. CBoOonHoe mnaneHue 3akoH BceemupHoro Ttsarorenus. KpuBonuueliHoe
NBIKEHUE J[BMKEHHE 10 OKPY>KHOCTH. VCKyCCTBEHHbIE CIYTHUKM 3€MiM. PakeTsl.
Nmnynec. 3akOH COXpaHEHUS UMITyJbca. PeakTuBHOE JBM)KEHHME. J[BHKeHue Tena
OpOILIEHHOTO0 BEPTUKAJIBHO BBEpX. J[BHKeHHE Tena OpOIIEHHOrO MO YIJIOM K TOPH3O0HTY.
JIBu>keHue Tena OpOUIEHHOIO TOPU30HTANbHO. Y CKOpeHHe CBOOOJIHOIO MaJieHusl Ha 3emiie U
IPYTUX TUIaHETax.

®ponTanpHbIe JabopaTopHbIe padoThI. 1.«/3ydeHne IBMKEHUS Tea Py ACUCTBUU
CUJIBI TpeHus». OpoHTanbHas JadopatopHas padota Ne 2. «3yueHue IBUKEHUS CBSI3aHHBIX
TEI.

BuptyanbsHas naboparopnas pabota no teme: «/3yuenue nBuxeHus Tena,

OpOILIEHHOTO MO/ YTIOM K TOPU30HTY) .

2. MexaHnn4yeckue K0J1eOAaHUS M BOJHBbI. 3BYK.

Mexanuueckue kosebanusi. Ammiuryaa. Ilepuon, yactora. CBoOoaHbBIE KOJIEOaHUS.
KonebarenbHble cucteMbl. MasiTHUK. 3aBUCUMOCTb MEPUO/A U YACTOThl HUTSIHOTO MasiTHUKA
oT juMHbl HUTH. [IpeBpanieHue sHepruv Mpu KoJieOATEIHLHOM JBHMXKEHUHU. 3aTyXarollue

konebanus. BeinyxneHnbpie konebanus. Mexanndeckue BoaHBL. J[muHa BomHbL. [IpogonsHbie



U mornepevyHbie BOJHBI. CKOPOCTh paclpocTpaHeHUs BOJHBL. 3BYK. Bricota m TemOp 3ByKa.
I'pomkocts 3Byka/ Pacmpoctpanenue 3Byka. CkopocTh 3ByKa. OTpaxkeHHE 3ByKa. IXO.
Pe3onanc. @ponransHas nabopatopHas pabora. 3.MccnenoBanue 3aBUCUMOCTH TIEpHOJa U
9aCTOTHI CBOOOHBIX KOJICOAHNI MaTEMaTHUYECKOTO MasiTHUKA OT €TO JIJTHHBI.

JlaGoparopHasi padora «M3yuyenne Kojae0aHuii HUTSAHOTO0 MAATHHKA.

3. DJIeKTpPOMATrHUTHbIE SIBJICHUS.

JleficTBME MarHUTHOTO TOJISI HAa AJIEKTpUUecKue 3apsnbl. ['paduueckoe n3oopaxkeHue
MarHutTHoro noJjsi. HampaBieHue Toka ¥ HampaBJieHUE €ro MarHUTHOTO nojist. OOHapyKeHue
MAarHMTHOTO TMOJs IO €ro JEWCTBUIO Ha JJIEKTpUYECKUil TOK. [IpaBUiio 5eBoll pykw.
MarauTHbIA TOTOK. DJIEKTPOMArHUTHAA UHIYKIUS. SIBICHUE 3IEKTPOMAarHUTHON UHAYKIIVH.
[TonydeHne nepeMEeHHOro 3JIEKTPUYECKOrO TOKAa. DJIEKTPOMArHuTHOE noje. HeogqnopoaHoe u
HEOAHOPOAHOE  TMoje. B3auMOCBSI3b  DJIEKTPUYECKOTO U MAarHuTHOrO  IOJIEH.
DJNeKTpOMarHuTHbIE BOJIHBI. CKOpPOCTh pacHpOCTPAHEHHS DJIEKTPOMArHUTHBIX  BOJIH.
DJIeKTpOoJIBUTaTeNb. JNeKTporeHepatop. CBET — 3JEKTpOMarHuTHas BoiHA. PpoHTalbHAs
naboparopHas padoTa. 4. M3ydeHue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

HNemoncTpanusi «M3MepeHne XapaKTePUCTHK NEPEMEHHOT0 TOKA).

4. CTpoeHune aTOMa M aTOMHOTO SI/IpPa

PannoaktuBHOCTE. Anbda-, 6eTTa- U ramMmma-uzinydeHue. OMNbIThI IO PaCCEMBAHUIO
anb(da-yactuil. [lnanerapuas monaenb atoma. AToMHOE s1po. [IpoTOHHO-HEHTpPOHHAsT MOJIETTh
sapa. Meroasl HAOMIOACHUS W PETUCTPALMM YacTHIl. PaguoakTUBHBIE MpPEBpaIICHUSI.
DKClIepUMEHTaIbHbIE METONbI. 3apsan sapa. MaccoBoe uucio siapa. SnepHble peakiuu.
Henenne u cunres3 saep. CoxpaHeHUe 3apsiia U MacCOBOTO YMCIA MPU SJCPHBIX PEAKIUSX.
OTKpbITHE TPOTOHA M HEUTPOHA. SepHbIe CUIIbl. DHEPrus CBS3U YACTHI] B siApe. DHEprusi
cBs3u. [ledbext macc. Boimenenue sHeprum mpu JEeJI€HUU W CUHTE3e sjep. Vcmomp3oBaHme
saepHoy sHeprun. Jlosumerpus. Anepueiit peakrop. [IpeobpazoBanue BHyTpeHHelH sHEPrun
SAI€p B DJJEKTPUYECKYK0 DHHEpPrur0. ATOMHAS DJHEPreTUKA. [epMOSAECpPHBIE PEAKLUH.
buonornueckoe nerMcTBre paauanyu.

BupryanbHas nadoparopHasi padora no teme: « Tpexn 3apsizKeHHBIX YaCTHID).



5. Crtpoenne u 3BoJonus BeesieHHo

CocrtaB, ctpoenne u npoucxoxjaenne ConaHeyHoil cucremsl. boibmine Tena
Conneunoii cucteMbl. Manble Tena ConHeuHor cucteMbl. CTpOeHHE, U3ITYyYEHUE U 3BOJTIOLIHS

Comnnna u 38e371. CTpoeHue u BotoNMs BeeneHHOM.



I11. KanennapHo-remaTu4eckoe IJIAHKPOBaHUE 00Pa30BaTEJIbHOI NPOrPaMMbI

«Pu3unka B 3agauax» 9 kiaacc. Touka Pocta

No Tema ypoka KonunuecTBo, Hara
4acoB MIPOBE/ICHUS]
Paznen 1. 3BAKOHbBI MEXAHUKU
1 OCHOBHBIE 3aKOHBI MEXAHUKH. 1
2 OTtHoleHue MyTel, IPOXOAUMBIX TEJIOM 32 IIOCIEA0BaTENbHbIC paBHbIE (1
POMEKYTKH BPEMEHHU.
3 Pemenue 3anau Ha nepeMelLieHUE Tena MPU NPIMOJIUHENHOM 1
PaBHOYCKOPEHHOM JBIKCHHH 0€3 HaualbHOU
CKOpOCTH.
4 JBr>KeHue Tena npu AEMCTBUM CUIIbI TPEHUSL. 1
3) Pemenue 3ana4 Ha cuily TpeHuUS. 1
6 ®ponranbHas naboparopHas padora Ne 1. «3yuenue aBrkeHus tena npu (1
JICHCTBUH CHJIBI TPEHUS»
7 |IBMkeHUe CBSI3aHHBIX Tell B BEPTUKAIBHOM MJIOCKOCTH. 1
8 /[BHKEHHE CBA3AHHBIX TEJ B TOPU30HTAIIBHON IUIOCKOCTH. 1
9  |Pemienue 3a7a4 Ha IBUYKEHUE CUCTEMBI CBSA3aHHBIX TEIl. 1
10 [[IpaxTuueckoe perieHue 3anau: «JBrkeHue noj 1edCcTBUEM HECKOIbKUX (1
CUJL: IBUKEHHE Ha IJIOCKOCTUY.
11 | ®ponTanbHas nabopaTopHas pabora Ne 2. «/3yueHue ABHKEHUS 1
CBSI3aHHBIX TEJ.
12  |BupryanbHas maboparopHas pabota no teme: «/3yuenne npmwkenus tena, |1
OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
13  [[Ipumepsl pemeHus 3a1a49 0 KHHEMATUKE U JHHAMUKE . 1
Paznen 2. MEXAHUYECKUE KOJIEBAHU A 1 BOJIHbBI
14  |Mexanuueckue konebanus. KonebatenbHas cucremMa. Matematuueckuii (1
MasTHUK. Konebanus MareMatuueckoro MasiTHuka. CBoOOHBIE
koneOanus. CMelieHne U aMIuinTy1a KoneOaHui.
15  [[IpyxunHbii MmasTHUK. KoneOaHus Npy>KMHHOTO MasiTHUKA. 1
["apMoHHYeCKHEe KOJIeOaHusl.
16 |[Pemenwue 3a/1a4 Ha MEXaHHYECKUE KOJICOAHHS U BOJTHBL 1
17  JlaGoparopHas pabota «3yueHue koaeOaHU HUTSHOTO MasiTHUKAY. 1
Pasnen 3. OJIEKTPOMAT'HUTHBIE KOJIEFAHW A 11 BOJIHBI
18  |OmbiTel Dapajnes. SBiaeHNE AIEKTPOMArHUTHOM UHAYKIIUH. 1
WNHIYKIIMOHHBIN TOK.
19 |MaruutHsbIi oTok. Enunuiia MmarautTHOTO otoka. ['eHepatop 1
[IOCTOSIHHOT'O TOKa.
20  |Pemrenne 3amad 1o teme: «MarHuTHBINA TIOTOKY. 1
21  [lepemenHHbli dneKTprueckuii ToK. [lepuonudeckue n3MeHeHHs CUIbI ToKa |1
1 HaIPSDKEHUS IEPEMEHHOTO JIEKTPUYECKOTO TOKA.
22| Jlemonctpanus «3mepeHue XxapaKTepUCTHK MEPEMEHHOTO TOKa 1
I'paduk 3aBUCHUMOCTH CHJIBI IEPEMEHHOTO TOKa OT BpeMeHH. YacToTa
MIEPEMEHHOT'0 TOKA.
23 AMITUTYJHOE U IEHCTBYIOIIEe 3HAYCHHsI CUJIBI TOKA U HAaNpspKeHus ™. (1
I'eneparop nepemennoro toka. Pemenue 3aiau no reme: «AMIUIUTYAHOE
U JACHCTBYIONIEE 3HAYCHUS CUJIbl TOKA M HAMIPSKCHUSI)
24| Pemenue 3a1a4 1o TeMe: « NEKTPOMArHUTHBIE KOJeOaHus U BOTHBD). (1
Pemenwne 3amad mo Teme IEKTPOMArHUTHBIC KOJEOaHusI.
Pa3nen 4. Ctpoenue aroma 1 aTOMHOTO S7Ipa
25 Panmumarnus u painoakTUBHOCTh. AJb(a-, 0eTTa- 1 raMMa-u3ydcHue. 1




26

[IpakTrueckas padota mo Teme: «CTpOCHHE aToOMay.

27

DKcIepUMEHTAIbHBIE METO/Ibl HAOIIOICHHS U PETUCTPALIIH
AJIEMEHTAPHBIX YAaCTHI] B SACPHON (PH3HKE.

Bupryanbsnas naboparopHas padbota 1o reme: «Tpeku 3apsKeHHbIX
YaCTHUI.

28

Pemenue 3agad o reme: «ueprus cBs3u. Jledexr macey

29

Pemenne 3a4a4 110 TEME: « Pa,Z[I/IOElKTI/IBHBIe IIPEBpALLICHUS .

30

Pemenue 3aau mo teme: «SmepHbie peakium.

31

Kakoe 6uonoruueckoe 1elicTBUE OKa3bIBAECT paJualiis Ha OPraHU3M.

=== =

Pazgen 5. Ctpoenue u sBosonust Beenennoi

32

COCTaB, CTPOCHUEC U TPOUCXOKICHUC CoJTHEYHOM CHCTEMHEL.

33

Crpoenue, usitydenue u 3osronust CoaHLa U 3BE3 1.

==

34

Crtpoenue u 3BosroOLUs BeeneHHoil.




