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AHoTanusi K padoyeil nporpaMme Mo Kypcy BHEYPOYHO¥ /1esiTeJIbHOCTH

«®Pu3uKa B 321a4ax U IKCIIEPUMEHTAX)

PaGouas mporpamma no Kypcy BHEYpOUHOIl 1eATeIbHOCTH A 9 Kilacca OCHOBHOM IIIKOJIBI
pa3paboTaHa B COOTBETCTBUU:
1. ®enepanphbiii 3ak0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit @enepanun» (¢ u3M. u goi., Berym. B ety ¢ 01.09.2020).
2. Tlacmopr HammoHanbHOro mnpoekra «OOpazoBanue» (yTB. mpesuamymoM CoBera MpH
[Ipesunente P® mno crpaTermuyeckoMy pa3BUTUIO U HALMOHAJIBHBIM IPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16)
3. TocynapctBennass mporpamma Poccuiickoii ®enepauuu «Pazsutne oOpasoBanus» (yTB.
[Mocranoenenuem IlpaButenbcrBa P®D or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKIEHUH  TOCyIapCTBEHHOW  mporpamMmbl  Poccuiickoit ~ ®denepauuu «Pa3zButne
o0pa3oBaHU.
4. Tlpodeccuonanpupiii cranaapt «llemaror (memaroruueckas AEsTENBHOCTh B JOIIKOJBHOM,
Ha4yaJlbHOM OOIIeM, OCHOBHOM OOIIeM, cpeaHeM o0meM o0pa3oBaHuH), (BOCIIHUTATEINb,
yuutenb)» (pen. ot 16.06.2019) (Ilpuka3z MunucrepcTBa Tpyaa U conuanbHON 3amuthl PO ot
18 oxTs10ps 2013 1. Ne 544H, ¢ u3MEHEHUsIMH, BHECEHHBIMU ITPUKa30M MHHHCTEpPCTBa Tpyda U
comzanutel PO ot 25.12.2014 No 11151 u ot 5.08.2016 1. Ne 422H).
5. Meroauueckue  peKOMEHIAIMM MO  CO3AaHMI0 M (PYHKIHMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OpPraHU3alUsAX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJlbIX
ropojiax, HEHTPOB 00pa30BaHMs €CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKON HampaBlIeHHOCTEH
(«Touka pocrtan) (YTBepxkIeHbl pacropsbkeHneM MuHucCTepcTBa MpocBelieHus Poccuiickoit
denepannu ot 12 suBaps 2021 r. Ne P-6)
6. MeTtoanueckue peKOMEHIAlUU M0 CO3AAHUI0 U (YHKIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
«KBantopuym» Ha ©0a3e 00meoOpa3oBaTeNbHBIX OpraHu3auuid (yTIB. paclopsDKeHHEM
MunuctepctBa npocsetienus: Poccuiickoit ®eneparuu ot 12.01.2021 Ne P-4).
7. Ilporpamma ocHOBHOTO oOmero ooOpasoBanmsa. @Pusmka. 7 - 9 ximaccel (aBTOpHIA.B.
Iepbikun, H.B. ®unonosuy, E.M. I'yrHuk). ®@usuka. 7-9 kimaccsl: paboune nporpaMMsl / COCT.
@50 E.H. Tuxonosa - 5-e u3j., nepepad.-M.: [Ipoda, 2015. — 400c.

O0wem yuebHOTO BpeMeHH: 68 uacos, 2 yaca B HEJIEIO.

[lporpamma  ompenmenser  couepkaHHe H  CTPYKTypy  y4eOHOro Marepuana,
MOCJIEIOBATEIbHOCTh €0 HW3Y4YEeHHUs, MyTH (OPMHUPOBAHMS CHCTEMbl 3HAHUH, yMEHHH W
CIOCO0OB JIEITEILHOCTH, PAa3BUTHSA, BOCIHUTAHUS M colMaiu3anuu ydamuxcs, [Ipemmaraemas
nporpaMma peam3yercsi ¢ MOMOIIBI ydeOHOo-MeToandeckux komiuiekToB (YMK). YMK s
Ka)X0ro Kjacca BKIOYaeT: YYeOHHK, 3aJa4HUK, METOIUYECKHE MaTepHasbl Ui YUUTENs,
CaMOCTOSITENIbHBIE U KOHTPOJBHBIE Pa0OTHI, TETPaab Ul Ja0OpaTOpHbBIX padoT; [Imanupyrorcs
cnenyromyie (OpMBI OpraHW3aluM  ydeOHOro mporecca: (POHTATbHBIC; KOJUICKTUBHEIE;
IpyNIoBble; paboTa B TMape; WHAUBHIyalbHBIE. B mpemnomaBanuu TnpeaMera OyayT
HCIIOJIB30BATHCA CIACAYIOIMHNE TCXHOJIOTMU W METOJABI: JTIMYHOCTHO-OPUECHTHPOBAHHOC O6y‘-IeHI/Ie;
npobinemHoe oOyuenue; auddepeHunpoBaHHOe 00yUEHHME; TEXHOJIOIMHM OOYy4eHHUS Ha OCHOBE
pelIeHHs 3a/1a4; METO bl HHANBHYaJIbHOTO OO yUCHUS;

OcoOeHHOe 3HaYeHHE B MPENoJjaBaHui (DU3UKH UMEET MIKOJIbHBINH (DU3MUECKUIT IKCIICPHUMEHT,

B KOTOPBIH BXOAAT JEMOHCTPAIIMOHHBIN OSKCIIEPUMEHT M CaMOCTOSATEIbHBIC JTA0OpaTOPHBIE
paboTHI ydamuxcsi Ha OCHOBE MU(POBOI JaOOpaTOPUH.

Heabro u3yvyenusi GU3MKU B OCHOBHOM IIKOJIE SIBJISIETCH:



1) B HampaBICHHH JMYHOCTHOTO PAa3BUTHS - BOCIHHTAHHE TOTOBHOCTU OOYYaIOIIUXCS K
CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHMBAIMU K OOYYCHHIO W IIO3HAHHMIO; -
(bopMupoBaHUE LIEHHOCTH 30POBOIO M 0E30IaCHOr0 00pa3a JKU3HH, MPABUI WHIUBHIYAITEHOTO
Y KOJJIGKTHBHOTO 0€3011aCHOTO MMOBEACHHS B UPE3BbIYaHBIX CHTYALUX, YTPOXKAFOLIUX KH3HU U
3[0POBBIO JIIOJICH, TpaBWJI TIOBEJCHWS Ha TPAHCIOPTE M HAa JOpOrax. -BOCIIUTAHUC
yOeXKIEHHOCTH B BO3MOXKHOCTHU [MO3HATH IPHPOAY, HEOOXOAUMOCTH Pa3yMHOTO HCIOJIb30BAHHS
JOCTYDKCHUI HAayKd W TEXHOJOTHH Ul JalbHEUINEro pa3BHTHS YEJIOBEYECKOro OOIIECTBA; -
Pa3BUTHUC YBAXKCHUA K TBOpLAM HAYKW M TCXHUKH, OTHOHICHUA K (1)I/I3I/IKC KaK K JJICMCHTY
00111€4eTIOBEYECKON KYIbTYPHI;

2) B METanpeJMETHOM HAlpaBICHUM OCBOCHHE 3HAHMH O MEXaHMYECKHX, TEIUIOBBIX,
JJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUAX; BEIIMYMHAX, XAPAKTEPU3YIOIIUX ITH SBIICHUS,
3aKOHAX, KOTOPBIM OHHU MOJYUHSIOTCS; METO/IaX HAYYHOTO MO3HAHUS MPUPOABI U HOPMUPOBAHUS
Ha JTOH OCHOBE IIPEJICTaBICHUN O (U3MUECKOW KapTUHE MHpa; OBJIAJCHUE YMEHUSIMU
NPOBOJIUTH HAONIOJNCHHUS NPUPOJHBIX SBJICHHUH, OMUCHIBAaTH M 0000mIaTh pPE3yIbTaThl
HaOJIOACHNH, MCIOIB30BATh MPOCThIE M3MEPUTENbHBIE MPUOOPHI I M3y4eHHS (HU3HMUYECKHX
SIBIICHHIA;ITPEJICTABIIATh PE3yJIbTaThl HAOIIONEHUH WM M3MEPEHHUU B BUJE TAOIUI], rpaduKoB U
BBISIBJIATh HA 3TOM OCHOBE AMIIMPUYECKHE 3aBUCHUMOCTH; IIPUMEHATH IIOJyYCHHBIC 3HAHUS IS
OOBSICHEHUSI Pa3HOOOPA3HBIX TPUPOAHBIX SBICHWH M TPOLECCOB, IPUHIMIIOB JCHCTBHUS
BOKHEHIINX TEXHUYECKUX YCTPOWCTB, [UIsl pemeHus (U3HUeCKUX 3a/ady; pa3BUTHUE
M03HABATEIbHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpolecce
pemeHust (U3NYECKUX 3a]a4 M BBINOJIHEHHS SKCIIEPUMEHTAIbHBIX HCCIeI0BaHUMN; CITIOCOOHOCTH
K CaMOCTOSATEIbHOMY MPUOOPETEHNIO HOBBIX 3HAHUH MO (PU3MKE B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAIMU U HHTEpecaMH; - HCHOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTMU JUISl PELICHUS
MH(OPMALIMOHHBIX W KOMMYHHKAllMOHHBIX Yy4Y€OHBIX 3aJad, B TOM 4YHCIIE: BBIYUCIICHUE,
HanucaHue NMUceM, COUMHEHHH, TOKIa 0B, pedepaToB, CO3/IaHuE MPE3eHTAuM U JIp.;

3agaun usydenunsi pu3NKU B OCHOBHOM HIKOJIE SIBJISETCS:
dopMHUpoBaHUE y MIKOJLHUKOB OOIIEy4YeOHBIX YMEHUN W HAaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
NESATETPHOCTH U KIIFOUEBBIX KOMIeTeHUnN. [IpruopureramMu Juisi MIKOJBHOTO Kypca (PU3MKU Ha
JTarie OCHOBHOTO 00ImIero o0pa3oBaHusl ABIAIOTCS (POPMUPOBAHHE MeETANpPEIMETHBIX
KOMIIETEHITUM, B TOM YHCIIE
[To3naBaTenbHas AeATEIBHOCTD: UCIIONB30BAHUE JIJISl TIO3HAHUS OKPYKAIOIIETO MUPA PA3TUUYHBIX
€CTeCTBEHHOHAYYHBIX METO/IOB: HA0II0IeHNE, H3MEPEHHUE, SKCTIEPUMEHT, MOICTTUPOBAHNUE;
* (hopMUpOBaHHE YMEHUH pa3nudaTh (aKThl, THTIOTE3bI, IPUUMHBI, CIIEACTBHS, JOKA3aTEIbCTBA,
3aKOHBI, TEOPUH;
* TpHOOpETEeHHE OMbITa BBIIBIKEHUS THUIOTE3 ISl OOBSCHEHUS W3BECTHBIX (AKTOB U
AKCIEPUMEHTAILHON MPOBEPKHU BBIABUTAEMBIX THIIOTE3.
NubopmaninoHHO-KOMMYHHKATHBHAS IS TEIBHOCTD:
* BIIQJICHHE MOHOJOTHYECKON U JUajJoru4eckoi peubto. CmocoOHOCTh TOHUMATh TOUYKY 3PEHUS
co0eceTHUKa U MMPU3HABAThH IPABO HA HHOE MHEHHE;
* HUCIOJIb30BAaHUE JUIsl PEIICHUS] TO3HABATENbHBIX M KOMMYHHUKATUBHBIX 3a/Jau pa3IMYHBIX
MCTOYHHUKOB UH(POPMAIIUH.

Cnucok JuTepatrypsl ¢ yKazaHueM NepeyHsi y4eOHO-MeTOAHMYEeCKOro odecneveHus,
cpecTB 00y4eHHUs U 3JIEKTPOHHBIX 00pa30BaTeIbHbIX PeCypCcoB.
1. ®uzuka. 9 ki.: yueO.anso0meodpasosar. yupexaenuit. / A.B. [1éppiukun, E.M. I'ytHuk M.:
Hpoda, 2019.



2. Ousmka. 8 KII.: yue0.1s001meoopazosat. yupexaeauil. / A.B. [I€peimkun, E.M. I'ytHuk M.:
Hpoda, 2019.

3. ®usmka. 7 ki1.: yueo.yisiodmeoodpasoar. yupexaenuit. / A.B. [1€peimkun, E.M. I'ytHuk M.
Hpoda, 2018.

4, ®duzuka. 9 kiacc: nMoypovHsie miaHel Mo yueOHuky A.B. [1épeimkuna, E.M. I'yTHuK / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpan: Yuutens, 2020. — 230 c.

5. ®usuka. 8 kiacc: moypouHsle Mmianbl o yueOHuky A.B. II€peimkuna, E.M. I'yrHuk / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpaa: Yuutens, 2019. — 230 c.

6. ®us3uka. 7 Kimacc: nMoypovnsle miansl no yueonuky A.B. Ilépeimkuna, E.M. ['ytHuk / aBT.-
coct. H.JLIlenareituenko. — Bonrorpan: Yuurens, 2018. — 271 c.

7. ®usuka: 3agaunuk: 9 — 11 ki1.: Yueb.mocobue st obmeoOpa3oBar. yuebd. 3aBeqeHuil. — M.:
Hpoda, 1996. — 368 c.: un. — (3amaunuku «Ipodser»).

8. ®msuka. Tectel. 7 — 9 kmaccrl. Kabapaun O.®D., Opno B.A. Y4ue6H. - MmeTox nocobue. — 4-¢
u3., crepeorun. — M.: JIpoda, 2000. — 96 c.: wr.

9. ®wusuueckwii JKCIEPUMEHT B cpenHed mkone: Mexanuka. MonekynspHas —(u3uka.
OnexkrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpocBemenue, 1989. — 255 c.: i, —
(b-xa yuurens ¢usukn).

HNuTepHeT-pecypcebl:

1.bubnuroreka — Bce o npenmery «®dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuaeoomnbiThl Ha ypokax. — Pexum mpoctyma: http:/fizika-class.narod.ru

3.Enunas komekuuss LUQPOBBIX 00pazoBaTeNbHBIX pecypcoB. — Pexum poctyna:
http://schoolcollection.edu.ru

4. VIaTepecHble MaTepUaibl K ypokaM (GU3HMKH 110 TeMaM; TeCThI [10 TeMaM; HarJiaHbIe TOCOOUs K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHbIe pecypebl. — Pesxknm moctyna: http://www.openclass.ru

6. DNEeKTPOHHBIE yu4eOHUKU 1o ¢busuke. — Pexum JocTyna:
http://www.fizika.ruMlHpopMamoOHHO-KOMMYHHUKAaTHBHBIE CPEJICTBA:

1.Ot1kpeiTas pusuka 1.1 (CD).

2. KuBas ¢pusuka.

YyeOHo-meTonuueckuit komruiekt (CD).

3.0t turyra 1o nasepa 2.0 (CD).

4. bonwias sHuuknonenus Kupunna u Medoaus (Bce mpenmetsi) (CD).

5.BurpyanbsHbie 1aboparopHbie padboTsl 1o ¢uzuke (CD).
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HnannpyeMble pe3yJabTaThbl 0CBOCHUS KypcCa BHeyPO'lHOﬁ JACATCJIBHOCTH
«Pusnka B 3a7a4ax u IKCIIEPUMEHTAX»

JInyHOCTHBIMHM pe3yabTaTamMu 00yueHus ¢pusuke B 9 Kiacce sABJISIOTCS:
.C(l)OpMI/IpOBaHHOCTb IIO3HaBAaTCIIbHBIX HHTCPECOB, HUHTCJUICKTYaJIbHBIX u TBOPYCCKUX
CIOCOOHOCTEH yJaIunxcs;

e YOEXKICHHOCTb B BO3MOXXHOCTH TIO3HAHHMSI MPUPOJBI, B HEOOXOIMMOCTH Pa3yMHOTO
WCIOJIb30BaHUs JOCTHKEHUN HAYyKU U TEXHOJIOTWH Ui AalIbHEHIIero pa3BUTUS YEJIOBEUECKOTO
O6HI€CTB3,, YBAXKCHHUEC K TBOpPpLAM HAYKHM M TCXHHUKH, OTHOHICHUC K (1)I/I3I/IK€ KaK JJICMCHTY
o0111eueI0BeYeCKOM KyIbTYypHI;

® CaMOCTOSITETILHOCTH B IPUOOPETEHNH HOBBIX 3HAHUW M MTPAKTUYECKUX YMEHHIA;

e TOTOBHOCTH K BBIOOPY >KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU WHTEpECAMHU U
BO3MOKHOCTSIMU;

e MoOTHBalMs 00pa30BaTeIbHONW JEATENBHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1A;

e (opMHpOBaHHE LIEHHOCTHBIX OTHOLICHHH IPYr K APYry, YUYUTEIIO, aBTOpaM OTKPBITHH U
M300peTeHuH, pe3ylibTaTaM 00 yUeHHSI.

MertanpeaMeTHbIMH pe3yabTaTaMu 00yueHus Gpu3uke B 9 Kiacce sABJISIIOTCS:

e OBJIAJICHUE HAaBBIKAMH CAMOCTOSITENILHOTO MPUOOpPETEHUS HOBBIX 3HAHUM, OpraHU3AINU
y4eOHOM JeATeNbHOCTH, IIOCTAHOBKHM IieJiel, IJaHUPOBAaHUS, CAMOKOHTPOJISI M OLEHKHU
pe3yabTaTOB CBOEH JEATEIbHOCTH, YMEHMSIMHU MPEABUIAETH BO3MOXKHBIE PE3YNIbTaThl CBOUX
JICHCTBHI,

e TMOHUMAaHHE Pa3NUYUA MEXIy HCXOMHBIMH ()aKTaMHU U TUIMOTE3aMH AN UX OOBSCHEHHS,
TCOPECTUICCKNMU MOJCIAMHA U PCAJIbHBIMUA O6T)CKTaMI/I, OBJIAICHUC YHUBCPCAJIIbHBIMU y‘~I€6HBIMI/I
JEHCTBUAMH Ha MpUMepax TUIMOTe3 [ OObSICHEHUS M3BECTHBHIX (PAKTOB U DKCHEPUMEHTATbHON
MPOBEPKH BBIIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJCNIed MPOILECCOB WU
SIBJICHHI;

e (opMmupoBaHHE YMEHHI BOCIPUHHMATh, MepepadaTbiBaTh U NPEAbSBIATh WH(OPMALMIO B
CIIOBECHOM, O0O0pa3HOii, CcHUMBOJIMYECKOW ¢opMax, aHAIM3UpPOBaTh U THepepabaThiBaTh
IMOJIYYCHHYIO I/IH(l)OpMaIII/II-O B COOTBETCTBHU C IIOCTABJICHHBIMHU 3aJla4aMHU, BBIACIATH OCHOBHOC
coJiepKaHue MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBEThl HA IMOCTABJIEHHBIE BOMPOCHI U
U3JIarathb €ro;

e TMpUOOpPETeHHE OINbITa CaMOCTOSTENBHOTO IOMCKA, aHanmu3a W oTOopa uHpopmamuu c
HCIIOJIB30BAHHUEM PaA3JIMYHBIX HCTOYHHKOB W HOBBIX I/IH(l)OpMaI_II/IOHHI)IX TEXHOJIOTUN JJISA
pelieHus: O3HaBaTeNIbHbIX 33/a4;

® DPA3BUTHC MOHOJIOTHYECKON | )IH&HOFH‘IGCKOﬁ pc€un, YMCHHA BbIpaXXaTb CBOM MBICIU U
CIOCOOHOCTH BBICTYIIMBATh COOECENHMKA, MOHMUMATh €ro TOYKY 3pEHHs, MPU3HABaTh MPaBO
JPYToro 4eioBeKka Ha MHOE MHEHUE;

e OCBOEHUE MPUEMOB JEHCTBUM B HECTAHJAPTHBIX CUTYALUSIX, OBJIAJIEHUE IBPUCTUUYECKUMHU
METOJIaMU pelIeHHs poliem;

e (hopmupoBaHHE YMEHUU pabOTaTh B TPYMIE C BHIMOTHEHUEM PA3JIHMYHBIX COIMATBHBIX POJIEH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IJISAbI U YOEXKIECHNUS, BECTH IUCKYCCHIO.

IIpeamMeTHBIMU pe3yJibTaTaMu 00yueHusi pusuke B 9 Kjacce siBIASIOTCH:

e (hOopMHUPOBAHKE TIPEACTABICHUI O 3aKOHOMEPHON CBSI3M U TTO3HABAEMOCTH SIBICHUW TIPUPOJBI,
00 OOBEKTHBHOCTH HAYYHOTO 3HAHMSA;, O CHUCTEMOOOpasylomeld ponu (U3MKH [UIS Pa3BUTHA
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI; HAYYHOIO MUPOBO33PEHUSI KaK pe3ysibTara
M3YyYEHHs] OCHOB CTPOCHHUS MaTepHU U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;



e 3HAHHA O MPHUPOJEC BAKHEHIIMX (PU3UYECKHX SBICHHH OKPYKAIOLIET0 MHUpa W MOHWMaHHE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLIMX CBSI3b U3YUCHHBIX SIBJICHUMH;

e (opMHpOBaHME IE€PBOHAYAIBHBIX NPEACTABICHUNH O (QU3NUECKON CYIIHOCTH SIBICHUMN
IpUPOJbl (MEXaHUYECKUX, TEMJIOBbIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX), BHJaX MaTepuUu
(BemiecTBO M 1OJIE), JBM)KEHUHM KaK CIOCOOE CYIIECTBOBAHUS MAaTE€PHUM; YCBOSCHHE OCHOBHBIX
el MEXaHUKH, AaTOMHO-MOJIEKYJSIPHOTO Y4Y€HHMs O CTPOCHMM BEIIECTBA, 3JIEMEHTOB
NIEKTPOAMHAMUKMA ¥  KBAaHTOBOW ()M3WKM; OBJAQJACHUE TMOHATHWHBIM amnmapaTtoM u
CHUMBOJIMYECKHUM SI3BIKOM (PU3UKHY;

e YMEHMs IOJb30BAThCA METOJAMH HAy4YHOT'O MCCIIEJOBAaHUS SBJICHUM IPUPOABI, IPOBOIUTH
HAOMIOACHNUS, IUIAHUPOBATh M BBIIOJHATH OKCIEPUMEHTHI, 00padaThiBaTh pe3yabTaThI
W3MEPEHUH, MPeACTaBIATh PEe3yNbTaThl U3MEPEHUI € MOMOLIBIO TabmuL, rpaduKoB U GOpMyII,
OOHapy>KUBaTh 3aBHCUMOCTH MEXAY (PHU3NYECKUMHU BEIMYMHAMH, OOBSCHATH IOJyYCHHBIC
pe3yJabTaThl U A€7aTh BBIBOAbI, OLIEHUBATh IPAHULIbI IOIPEIIHOCTEH Pe3yIbTaTOB U3MEPEHUIA;

e YMEHUS IPUMEHATh TEOPETHYECKHE 3HAHMs MO (U3MKE Ha IPAKTUKE, pelarh (u3NYecKue
3aJjauu Ha IPUMEHEHHE MTOJyYeHHbIX 3HAaHUM;

e YMEHMs W HABBIKM NPUMEHAThH MOJIYy4YEHHbIC 3HAHUA JJIS OOBSCHEHMS NPUHIMIIOB JEHCTBUS
BOXHEHIIMX TEXHUYECKUX YCTPOMCTB, (pabOThl) MAIIMH U MEXaHU3MOB, CPE/ICTB MEPEIBIIKEHUS
U CBS3M, OBITOBBIX TNPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKUX IPOIECCOB, PEHICHUS
IIPAKTUYECKUX 3a7ay [IOBCEJHEBHOW JKM3HM, oOecredeHus O€30MaCHOCTH CBOEH KHU3HH,
PaMOHATFHOTO MPHPOJIOIIONE30BAHMS M OXPaHbl OKPYKAIOWIEH Cpeabl; BIUSHHS TEXHHUECKUX
YCTPOMCTB Ha OKPYXAIOILYIO Cpeny;

¢ OCO3HAHUE BO3MOKHBIX IPUYUH TEXHOTE€HHBIX M SKOJIOTHYECKUX KaTacTpod.

e OCO3HaHME HEOOXOJMMOCTH TPUMEHEHHUs JOCTHKEHMM (U3MKM M TEXHOJOTHH Juis
PaMOHATFHOTO IPUPOAONIOIB30BAHNUS;

e OBJI/ICHUE OCHOBAMHU 0€30MaCHOrO HCIOJb30BAHUS E€CTECTBEHHBIX M MCKYCCTBEHHBIX
AJIEKTPUYECKUX M MArHUTHBIX TIOJIEH, JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
HCKYCCTBEHHBIX HOHM3MPYIOUIMX H3JIy4eHHH BO H30eXkaHHEe HX BPETHOIO BO3JAEHCTBHS Ha
OKPY’KAIOIIYIO CPEy 1 OPTaHU3M YelIOBEKa,;

e (QopmupoBaHue yOSXKIEHHS B 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTHU SIBICHUN NPHPOJIBI, B
OOBEKTHBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW IICHHOCTH HAYKH B PAa3BUTHH MaTE€pHAIHHON U
JyXOBHOM KYJIBTYPBI JIFOJIEH;

e DPa3BUTHE TEOPETHYECKOTO MBIIUICHUS HAa OCHOBE (DOPMHUPOBAHHS YMEHHI yCTaHABINBAThH
(bakThl, pa3IMyaTh NPUUMHBI U CIEICTBUS, CTPOUTHh MOJIEIH U BBIIBUTATh TUIIOTE3bI, OTHICKUBATD
1 (OpPMYITHPOBAThH JOKA3aTENbCTBA BBIABUHYTHIX THIIOTE3, BHIBOJUTH M3 IKCIIEPHUMEHTATBHBIX
(akTOB U TEOPETUUECKUX MoJIeNel (PU3NUeCKHe 3aKOHBI;

e pa3BUTHE YMEHMs IUIAHUPOBATh B IOBCEJHEBHOM J>KU3HU CBOU JEUCTBUS C NPUMEHEHHEM
MOJyYEHHBIX 3HAHUH 3aKOHOB MEXAHUKH, AJIEKTPOJAMHAMHUKH, TEPMOJUHAMUKHU M TETJIOBBIX
SIBJICHUII C TIETBI0 COEPEKEHUS 310POBBS;

e (GopMHpOBaHUE NPEACTABICHUN O HEPALMOHAIBHOM HCIOJIB30BaHUU MPUPOAHBIX PECYPCOB U
SHEPIHWH, 3arpsS3HEHUH OKpYXKAIOMIed Ccpelnbl Kak CJEICTBHE HECOBEPIICHCTBA MAIlMH U
MEXaHU3MOB.

¢ KOMMYHUKaTHUBHBIE YMEHUS: JJOKJIAAbIBATh O Pe3yJIbTaTaX CBOETo MCCIIEeI0BaHMs, YUaCTBOBATh
B TUCKYCCHH, KPAaTKO U TOYHO OTBEYATh HAa BOIPOCHI, UCIIOIb30BaTh CIPABOYHYIO JIUTEPATYpy U
IpyTUe UCTOYHUKHU HH()OPMAIIHH.

BbInycKHUK Hay4yuTCs: cOONIONATh MpaBuia 0€30MaCHOCTH M OXpaHbl Tpyaa mpu padoTe ¢
y4eOHBIM H JIA0OpAaTOPHBIM OOOPYIOBAaHWEM; TIOHHMMAaTh CMBICT OCHOBHBIX (DU3UYECKUX
TEpMUHOB: (u3mueckoe Teno, Qu3NYecKoe sBICHHUE, (HU3MUECKas BEIUYMHA, CAHHUIIBI
W3MEPEHUs; Paclio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TOMOIIN (HU3NIECCKUX
METOJIOB; aHAJIM3UPOBATh OTICIIbHBIC 3Talbl MPOBEICHHS WCCICAOBAHUI U MHTEPIPETUPOBATH
PE3YIbTAThI Ha6JIIOI[eHI/Iﬁ U OIBbITOB, CTABUTH OIIBITHI 110 MCCICAOBAaHHUIO q)HSI/I‘-ICCKI/IX SIBJICHUU



win  (QU3NYECKHX CBOMCTB Tell 0O€3 HCIONb30BaHUS TPSAMBIX H3MEPEHHH; TP ITOM
dbopMynupoBath TpobieMy/3amady y4eOHOTO OSKCIepUMEHTa; coOupaTh yCTaHOBKY U3
MPEUI0KEHHOT0 000PYI0BaHUS; IPOBOAUTH OIBIT U (POPMYIHPOBATH BBHIBOIBI.

[Tpumeuanue. [Ipu nmpoBeaeHnu uccieaoBaHus GU3NIECKUX SBICHUN N3MEPUTEIIbHBIE TPHOOPHI
UCIOJb3YIOTCS JIMIIb KaK JaTYUKU HM3MEpEeHHUs (PU3MUECKUX BEJIUYMH. 3alUCH IOKa3aHUM
IPSIMBIX U3MEPEHUI B 3TOM cilyyae He TpeOyeTcss IOHUMATh POJib HKCIEPUMEHTA B IOJIy4YEeHHH
Hay4Holl uH(pOpMalMK; MPOBOAUTH MpPsMbIE H3MEPEHUs (QU3MUECKUX BEJIWYMH: BpeMH,
paccTrosiHMe, Macca Tesa, 00beM, CWia, TeMIepaTypa, aTMOC(epHOe MAaBICHHE, BIAXKHOCTb
BO3/yXa, HallpsDKEHHE, CUa TOKa, PaJuallMOHHbBIN (POH (C MCHOIb30BAHUEM JO3UMETPA); MPH
3TOM BBIOMpATh ONTHMAJBHBIN CIIOCOO W3MEPEHHs U HCIOJIB30BaTh IMPOCTEHIINE METOMIBI
OLICHKH ITOIPEIHOCTEN H3MEPEHU M.

[Tpumeuanue. Jliobas ydeOHass mporpamMma JODKHA OOECIIEYMBATH OBJIAJACHUE NPSIMBIMU
U3MEPCHHSIMH BCEX MEPCUYHMCICHHBIX  (DM3MYECKHX  BEIUYUH.IPOBOJHUTH  HCCIICAOBAHHE
3aBHCUMOCTEH (DM3MYECKHX BEIMYMH C HCIOJIB30BAHUEM IIPSIMBIX H3MEPEHHH: MpPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBUCUMOCTH (DH3MICCKUX
BEIMYMH B BHJC TaONHMI W TpaduKoOB, JenaTh BBIBOABI IO pe3yjiIbTaTaM HCCIICIOBaHHUS;
IMPOBOAWUTL KOCBCHHBIC HN3MCPCHUA (1)I/I3PI‘-IGCKI/IX BCJIMYHMH: IIPHU BbIIIOJIHCHUHA I/I3MepeHI/II71
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEAJIOKCHHON HHCTPYKIMH, BBIYUCISATH
S3HAYCHHUEC BCJIMYMHBI U aHAJIU3UPOBATH NNOJTYYCHHBIC PE3YJIbTATEI C YYCTOM 3aI[aHHOI>'I TOYHOCTH
U3MEPEHUH; AHAIM3UPOBATH CHUTYallMH IPAKTHKO-OPUEHTHUPOBAHHOIO XapakTepa, y3HaBaTb B
HUX TPOSIBIICHHE H3YYCHHBIX (U3UYECKUX SBICHUH WIM 3aKOHOMEPHOCTEH M TPUMEHSThH
UMEIOLINECs 3HAHUS ISl UX OOBSICHEHHMS; IIOHUMATh TPUHIUIIBI ICHCTBUS MAaIIUH, TPUOOPOB U
TEXHUYECKHX YCTPOWCTB, YCIOBUS MX O€30MAaCHOTO HCIIOJIB30BAHUS B TOBCETHEBHOW JKH3HH;
UCIIONIb30BATh TPU  BBHIOJHEHUH YYEOHBIX 337a4 HAyYHO-TIONMYISIPHYIO JIUTEPATypy O
(bU3MUECKHX SBICHUSX, CIIPABOYHBIE MaTEpUaIIbl, pecypchl IHTepHeT.

BbIMyCKHUK MOJYYMT BO3MOKHOCTH HAYUYHThCS: OCO3HaBaTh IIEHHOCTh HAYyYHBIX
UCCIIEIOBaHMM, polib PU3UKU B paCHIMPEHUH MPEICTaBICHUI 00 OKPYKAIOIIeM MUPE U €€ BKIIAL
B YIYUYIICHHUC Kady€CTBa XHU3HHU, HCIOJB30BATH HNPHUEMBI IMOCTPOCHUA (1)I/ISI/I‘ICCKI/IX MOI[GJ'ICI\/’I,
IIONCKa " (i)OpMy.]'H/IpOBKI/I A0Ka3aTCJIbCTB BBIIBUHYTBIX THMIIOTE3 U TCOPETUUCCKUX BBIBOJOB Ha
OCHOBEC OMITUPHUYCCKHN YCTAHOBJICHHBIX q)aKTOB; CpaBHUBATb TOYHOCTb U3MCPCHUSA (1)I/I3I/I'-ICCKI/IX
BEJIMYMH 10 BEJIWYUHE HX OTHOCUTEILHOU MOrp€IIHOCTU TIPU MPOBCACHUH TIPAMBIX
H3MepeHHﬁ;CaMOCTOHTeHBHO MMPOBOANTE KOCBCHHBLIC M3MCPCHUA U HCCICOOBAHHA q)HSH‘IeCKI/IX
BEJIMYMH C UCTIOJIh30BAaHUEM PA3IUYHBIX CIOCOOOB M3MEpeHHs (U3MUECKUX BEIMYWH, BEIOUPATh
CpeACTBa M3MEPEHHUs C y4eTOM HEeOOXOIUMOW TOYHOCTH H3MepeHHiH, 00OCHOBBIBATH BBHIOOP
criocoba M3MepeHHsl, aJeKBaTHOTO MOCTAaBJICHHON 3ajaye, MPOBOJAUThH OLEHKY JOCTOBEPHOCTH
MOJIYYEHHBIX PEe3yIbTaTOB; BOCIPUHUMATH MHPOPMAINIO (DU3HUECKOTO COJIEPKaHUs B HAYYIHO-
MOMYJIIPHON JIMTEpaType H CPEICTBaX MAacCOBOM WH(POpPMAIMHM, KPUTHYECKH OIICHUBATH
MOTYYEHHYIO HH(DOpMAITHIO, aHATTM3UPYS €€ COepKaHUE U JaHHBIE 00 UCTOYHUKE HHPOPMAIIHH;
co3l1aBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIC COOOIIECHUS O (PM3NYECKHX SBICHUSIX HAa OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(OpMAINH, COMPOBOKAATH BHICTYIUICHUE MPE3CHTALIMCH, YIUTHIBAs
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexannueckune siBJEHUSA



BbINyCKHUK HAY4YMTCsl: PACHO3HABATH MEXAaHUYECKUE SIBICHUS U OOBSCHATh Ha OCHOBE
MMEIOIIMXCA 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHMS IPOTCKAaHHUsS OTUX  SIBJICHUM:
PaBHOMEPHOE ¥ HEPABHOMEPHOE JBUKCHHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSIMOJIMHEUHOE
JBIDKEHUE, OTHOCHUTEIIBHOCTh MEXaHMYECKOTO JIBKCHMS, CBOOOJHOE TMajJeHue  Tel,
PaBHOMEpPHOE JABW)XCHHE II0 OKDY)KHOCTH, HWHEPLHsA, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, Tepefaya JaBJICHHUS TBEPIAbIMU TellaMH, XHAKOCTSIMH M Ta3aMH, aTMoc(epHoe
JaBJICHHE, IIJIaBaHUE TeEJl, PABHOBECHE TBEPABIX TEJ, UMEIOIUX 3aKPEIUICHHYIO OCh BPAILLECHUS,
Koje0aTeNnbHOE ABUKEHHME, PE3OHAHC, BOJHOBOE JBM)KEHHE (3BYK); ONMCBHIBATH H3YUYCHHbBIE
CBOHCTBA Te€l W MEXaHUYECKUE SABJICHMS, UCIONb3YS (U3UYECKUE BEIUYMHBL: IIYyTh,
nepeMeIeHne, CKOpocTh, YCKOPEHHE, Mepro] oOpaleHus, Macca Tela, IJIOTHOCTh BEIIeCTBa,
cuiia (cuia TSXKECTH, CUjla YOPYTOCTH, CHJIa TPEHUs ), JaBJICHHE, UMIIYJIbC Tejla, KHHeTHYeCKast
SHEprusi, MOTCHIMAILHAS SHEPTUs, MeXaHndecKkas paboTa, MexaHudeckas MomHocth, KI1/[ mpu
COBEPLIEHUHM DPAOOTHI C MCIIOJIB30BAaHUEM IIPOCTOr0 MEXaHM3Ma, CHJa TPEHMs, aMILIMTY/a,
MEepHOJ] M YacToTa KojeOaHUM, JJIMHA BOJIHBI U CKOPOCTb €€ PacHpOCTPAaHEHUS; IIPU ONUCAHUU
[IPaBUIBHO TPAKTOBaThb (U3NYECKUH CMBICI HCIOJIb3YyEeMBIX BEIMYMH, MX OOO3HAUYEHUS U
eIMHUIBI U3MEPEHUs, HAaXOAUTh (YOPMYJIBI, CBSI3BIBAIOIINE MAHHYIO (U3NYECKYIO BEIUYHHY C
JAPYTUMH BEIMYMHAMH, BBIYMCIIATH 3HaU€HUE (PU3NYECKON BEIMUMHBL, aHAJIM3UPOBATh CBOMCTBA
T€J, MEXaHUYECKHUE SIBJICHMSI M IPOLECCHI, UCOb3Ysl (U3NUECKUE 3aKOHBI: 3aKOH COXpPaHEHUS
SHEpPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLMI CYNEpHO3ULUH Cuil (HaXOXKIEHHE
paBHozelcTBytomen cuisel), [, II u Il 3akonsr HeloToHa, 3aKOH cOXpaHEHUs] UMITYJIbCa, 3aKOH
I'yka, 3akoH Ilackans, 3akoH ApxuMmesa; NpU 3TOM pas3inyaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M €ro MaTeMaTH4YeCKO€ BBIPAXKCHUE; pa3iudaTb OCHOBHBIC IIPU3HAKUA H3YYEHHBIX
¢u3nyeckux Mojesnell: MaTepualibHas TOYKa, MHEpLHUalIbHAas CUCTeMa OTCYeTa;pelaTh 3aJauu,
UCHOJb3Ys (hU3MUECKHe 3aKOHBI (3aKOH COXpPAHEHUS HHEPrHM, 3aKOH BCEMHPHOIO TATOTEHUS,
npuHuun cynepnosunuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUsT UMITYJIbCA, 3AKOH
I'yka, 3axkon Ilackans, 3akoH Apxumena) u GopMmysbl, CBA3bIBAIOIINE (PU3HUUECKUE BETUUYHUHBI
(yTb, CKOPOCTb, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIECTBa, CUIIa, JaBJIEHUE, UMITYJIbC Teja,
KMHETUYeCKasi SHEeprusi, IOTEHLMaJIbHAs »JHEpPrusi, MeXaHuyeckas paboTa, MeXaHHWYecKas
mouHocTh, KIIJl mpoctoro MexaHusma, cuiaa TPEHHUS CKOJIbXEHHs, KO3()(UIHUEHT TpeHwus,
aMIUINTY/1a, IEPUOJT M YacTOTa KoJeOaHUM, IJIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHUs): Ha
OCHOBE aHalM3a YCJIOBUS 3aJjaud 3allUChIBaTh KPAaTKOE YCIOBUE, BBIACIATh (U3NYECKHE
BEJIMYMHBI, 3aKOHbI U (OpMynbl, HEOOXOJUMBIE U €€ pElICHUs, MPOBOAUTH pPacyeThl U
OLIEHUBATh PEATHLHOCTH MOJYYEHHOTO 3HaUeHUs (PU3HMUECKON BEIIMUMHBI.

BBINYCKHHUK NOJYYHT BO3MOKHOCTh HAYYHMTBLCH: UCIIOJIB30BaTh 3HAHHUSA O MEXAHMYECKHUX
SBJICHUSIX B IIOBCEJHEBHOW KH3HM JJs oOecredeHus O€30MacHOCTH NpU OOpalieHHH ¢
npubopaMy M TEXHUYECKUMHU YCTPONCTBaMH, JJII COXPAaHEHHUS 370POBbsl U COONIOACHUS HOPM
JKOJIOTUYECKOI0 IIOBEICHUS B OKPYKAWOILIEH Ccpeze; NPUBOIUTH IIPUMEPHI IIPAKTUYECKOIO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM O MEXaHWYECKUX SBJICHMUSIX U (PU3UUYECKHX 3aKOHAaX;
IIPUMEPHI UCTI0JIb30BAaHHSI BO3OOHOBIIIEMBIX HCTOUHMKOB SHEPTHH; SKOJIOTHYECKUX TTOCIIEACTBUI
HCCIIEIOBAaHUSI KOCMHYECKOTO MPOCTPAHCTB; pa3inyaTh IPAHULBI MPUMEHUMOCTH (DU3HMUECKUX
3aKOHOB, IMOHMMAaTh BceOOHMH XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHUs
MEXaHUYECKON SHEpruu, 3aKOH COXpPaHEHMs] HMITYJbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) U
OTrPaHUUYEHHOCTh MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.); HaXOAUTb
a/IeKBaTHYIO IIPEUIOKEHHON 3a7aue pU3NUEeCKyI0 MOJIeNb, pa3peniarh IpodieMy Kak Ha OCHOBE
MMEIOIIMXCA 3HAHUM 10 MEXAHMKE C UCIOJIb30BAaHUEM MAaTEMAaTHYECKOIrO arapara, Tak U IpU
ITOMOILIY METOJOB OLIEHKH.

DJleKTPpUYeCKHe U MATHUTHBIE SIBJIEHUS

BhInyCKHUK HAyYMTCSI: PacliO3HABATh SJECKTPOMArHUTHBIC SIBJICHUS W OOBSCHITH Ha OCHOBE
MMEIOIINXCS 3HAHUW OCHOBHBIE CBOWMCTBA WJIM YCIIOBUSI TPOTEKAHHUS] HSTHUX SIBJICHUM:
AJICKTPHU3ALMS TEJI, B3aUMOJICUCTBUE 3apsI/IOB, DJICKTPUUECKUI TOK M €ro JACHCTBUS (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE), B3aUMO/ICHCTBUE MAarHUTOB, 3JIEKTPOMarHuTHasi MHAYKIUs, 1eHCTBHE



MAarHuTHOTO IOJISI HAa IPOBOJHUK C TOKOM M Ha JABMXKYILIYIOCS 3apsSIKEHHYIO YaCTHILY, I€HCTBUE
ANEKTPUYECKOrO TOJISI Ha 3apsHKEHHYIO 4acTHUIly, 3JIEKTPOMArHUTHBIE BOJIHBI, NPSAMOJIMHENHOE
pacIpoCTpaHEHHUE CBETA, OTPAKEHHE U IPEIOMIICHHWE CBETa, JAMCIEPCHs CBETA.COCTABIATH
CXEMBI JIEKTPUYECKHUX LIETIEH € MTOCIEA0BATEIbHBIM U MMAPAIIIEIIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyas yCJIOBHbIE 0003HAYEHHs AJIEMEHTOB AJIEKTPUUYECKUX Ienel (MCTOYHUK TOKa, KIIOY,
pe3UCTOp, PEOCTaT, JIAMIIOYKA, AMIIEPMETP, BOJIBTMETP). UCIIOJIb30BaTh ONTUYECKUE CXEMBI JUIS
MIOCTPOCHUS N300paKeHUI B IMJIOCKOM 3epKaje M coOMparoIiei JIMH3€e. ONUCHIBATh W3Y4YEHHBIE
CBOWCTBA TE€JI M OJIGKTPOMArHUTHBIC SBICHHS, MCIOJNB3YS (PU3MUECKUE BEIMYUHBL:
JIEKTPUUECKUN 3apsill, CUJIA TOKA, FIEKTPUUYECKOE HAIPSHKEHHE, JIEKTPUYECKOE COIPOTUBIICHHUE,
yIEIbHOE CONMPOTHBIICHUE BEIIECTBA, paboTa 3JMEKTPUUYECKOTO IOJIs, MOITHOCTh TOKA, (POKYCHOE
paccTOsIHUE M ONTHYECKasl CHJIa JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
94acTOTa CBETA; MPU ONHCAHUU BEPHO TPAKTOBATH (PM3UUECKUN CMBICT UCIOIB3YEMbIX BEITHUYHUH,
uX O00O03HAueHUsT W EIUHHUIBI M3MEPEHHUs; HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO
¢u3MYeCKyl0  BEIMYMHY C  JIPYTMMH  BEJIMYMHAMHU.QHAJIM3UPOBATh  CBOWMCTBAa  Tell,
ANEKTPOMArHUTHBIC SIBIICHUS U MPOLIECCHI, UCTONb3ySd (PU3NYECKUE 3aKOHBI: 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsia, 3akoH Oma Ui ywacTka uenu, 3akoH JDxoyns-JleHua, 3akoH
MPSMOJIMHEHHOTO PacipoOCTPaHEHUsI CBETA, 3aKOH OTPAXKEHUs CBETA, 3aKOH IPEIIOMJICHUS CBETA;
[P 3TOM pa3inyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTU4eCKOE€ BBIPaXKEHUE,
MNPUBOJUTh  MPUMEPHl  MPAKTUYECKOTO  HUCIOJB30BaHUA  (UBMYECKUX  3HAHMIA 0
AJIEKTPOMAarHUTHBIX SIBJICHUSX pellaTh 3a/1a4M, UCIOJb3Ys (pU3nueckue 3akoHbl (3akoH OMa Juist
ydacTka Lenw, 3akoH Jlxoyinsd - JleHna, 3aKkoH NpsSMOIMHERHOTO paclpOCTPAHEHHUs CBETA, 3aKOH
OTpPaXEHHsI CBETA, 3aKOH TPEIOMIICHHS CBeTa) M (OPMYIBI, CBS3BIBAIONINE (HUIUICCKUE
BEJIMYMHBI (CHJIa TOKA, AIEKTPUUYECKOE HAMPSHKEHUE, SJICKTPHUUECKOE COMPOTUBIICHUE, YICIbHOE
CONPOTHBIIEHUE BEIIECTBAa, paboTa 3IIEKTPUUYECKOrO TOJs,, MOIIHOCTh TOKa, (OKYCHOE
paccTosiHUE M ONTHUYECKass CWIA JMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
yacToTa cBeTa, (pOopMysbl pacdyera 3JeKTPUUYECKOr0 COMPOTHUBIIEHUS MPHU IMOCIEI0BATEILHOM U
napajyielIbHOM COEIMHEHUH MPOBOJHHMKOB): HAa OCHOBE aHAJM3a YCJOBHS 3aJaud 3allUCHIBATh
KpaTKO€ yCJIOBHE, BBIACIATh PU3NYECKUE BEIUUNHBI, 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JIJIS €€
peleHusl, TPOBOJUTh PacyeThl M OLIEHUBATh PEaIbHOCTh MOJIYYEHHOTO 3HA4eHUs (pusnueckon
BEJIMYHHBI.

BbINyCKHUK  MOJYYMT  BO3MOXKHOCTH  HAYYHMTBCSI:  UCIOJb30BATh  3HaHUA 00
3JIEKTPOMArHUTHBIX SIBIEHUSX B MOBCEIHEBHOHN XKHM3HM I oOecredyeHus: 0e30MacHOCTH IpU
oOpaiieHun ¢ npuOOpaMu U TEXHUYECKUMU YCTPONCTBaMH, [JIsi COXpPaHEHMs 370pPOBbS U
COOJIFOJICHUSI HOPM HKOJIOTMUYECKOT'O MOBEICHHSI B OKPYXKAIOLIEH cpene; MPUBOAUTH MPUMEPHI
BJIUSHUSL OJEKTPOMAarHUTHBIX M3JIYy4eHUH Ha JKMBBIE OPraHU3MbI; pa3jinyaTh TPaHMIIBI
NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHMMAaTh BCEOOLIMH xapakTep (yHIaMEHTAIbHBIX
3aKOHOB (3aKOH COXpaHEHMs 3JIEKTPUYECKOTO 3apsAia) W OrPaHUYEHHOCTh HCHOJIb30BaHUS
YacTHBIX 3aKOHOB (3akoH Oma JuIst ydacTka 1ienu, 3akoH J[xoyns-JleHna u ap.); uCHoiabp30BaTh
MpUeMbl TOCTPOEHHS (U3MUECKUX Mojelei, mnmoucka U (GOPMYIUPOBKH JI0Ka3aTEIbCTB
BBIIBUHYTBIX THUIIOTE3 U TEOPETUYECKUX BBIBOJAOB HA OCHOBE SMIIMPUYECKH YCTAHOBJIEHHBIX
(akToOB; HAXOIUTh AaJ€KBATHYI0 NpPEJIOKEHHOW 3ajaue (PU3MYECKyl0 MOJEeNb, pa3peuiarhb
npobieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAaHUM 00 SJIEKTPOMAarHUTHBIX SBICHUSAX C
MCIOJIb30BaHUEM MaTeMaTUYECKOTro anrmapaTa, Tak U IPpU MOMOIIY METOJOB OLICHKH.

KBanToBbI€E IBJICHUS

BbInyCKHUK HAY4YWTCsl: DPACIIO3HABATH KBAaHTOBBIC SIBIICHUS W OOBSACHATH Ha OCHOBE
MMEIOIINUXCS 3HAHUM OCHOBHBIE CBOWMCTBA WJM YCIOBUS NPOTEKAHUS JTUX  SBJICHUM:
€CTeCTBCHHAass W HCKYCCTBEHHAas pPaTUOAKTHBHOCTH, O-, - WU Y-U3Ty4eHHUS, BO3HHUKHOBEHHE
JIMHEMYaTOro CIHEKTpa U3JIYYEHHUs] aToOMa; OIKChIBaTh H3YYCHHBIE KBAHTOBBIC SIBJICHHUS,
UCTIONB3YS (PU3UYECKHe BEIMYUHBI: MAaCCOBOE YHCIIO, 3apsIOBOE YHCIIO, MEPHOJI MOIypaciaa,
sHeprusi (POTOHOB; MPHU OMHCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICT HUCIIOIb3YEMbIX
BEJIMYMH, NX 0003HAYCHUS U €AMHUIIBI H3MEPEHUS: HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO



(bu3HYECKyI0 BEIMYUHY C APYTUMHU BETMYMHAMMU, BBIYUCIATH 3HaYeHUE (PU3NUECKON BEIUYUHBL,
aHAJTM3UPOBATh KBAHTOBBIC SIBJICHUSA, HCIIONB3YS (DU3MUYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXpPAHEHHUs OHHEPIrUH, 3aKOH COXPAHEHUs OHJIEKTPUYECKOrO 3apsiia, 3aKOH COXpaHEHUs
MaccOBOI'0 YHMCIJIA, 3aKOHOMEPHOCTH H3JIyYE€HUS U IIOIJIOIIEHUS CBETAa aTOMOM, IIPU 3TOM
pa3nuyath CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €0 MaTeMaTU4YeCKOE BBIpaXXCHHE; pa3inyaTh
OCHOBHBIE MPU3HAKM IUIAHETApHOM MOJEIM aTOMa, HYKJIOHHOM MOJEIM aTOMHOIO s/pa;
MPUBOAUTh IPUMEPBl MPOSBIECHUA B IPUPOJE U  MPAKTHYECKOTrO  HUCIOJIb30BaHUSA
PaAMOaKTUBHOCTH, SJIEPHBIX U TEPMOSAEPHBIX PEAKIINM, CIEKTPAIbHOTO aHAJIU3A.

BbIyCKHUK NMOJYYHT BO3MOKHOCTH HAYYMTBCS: KCIIOJNb30BaTh IMOJIYYEHHbIC 3HAHUS B
IIOBCEIHEBHOM JKU3HU MPU OOpaleHUH ¢ IPUOOPAMU M TEXHUUECKUMHU YCTPOHCTBAMU (CUETUUK
MOHHM3UPYIOUIMX YacTULl, JO3UMETp), M COXPAaHEHHUS 3/I0pOBbS M COONIOACHUS HOPM
9KOJIOTMUYECKOT0 IOBEIECHUS B OKPYXKAIOIIEH Cpesie; COOTHOCUTh SHEPIUIO CBSI3U ATOMHBIX SJEP
c nedexToM Macchl; MPUBOJUTH HPUMEPHI BIUSHUS PAJAUOAKTUBHBIX H3IIyYEHUN HaA IKUBBIC
OpraHM3Mbl; IOHMMAaTh [PUHIUN JEUCTBUSA JO3UMETpAa U pas3inyaTb YCJIOBUSA  €rO
WCIIOJIb30BAaHUSA; MMOHUMATh JKOJOTUYECKUE MPOOJIEMbl, BO3HHUKAIONIME IPU HUCHOIB30BAHUU
ATOMHBIX 3JIEKTPOCTAHIMM, M IYTU PELIEHUs 3TUX NPoOJIeM, NEPCIEKTHBBI HCIIOJIb30BAHMS
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

DJIeMeHTbI ACTPOHOMHUM

BbInmyCcKHUK HAY4YMTCsl: yKa3blBaTh Ha3BaHUs IuTaHeT COJHEYHOW CHCTEMBI, pa3jindaTh
OCHOBHBIE NMPU3HAKH CYTOYHOTO BpallleHHs 3Be31HOT0 Heba, aBmxenus Jlynol, ConHIa U IuiaHeT
OTHOCHUTCJIBHO 3BC3J]; INOHHUMATbh pPa3IMdud MCKIAY FGHHOHCHTquCCKOﬁ u FGOHCHTpI/I‘IeCKOﬁ
CHUCTEeMaMHU MUDA,

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHMTBCS: YKa3bIBaTh OOIIWE CBOWCTBA M OTIUYHS
IJIaHeT 3eMHOW TPYNNbl W TJIAHET-TUTaHTOB; MalbiX Ted CONHEYHONW CHUCTEMBI W OOJBIIMX
MJIAHET; MOJIb30BAThCS KAPTOM 3BE3HOTO HeOa mpu HAOMIOJEHUSIX 3BE3AHOTO Heba; paznuyaTh
OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, IBET, TeMIlepaTypa) COOTHOCHTH I[BET 3BE3/bI C €€
TeMIIepaTypOi; pa3anvaTh TUIOTE3bl O MPOUCXOKACHUU COTHEYHOM CUCTEMBI.



Couepmanne TEM Kypca BHeyPO‘lHOﬁ JACATCJIBHOCTH
«Puszuka B 3ajavYax U IKCIICPUMEHTAX»

Ne Ha3Banue Tembl KouunyecTBo
4yacos

1 3aKOHBI B3aUMOIENCTBUS 1 IBUKEHUS TEI 25
2 MexaHnnyeckue KojieOaHusl ¥ BOJHBI. 3BYK 7
3 DIIEKTPOMAarHUTHBIE SBJICHUS 17
4 CtpoeHue aToMa U aTOMHOTO Sipa 14
5 Crtpoenue u 3Bomronus Beenennoi 5
Bcero 68

|. 3akoHbI B3aUMO/IeiicTBUSI M IBHKeHHS Tell. (25 yacoB)

Marepunanbnas Touka. Tpaektopus. Ckopocts. [lepememienue. Cucrema otcuera. Onpenenenue
KOOPJAMHATHI IBUXKYIIETO Tena. I'paduKu 3aBHCHMOCTH KMHEMATHUECKUX BEIIMYMH OT BPEMEHH.
[IpsimonuHeiiHOE paBHOYCKOpPEHHOE JBMkKEHHE. CKOPOCTh PaBHOYCKOPEHHOIO [JBHKCHMS.
Ilepemenienue npu paBHOYCKOPEHHOM JIBMKeHUU. OmpeiesieHne KOOpAUMHATHI ABMKYILErO Tena.
I'paduku 3aBUCMMOCTH KMHEMAaTUYECKUX BEJITUYMH OT BpeMeHHU. Y ckopeHue. OTHOCUTEIbHOCTD
MeXaHU4yecKoro aBmxeHus. MuepuuanpHas cucreMma orcuera. Ilepsbiii 3akoH Herorona. Bropoi
3akoH Heiorona. Tperuit 3akon HetotoHa. CBoOOIHOE NazieHne 3aKOoH BCceMUpPHOro TSAroTeHus.
KpuBonunelinoe nBukeHue. [[BrkeHHE 1O OKPY)KHOCTH. VICKYyCCTBEHHBIE CITyTHUKH 3€MJIM.
Pakersl. UMnynbec. 3akoH coxpaHeHMs] uMmmyibca. PeakTuBHOoe IBMXKeHHE. J[BUkeHuE Tena
OpOILIEHHOTO BEPTUKAJIBHO BBepX. JBMXKEeHHE Teiaa OpOILIEHHOTO MOJ YIJIOM K TOPH3O0HTY.
JIBukeHue Tena OpOILIEHHOTO TOPU3OHTAIBHO. YCKOpPEHHME CBOOOJHOrO MajieHus Ha 3emiie U
IPYTUX IUIAaHETAaX.

®ponTanbHbie JdadoparopHbie padoTbl. 1.«M3yueHne IBHKEHHSI Tesla NPH JEHCTBHH CHJIbI
TPEHHD).

®pontansHasniadopaTopras padorta Ne 2. «M3yyeHne JBMKEHHSI CBSI3AHHBIX Tes».

BupryanbHas snaGopartopHasi padora mo Teme: «M3yuenme ABMAKEHHSI Tesa, OPOIIEHHOIO IOJ
YIJIOM K TOPU30HTY».

1. Mexanuyeckue Koj1e0aHUs ¥ BOJHBI. 3BYK. (7 yacoB)

Mexanunueckue konebanus. Awmrmumatyna. [lepuon, wactora. CBoOonaHble KoeOaHUSI.
Konebatenpabie cucteMbl. MasgTHHK. 3aBHCUMOCTD MEPUOIA U YaCTOThl HUTSTHOTO MasiTHUKA OT
JUTHHBI HUTH. [IpeBpaienne sHEpruy mpy KoJieOaTeTbHOM JABMKEHUHU. 3aTyXalolnue KOJIeOaHus.
Brinyxnennsie konebanus. Mexanndeckue BoiHbI. JlyinHa BoHBL. [IpogonbHbIE U TIOTIEpEeYHBIE
BoJHBI. CKOPOCTh pacnpocTpaHeHUsl BOJHBI. 3BYK. BricoTa n TemMOp 3ByKa. ' poMKOCTh 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTh 3ByKa. OTpaxkeHue 3ByKa. Oxo. Pezonanc. @poHrtanbHas
naboparopnass pabora. 3.McciemoBaHwe 3aBHCHMOCTH I€pHOJa U YacCTOTHI CBOOOIHBIX
KoJeOaHUil MATeMaTHYECKOTO MasiTHUKA OT €T0 JJTHHBIL.

JlabopaTtopnas padora «M3ydyeHne Ko/1e0aHU HUTAHOTO MASITHUKAY.
IIpoexkTHO-HCCIeN0BATEILCKAs PpadoTa «BuusiHMe 3BYKOB M IIYMOB Ha OpPraHu3M
YeJIOBEKA.



I11. DnekTpomarauTHble siBjaeHus. (174acoB)(154y+2u)

JleficTBue MarHWTHOTO TIOJII Ha DJJIEKTpUYeckue 3apsabl. | padudueckoe wuzo0paxkeHue
MarHMTHOTO ToJis. HampaBiieHne Toka M HampaBleHHE €ro MarHuTHOTO mojisi. OOHapykeHue
MAarHMTHOTO MOJIS 110 €r0 JIEMCTBUIO Ha 3JIEKTpUuUecKuid TOK. ITpaBuiio seBoil pyku. MarauTHbIN
MOTOK. DJIEKTPOMATHUTHAs WHIYKIUA. SIBIIEHHE AJIEKTPOMArHUTHOM uHAYKUMH. [lomydeHue
MEPEMEHHOTO IEKTPUIECKOTO TOKA. DJIEKTPOMArHuTHoe 1moJjie. HeomHopoiHOE M HEOJHOPOIHOE
nose. B3auMOCBSI3b 3IEKTPUYECKOTO W MArHUTHOTO TOJieH. DJIEKTPOMArHUTHBIE BOJHBI.
CKOpOCTh pacrpOCTPaHECHHS JEKTPOMArHUTHBIX BOJH. DJIEKTPOJIBUTATEb. DJIEKTPOreHEPATOP.
Ceer — snekTpoMarauTHas BoyiHa. DpoHTanpHas nabopaTopHas padora. 4.M3yueHue sBICHUS
AJICKTPOMArHUTHON UHIYKITHH.

HemoncTpamusi «/A3MepeHne XapaKTepHUCTHK MePeMEHHOT0 TOKay.
IIpoexTHO-UCCIen0BaTENbCKAs padoTa « A3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH.

I V. Ctpoenue atoma u aToMHoro siipa (14 yacon)

PaguoaktuBHOCTh. Anb(a-, 6eta - u ramma-uzinydeHue. OIbIThI [0 pacCeUBaHUIO alb(a-yacTHll.
IInanerapnas monenb atoMa. AToMHoe sAapo. IIpoToHHO-HENTPOHHAA MOZAenb supa. Meromabl
HAOJIOACHUST M PETUCTPAlMK YacTHIl. PajnoakTHBHBIE MpeBpalleHus. JKCIIePUMEHTAIbHbIC
MeTOIbl. 3apsan szapa. MaccoBoe uucio sanpa. fnepHsle peakuuu. JleneHue W CUHTE3 ALEP.
CoxpaHeHue 3apsila U MaccoBOIO YHUCJA IpU SAEPHBIX peakuusx. OTKpbITHE NPOTOHA U
HeliTpoHa. SlnepHble cuibl. DHEprus CBSA3M 4YacTHIl B saape. DHeprus cBsszu. Jledekr macc.
Brinenenne sHepruu Npu JE€IEHHWM W CHHTE3€ sjaep. lMcnonb3oBaHue SIEpHOW SHEPTHH.
Hozumetpusi. Snepusiii  peakrop. IlpeoGpa3oBanume BHyrpennelr sHeprum sjgep B
ANEKTPUYECKYIO JHEprui0. ATOMHas 3HepreTuka. TepMmosifepHble peakuuu. buonoruueckoe
JEUCTBHE paguanyu.

IIpakTnyeckas padora no reme: «CTpoeHne aTOMa».

BupryanbHas jadopatopHast pabora mo Teme: «TpekH 3apsKeHHBIX YacTHID.

V. Ctpoenue u 3Boonust Beesennoii(5 yacon)

CocraB, crtpoenue u mnpoucxoxaenue ComnHeunoit cucrtembl. bonpmue Tena CoiHEYHOM
cucrembl. Mainbie Tena ConHeuHolt cuctembl. CTpoeHue, msnydeHue u sBosonuss CosHua u
3Be31. CtpoeHue u 3Boronrs BeemeHHo.

IIpoexTHO-HCCAEeN0BaTEIbCKast paboTa «Kakoe He0o0 roaydoe! OTyero oHo Takoe?»



I1l. TemaTnuyeckoe NJIAHMPOBAHHE KypPCa BHEYPOUYHOI 1esITeJIbHOCTH
«Du3nKa B 3aJa4axX U IKCIEPUMEHTAX)

Ne Tema ypoka KoimuecTBo Hara
4yacos NpOBe/IeHUs!
Pa3znenl.3AKOHBIMEXAHUKH 25
1/2 | OcHOBHBIEC 3aKOHBI MCXAHHKH. 2
3/4 | OrHomieHKE TyTeH, TPOXOIUMBIX TEJIOM 3a TOC/IECI0BATEbHbIC 2
paBHBIEC IPOMEKYTKU BPEMEHH.
5/6 | Perurenue 3a1a4 Ha MepeMEICHIE TeNa PU MPSIMOTHHEHHOM 2
PaBHOYCKOPEHHOM JBIXEHHHU 0€3 Ha4allbHOM CKOPOCTH.
7/8 | JlBwkeHue Tena MpH JCHCTBUU CUIIbI TPECHHS. 2
9/10 | Pemrenue 3a1a4 Ha CHITy TPEHHS. 2
11/12 | dponransnas n1adopatopuas padoraNel. «Msyyennue 2
NBHKEHHS TeJIa MPH JeiiCTBUHN CHIIbI TPEHHUSD)
13/14 | JIBukeHHE CBSI3aHHBIX TEJ B BEPTUKAIBLHOM IIOCKOCTH. 2
15/16 | JIBuskeHHE CBS3aHHBIX T B TOPU30HTAIBHOM ILIOCKOCTH. 2
17/18 | Pewenue 32124 Ha IBUKEHUE CUCTEMBI CBS3aHHBIX TEJL. 2
19/20 | IIpaktHyeckoe pelieHre 3a1a4: «/[BHKEHHE MO IEHCTBUEM 2
HECKOJIBKHX CHJI: IBHKEHUE Ha TTIOCKOCTHY.
21/22 | ®pouranbHas nadopatophas padora Ne 2. «M3ydenue BHKeHHS 2
CBSI3AHHBIX Tel».
23/24 | BupryanbHasi naGopatopuasi padora mo teme: «M3yuenue 2
JBHKEHHUS TeJia, OPOLIEHHOTO MOJ YIJIOM K TOPH3OHTYY.
25 | Ilpumeps! pemenus 3a1a4 1o KHHEMATHKE U TNHAMHUKE. 1
Pa3nen2. MEXAHUYECKUEKOJEBAHUANBOJIHbBI 7
26/27 | Mexannueckuexonebanus. KoneGatenpuas cucrema. 1
Marematnueckuii MmasTHUK. KoneGaHus MaTeMaTHyeckoro
masiTHuKa. CBOOOHBIE KoseOanus. CMeNeHne  aMIuInTyaa
Kosie0aHui.
28/29 | Ipyxunneiii MasitHuK. KoneOanus NpyXMHHOTO MasTHHKA. 2
I'apmonnueckue kosnedanus. Pemenue 3a1au Ha MeXaHUUECKUE
KoJie0aHus ¥ BOJIHEI.
30 IIpoekTHO-NCCIENOBaTENBbCKAsI padoTa «BausiHue 3ByKoB u 2
HIYMOB HA OPraHU3M 4€J10BCKa).
31/32 | Jlabopatopuas padota «M3ydenue KoJeOaHHil HUTSHOIO 2
MasITHUKAY.
17
Pa3nen3.2JIEKTPOMATHUTHBIEKOJIEBAHUANBOJIHBI
33/34 | Onbitel Dapazes. SBneHHe IEKTPOMArHUTHON HHIYKIIUH. 2
WNHayKIMOHHBIN TOK.
35/36 | MarnuTHsIii oToK. EuHuiia MarauTHOTO IOTOKA. ['eHepaTop 2
HIOCTOSIHHOT'O TOKA.
37/38 | Pemenne 3a1a4 o teMe: « MarHUTHBIA TTOTOK. 2
39/40 | IlepemenHblii anekTpudeckuii Tok. [lepuonndyeckne n3MeHeHUs 2
CUITBI TOKA M HANPSDKEHHs MEPEMEHHOTO JJIEKTPUUECKOTO TOKa.
41/42 | lemonctpanus «M3Mepenne XapakTepHCTHK NepeMeHHOI0 2




ToKa» ["paduk 3aBUCUMOCTH CUJIBI TIEPEMEHHOT'0 TOKa OT
BpeMeHH. YacToTanepeMeHHOro TOKa.

43/44 | AMmuTyHOE M JeHCTBYIOIIEE 3HAYCHUS CHUIIBI TOKA U 1
HanpsokeHus*. ['eHepaTop mepeMeHHOro ToKa.
45/46 | Perenue 3a1a4 1o TeMe: « AMILTUTYIHOE U JICHCTBYIOIIECE 2
3HAUCHHUS CHJIBI TOKA U HATIPSKCHHS.
47/48 | Pemenwe 3a1a4 1o TeMe: « DJIEKTPOMATHUTHBIE KOJICOAHMS M BOJHBD). 2
49 | IIpoekTHO-HCCIe0BaTeNbCKAs padoTa «3yuyeHune CBOMCTB 2
IJIeKTPOMATHUTHBIX BOJH».
Pa3nesnd. Ctpoenune aToMa 1 aTOMHOIO s1Apa 14
50/51 | Paguarust v pagroaKkTHBHOCTh. Anb(da-, 6eTTa- 1 ramma- 2
U3JTy4YeHHE.
52/53 | llpakTuyeckasi padora o teme: «KCTpoeHne aTroMay. 2
54/55 | DkcnepuMeHTaIbHbBIE METOIbI HAOIIOACHUS U PETUCTPALIUU 2
9JIEMEHTAPHBIX YaCTHII B SIICPHON (PU3HKE.
BuptyanbHas na6opatopHasi pabora mo teme: « Tpekn
3apsiZKeHHBIX YaCTHI.
56/57 | Pemenue 3amay o teme: «DHeprust cs3u. Jledext Mace» 2
58/59 | Pemienue 3agau 1o teme: « PaguoakTHBHBIC MPEBPAILICHUS. 2
60/61 | Pemienue 3aau o teme: «SIaepHbie peakiumy. 2
62/63 | Kakoe Ouosornveckoe eiicTBUE OKa3bIBaCT pajualiys Ha 2
OpTaHH3M.
Pa3nenS. Ctpoenne u 3BoJionusi Beesiennoii 5
64/65 | Cocrag, crpoenwe u nponcxoxaerre CONHEIHOH CHCTEMBI. 1
66/67 | Ctpoenue, uzaydenue u sBororus Comnnia u 38e31. CTpoeHHe 2
Y 3BOJOLMs Beenennon.
68 | IIpoexTHO-HccIeAoBaTeNbcKkast padora «Kakoe Hedo 2

roayooe! Or4ero oHo Takoe?»




