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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no ¢usuke A 7-9 KIacCOB COCTaBJI€HA Ha OCHOBAHUU CIEAYIOIINX
JIOKYMEHTOB:

- @enepanbHOTO 3aK0HA Poccuiickoit @eneparuu ot 29 nexadps 2012 rona Ne 273-D3 «O6
obpazoBanuu B Poccutickoit @eaepanuuy» (B pea. U3MEHEHUN );

- KonBeHnuu o npaBax peb&HKa,

- @enepalbHOTO TOCYAapCTBEHHOIO 00pPa30BAaTEIBHOTO CTaHIAPTa OCHOBHOTO OOIIETo
obpazoBanus (IIpuka3z Munnpocsemenuss Poccun ot 31.05.2021 N 287 "OO6 yTBepkIeHUU
denepanbHOrO  TOCYJapCTBEHHOIO  00pa3oBaTEeNIbHOTO  CTaHIApPTa OCHOBHOTO  OOMIETro
obpazoBanus" (3apeructpupoBano B Muntocte Poccuu 05.07.2021 N 64101);

- [Ipuka3 Munnpocsemenust Poccuu ot 18.05.2023 N 370 O6 yTrBepkaeHuu QenepanbHoil
00pa3oBaTerbHON TPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa3oBanus (3aperucTpupoBano B MuHrocre
Poccun 12.07.2023 N 74223)

- OcHOBHO# 00pa30BaTEIHLHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pazoBanus MAOY COIII
Nell nm. B. . CmupnoBa r. Tomcka;

- Ilpuxkaz3 MunnpocBemenuss Poccun ot 21.09.2022 N 858 "OO6 yTBepkaeHUH
benepanbHOTo NepeyHsi yueOHNUKOB, JOMYIICHHBIX K HCIIOIb30BAHUIO MIPH PEATU3allMi UMEIOIINX
roCy/apCTBEHHYIO aKKPEIUTALUI0 00pa30BaTEIbHBIX IPOrPAMM HA4aJIbHOT'O 00ILEro, OCHOBHOI'O
oOmero, cpeanero  obmero  00pa3oBaHUSl  OpPraHM3AIMSAMH,  OCYLIECTBIISIOIIUMU
00pa30BaTeNbHYI0 JI€ATENbHOCTh U YCTAHOBJIEHUS MPEAEIBHOTO CpPOKAa HCIOJIb30BaHUS
UCKITIOYEHHBIX yueOHuKoB" (3apeructpupoBano B Muntocte Poccun 01.11.2022 N 70799)

- IlocranoBneHne [ 7TaBHOTO TOCYIapCTBEHHOIO CAHUTAPHOIO Bpada pPOCCHUICKON
®eneparun ot 28 ceHtsaops 2020 r. Ne28 «O06 yrBepxkaeHnH caHuTapHbIX npasui CII 2.4.3648-
20 «CaHUTapHO-3MHUIEMUOJIOTHYECKUE TPeOOBaHMS K OpraHMU3alMsIM BOCIMTAHUSA U O0yuYeHus,
OT/bIXA U 03JIOPOBIICHUS JETEH U MOJIOJIEKIN;

- IlocranoBnenue [7aBHOrO TrOCYIapCTBEHHOIO CaHUTApHOro Bpada Poccuiickon
®eneparun ot 28 ssHBaps 2021 r. Ne2 «OO0 yTBepkIeHUN caHUTapHbIX MpaBui U HopM CanlluH
1.2.3685-21 «['urnennyeckue HOpMaTUBBI U TpeOOBaHUS K 00ecrieueHn 0 0€30acCHOCTH U (WIIN)
0€3BpEIHOCTH IS YeTIOBEKa (PaKTOPOB CpeIbl OOUTAHUS

- IIpukaz Munnpocsemenus Poccun ot 22.03.2021 Nell5 «O6 ytepxknenun [lopsnka
OpraHu3allil ¥  OCYIIECTBJIEHHs  OOpa30BaTeNbHOW  JEATEIBHOCTHM 1O  OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIBLHBIM MPOrpaMMaM Ha4dalbHOTO OOIIEro,
OCHOBHOT'O O0IIIETr0 U CPeHEro 00IIero 00pa3oBaHUsm;

- YHuBepcasbHBIE KIacCH(UKATOPBI PACHpPENEeNIEeHHBIX 10 KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00Opa30BaTENIbHOM MpOrpaMMbl MO YPOBHSAM
o0miero o0pa3zoBaHUs U JIEMEHTOB COJIEPKAHUS MO YUeOHBIM MpeaMETaM JJIsl UCIIOJIb30BAHUS B
(denepanbHBIX W PETHOHAIBHBIX TPOLEAYPaxX OILEHKH KauecTBa 0Opa3oBaHHUs, OJ0O0pEHHbBIE
pemieHneM (¢eaepantbHOro y4yeOHO-METOJUYECKOro OOBEAMHEHUs MO 001eMy 00pa30BaHUIO
(manee D®YMO) (mporokon ot 12.04.2021r. Nel/21), moaroroBneHHble DenepalbHBIM
TOCYJTapCTBEHHBIM  OIO/DKETHBIM ~ HAYYHBIM  yupexaeHuem  «®DemepanbHbIi  HHCTHTYT
nearornyecknx U3MepeHuin» 1 pa3meleHHble Ha caifte https://tc.edsoo.ru/;

- Konnenmuu myXoBHO-HPaBCTBEHHOTO PA3BUTHSI M BOCHHUTAHUS JIMYHOCTH TPaKIaHHHA
Poccuu;

a Takxke ¢ ydéroM denepaibHOW pabodeil mporpamMmmbl BocmuTaHus W Kormenmum
npenoaBaHus yaeoHoro npenmera «duzukay.

Conmepxanne  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HU3y4yeHHs (U3UKH Ha
JEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Y4YUTHIBAIOTCS BO3MOKHOCTH Yy4eOHOIO
npenMera B peamu3aiuu  TpeboBanuit. ®I'OC OOO K IUIaHUPYEMBIM JIMYHOCTHBIM U


http://www.consultant.ru/document/cons_doc_LAW_389560/
http://www.consultant.ru/document/cons_doc_LAW_389560/
http://www.consultant.ru/document/cons_doc_LAW_389560/

METalpeIMETHBIM  pe3yibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUA.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojam
oOyueHust (II0 Kjaccam), HpeajaraeT IPUMEPHYIO IIOCJIEJOBAaTEIbHOCTh H3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COAEP KaHUA U yUETE BO3PACTHBIX OCOOCHHOCTEN
oOyyarouumxcsi.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKONW MOMOIIY YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 110 y4eOHOMY ITpEIMETY.

dusnka sABIAETCS CUCTEMOOOPA3yIOLUM JUIsl €CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel M GU3NIECcKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, OPEJOoCTaBlsieT Hambosee SICHble 00paslbl NMPUMEHEHHMs HAayyHOI'o METoja
IO3HAHUS, TO €CTh CI10CO0a NOTYUYeHUs JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa W3 TIIaBHBIX 337a4 (U3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K HayKe Yy
00y4aromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE IPEIIOJaracT OBJIAJACHUE CIEIYHOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPaMOTHOCTb:

HAYYHO OOBSCHSATH SIBICHUS;
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;
MHTEPIPETUPOBATH JJAHHBIE U UCIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA IS TIOJIYyYEHUS BBIBOJOB.

[lenn u3yueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konnenmuu npenoaasanus yueobHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OpPraHU3ALMIX
Poccuiickoit ®@enepanuu, peaau3ymoIUX OCHOBHBbIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBep)kAEHHON pemenneM Kosnernn MununcrepctBa npocsemienust Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henn usyvyenus pusuxu:
npuoOpeTeHne MHTepeca M CTpPEeMIICHHs OOy4aroIlMXCsi K HaydYHOMY H3YUYEHMIO TPHPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE NMO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPY’KaIOLIUM SIBJICHUSIM;

(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3y4eHHs OCHOB CTPOCHHUS MaTepUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKHU ISl Pa3BUTUS JAPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE NPE/ICTaBICHUN O BO3MOXHBIX cepax Oyaymiel npoheccHoHalIbHON N1esSTeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMy 00yYeHHIO B ’TOM HaIllpaBJICHUH.

Jloctuxkenne >3TUX Iiefiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus 00eCIIeYnBACTCS PEIICHUEM CIIETYIONNX 3a4a4:
npuoOpeTeHne 3HAaHUM O JTUCKPETHOM CTPOSHHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHNe yMEHUH OMNMChIBaTh M OOBACHATH (U3UYECKUE SIBICHHUS C MCIOJIb30BAaHUEM
MOJTYyYEHHBIX 3HAHU;

OCBOCHHME METOOB PELICHUs MPOCTEUIIMX PACUETHBIX 33aJau C HMCIIOJIB30BaHHEM (U3NYECKUX
MOJIEJIEH, TBOPUECKUX U NTPAKTUKO - OPUEHTUPOBAHHBIX 33/]a4;



pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SIBIICHUS U BBITOIHSATH OTBITHI, 1a00PaTOPHBIC paOOTHI
U DKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS C CIIOIh30BAHIEM N3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHUE MPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHUS, BKITIOYAst HHPOPMAITHIO
0 COBPEMEHHBIX JIOCTHKCHHUSIX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHUBaHNE WH(OPMAIINH;
3HaKOMCTBO €O cdepaMu Mpo(ecCHOHAIBHOW AEATENbHOCTH, CBS3aHHBIMH C (DU3MKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMHU HA JTOCTIKEHUSIX (PU3MUECKON HAYKH.

CBSI3b C ITIPOT'PAMMOM BOCIIUTAHUSA

Pabouas mporpamma mo (u3MKe COCTaBJIICHA C YYETOM padoyeii mporpamMmbl BOCIIUTAHUS.
Peanuzanus BocnuTaTeIbHOTO MOTEHLKAJIA YPOKA IIPEANOJIAraeT cleayroniee:

* YCTAaHOBJICHHE JOBEPUTEIbHBIX OTHOLIEHUWA MEXKAY YUYHUTEIIEM W €ro y4YeHUKaMHu,
CIOCOOCTBYIOIIUX MO3UTHBHOMY BOCHPHSTHIO y4YallUMHCS TpeOOBaHHM W MPOCHO yUHTEs,
MPHUBJICYCHUIO WX BHHUMaHUS K OOCYyXJIaeMoil Ha ypoke HH(OpMAIWH, aKTUBHU3AIMMH WX
MIO3HABATEJIbHON JEATEIBHOCTH;

* MOOYXJICHHE IIKOJIHHUKOB COOJIIOJIaTh HA YPOKE OOIIECHPHHSTHIC HOPMBI ITOBEIACHHSI,
mpaBuiia OOIIEHUS CO CTApUIMMH (YUYUTENSIMH) U CBEPCTHUKAMH (IIKOJIbHUKAMH), TPUHITUIIBI
y4eOHON JUCHUTUIMHBI U CAMOOPTaHU3AIHH;

* [IPUBJICYEHUE BHUMAHUS IIKOJBbHUKOB K LIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHu3anus X paboThI C TIOTyYaeMOU Ha ypOKe COMATBHO 3HAYUMOW HH(pOopMarmen
— UHUIUUPOBAHUE €€ OOCYXKICHMsI, BHICKa3bIBAHUS YYAIIUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BBIPAOOTKH CBOETO K HEW OTHOIICHUS;

* HCIIOJIb30BaHKE BOCITUTATENFHBIX BO3MOKHOCTEH COo/Iep KaHus y4eOHOTO MpeaAMeTa 4epes
JIEMOHCTPALIMIO JAETSAM NPUMEPOB OTBETCTBEHHOTO, T'Pa)XAAHCKOTO IOBEACHUS, MPOSIBICHUS
YeNOBEKON00Us U T0OpOCepAeYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOUIUX TEKCTOB ISl UTEHUS,
3a/1a4 JUIsl perieHus, TpoOJIEeMHBIX CUTYyaIui it 0OCY>KJIEHHUS B KJIacce;

* IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yUalIUXCsl: MHTEJUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIUX MO3HABATEIHHYI0 MOTHBAIMIO ITKOJILHUKOB; TPYIIOBOM PabOTHI UK paOOTHI B
napax, KOTOpbIE y4ar HIKOJIbHUKOB KOMaHHOU paboTe U B3aMMOACHCTBHIO C IPYTHUMH JETHMHU;

* BKIIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTalOT MOAAEPKATh MOTHBALIMIO
JIETEH K MOJTYy4YECHUIO 3HaHU I, HAJIaXKUBAHUIO TTIO3UTUBHBIX MEKJIIMYHOCTHBIX OTHOLLIEHUH B KJlacce,
MOMOTAIOT YCTaHOBJICHUIO TOOpOKENIaTeTbHON aTMOC(EpPHI BO BpeEMs ypOKa,

e opranuzanus IedcTBa MOTHBHPOBAHHBIX U OJPYAUPOBAHHBIX YyUalIMXCAd HaA HX
HEYCIIEBAIOIMMHU OJHOKJIACCHUKAMH, JAlOIIEr0 NIKOJbHUKAM COLMAJIbHO 3HAYMMBINA OIBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIH;

* UHULIMMPOBAHUE U MOJAEPKKA UCCIIEIOBATEIBCKON IESITEIbHOCTH IKOJBHUKOB B pAMKax
peanu3auMyd MMM WHJIUBUAYAJIbHBIX W TPYIIIOBBIX MCCIEAOBATEIBCKUX IPOEKTOB, YTO JACT
IIKOJTbHUKAM BO3MOKHOCTh TPHOOPECTH HAaBBIK CaMOCTOSITEIIFHOTO PEIICHUS TEOPETUUYECKON
po0OJIeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOIIICHUS K YYXHM HAesIM, OPOPMICHHBIM B padoTax APYyTHX HCCIEAOBATENICH, HaBBIK
MyOJIMYHOTO BHICTYIUICHUS TIepe]] ay TMTOPUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOSH TOUKHU
3pEeHMUSL.

[Ipennaraemslii B mporpaMMe 1Mo OWOJIOTHH TIEPEYEHb JIA0OPATOPHBIX U MPAKTUYECKUX
paboT SBISETCS PEKOMEHIaTeIbHBIM, YUUTEIb JIeTIAeT BHIOOP MPOBEIEHHUS JIA0OPATOPHBIX PadoT
U ONBITOB C Yy4€TOM WHAMBUAYAIBHBIX  OCOOCHHOCTEH  OOydaromuxcs,  CIHCKa
SKCHEPUMEHTAIBHBIX 3a/1aHUM, TPEIJIaraéMbIX B paMKaX OCHOBHOI'O TOCYAApPCTBEHHOTO 9K3aMEHa
1o OUOJIOTHH.

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /U1 YYHEHUKA



» ®usuka, 7 knacc/ [epwimkua A.B., O61mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3naTenscTBO «IK3aMEH

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBoO ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiectBo «M3maarenscTBO «IIpocBemnienne»

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O0mecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AknmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

7 KJIACC

1.Pabouas mporpamma.

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kiaccel
(aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kmacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Iepeimkun A.B. ®usuka. 7 knace. Y4eOHUK I 0011e00pa30BaTeIbHBIX YUPEIKICHHM.
M.:Ipoca. 2011

5. Jlykamuk B.M. CoopHUK BonpocoB u 3a1ad 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

8 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9xiiaccbl: y4eOHO-METOAUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ m3a.,crepeotrn. —M.: [Ipoda,2013. — 398,(2)

2. ITporpammMbl ocHOBHOTO 00111eT0 00pa3oBaHus. Pusuka. 7 — 9 kiacchl
(aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHuK).

3. Pabouas nporpamma no ¢usuke. 7 kiacce/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Iepeikun A.B. @usnka. 7 kiacc. YueOHUK i 00111€00pa30BaTeIbHBIX YUPEKICHUHN .
M.:dpoda. 2011

5. Jlykamuk B.M. COopHHK BompocoB U 3a1a4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlaboparopHslie paboTsl. KoHTpobHbIE 3aJaHNS. —
Caparos:Jluueii, 2014.

8. «KontponbHo-u3mMeputensHble Matepuaisl. Pusuka. 7 knacc/Coct. H.M. 3opun. — 2-¢
u3 ., nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-metoauueckoe nocooue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Ileppikun @uznka-8xi 2017 M. [Ipoda

11.H.B. ®unonosuuy Meroanueckoe mocooue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHbIE paboThI-§ kitacc 2017 M.
Apoda

13.B.B. [llaxmarosa ,O.P. llledep Auarnoctuyeckue padotsl -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. [To3otickuit Coopaux Bompocos u 3amau 2015 M. Jlpoda

9 KJIACC

1. Pabouas nmporpamma. dusuka. 7 — 9kiacchel: yueOHO-METOIUIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-e u3a.,crepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kimacchl
(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Paboyvas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBUU C BEIOPAHHBIM yUEOHUKOM:

4. epoimkun A.B. ®usnka. 7 knacc. Y4eOHUK I 0011e00pa30BaTeNbHBIX YUPEIKICHHH .
M.:Ipoda. 2011

5. Jlykamuk B.M. CoopHuk Bonpocos u 3a1ad 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBbIE CAMOCTOSATEIIbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KoHTpobHbIE 3a0aHHS. —
Caparos: Jluueii, 2014.

8. «KontponbpHO-m3MepuTensubie Mmarepuansl. Pusuka. 7 xkinacc/Coct. H.U. 3opun. — 2-e usn.,
nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®u3uka. 7 kiacc: yueOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: JIpoda,
2011.- 123c.:

KoHTpobHBIE ¥ cCaMOCTOSTEbHBIE pa0OTHI 10 Gu3MKe. 9 Kinace: K yueOHuKy A.B.
[Tepoimkuna, E.M. I'ytHuk «®usuka 9 kinaccey / O.U. I'pomuesa. — M.: MI3gatenscTBoO
«IKk3ameny, 2014.

Tectol o ¢usuke. 9 knace: k yueOnuky A.B. Ileprikuna, E.M. I'ytauk «®usnka

9 kiaccy / O.U. I'pomruieBa. — M.: M3narenscTBO «Ok3ameny, 2010.

®dwusuka. 9 knacc. TemaTuueckue TecToBbIe 3a0aHus A7 noarotoBku K ' MA. / aBT.- cocT.:
M.B. boiinenko, O.H. Muponikuna. — Spocnasib: OOO «Akagemus pa3BuTtus», 2014.
HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
7 KJIACC

. bubnunoreka — Bc€ mo npeamery «duznka». — Pexxum noctyna: http://www.proshkolu.ru
2. BuneoonsITsl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

3. Enunas xomnekius uudpoBbIx 00pazoBaTeabHbIX pecypcoB. — Pexum nocryma:
http://school- collection.edu.ru

4. laTepecHble MaTepualibl K ypokaM (PU3HMKH 10 TeMaM; TECTHI 110 TeMaM; HarJIsJHbIe
nocobus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHble pecypesl. — PexxuMm goctyna: http:// www.openclass.ru

6. DieKTpOHHbIE YyueOHUKH 10 (usmke. — Pexum nocryna: http://www.fizika.ru

8 KIIACC

1. bubnmoteka — Bcé o npenmery «duszuka». — Pexxum noctyna: http://www.proshkolu.ru
2. BuneoonsITsl Ha ypokax. — Pexxum nocrtyna: http://fizika-class.narod.ru

3. Enunas komnexus nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyma:
http://school- collection.edu.ru

4. laTepecHble MaTepHaITbl K ypOoKaM (PH3HMKH IO TeMaM; TECTHI 110 TeMaM; HaTJIsTHbIe
nocoOust K ypokam. — Pexxum nocrymna: http://class-fizika.narod.ru

5. [ludposeie oOpazoBarensHbIe pecypchl. — Pesxkum noctyna: http://www.openclass.ru

6. DnexTpoHHbIe yueOHuKH 1o pusuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas xomnexuust mudpoBhIX 00pa3oBaTEIbHBIX PecypcoB. — Pexxum moctyma:
http://school- collection.edu.ru

3. HTEpecHbIe MaTepralibl K ypokaM (PU3HUKH MO TeMaM; TECThI [0 TeMaM; HarJIsIHbIC
nocoOust K ypokam. — Pexxum nocrymna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTelbHBIC pecypchl. — Pexxum goctyna: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
6./lucranumonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpseiThIi Kiacc. CeTeBoe
obpa3zoBatenbHOe coodmiecTBo. http://www.openclass.ru/node/109715



7. Enunas xoyuiekuust udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. deaepanbHBIN IEHTP HH()OPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTtepHert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs6ps» matepuainsl o ¢pusuke. http://archive.1september.ru/fiz
11. Auumanmu ¢usznueckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/

Ha uzyuenue ¢pusuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlenm0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme mno Gu3nke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yUUTENb JeNaeT BbIOOp MpOBeIeHUsl J1abOpaTOPHBIX padoOT U
OTIBITOB C YYETOM MHIUBUYATBHBIX OCOOCHHOCTEH 00YJArOIIUXCS, CIIUCKA SKCIIEPUMEHTATLHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCYAapCTBEHHOTO 3K3aMeHa 110 (PU3HKeE.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYeCKUe SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIEC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpuOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUCTEMa €IUHMUII.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HayKH H3y4yaroT NMPHPONy. EcTecTBEHHO-HAay4YHBIN
METOJ TO3HaHUs: HAOII0/IeHHe, IMOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TPOBEpKE THUMOTe3, O0ObsAcHeHHue Habmogaemoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIENICH.

Hemoncmpayuu.

MexaHnuyeckue, TEII0BbIe, JEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpudOPsl U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

OmnpeneneHne NEeHbI JSICHUS KAl H3MEPHUTEIBLHOTO IPHOOopA.

N3mepenne paccTOsTHUM.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO Tea.

Ornpeznenenne pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpA M IaTYMKA TEMIIEPATYPHI.

[IpoBenenune uccienoBaHUs MO MPOBEPKE THIOTE3BI: NATBHOCTH MOJETA IIApUKa, MYIIEHHOTO

TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIle BHICOTA MyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OTMBITH, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypou.
bpoynoBckoe nBuxkenue, auddysus. BzaumopelicTBue dYacTUIl BeIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W TBEPIBIX
(KpUCTaIIMYecKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U MX aTOMHO -MOJICKYJISIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHBIX COCTOSHUN
BOJIBI.

Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6monenue nuddysun.
Hab6nronenue siBneHnii, 00BACHSIONTUXCS MPUTSHKEHUEM W OTTAIKMBAHWEM YacCTHI] BEIIECTRA.

Jlabopamopnwvie padbomut u onvimol.

Ornenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (hoTorpadmii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMoO/eiicTBUE TeJl.

Mexanuueckoe aBuxkeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.



SBneHne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl Kak NpUYMHA W3MEHEHHS
CKOpOCTH JBHXKEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnotHocTe BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBIeHUE TArOTEHUS U criia TshkecTH. Criia TAKeCTH
Ha Ipyrux miaHertax. Bec tena. HeBecomocts. CioxeHe Cuil, HapaBJIEHHbBIX 110 OJIHOM MIPSIMOM.
PaBnogaeiictByromias cui. Cuna Tpenus. TpeHue CKOJIbXEHUs U TpEHUE MOoKos1. TpeHue B npupoie
U TEXHHKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.

H3mepeHune ckopocTu NpSIMOIMHEMHOTO ABHXKEHUS.
Habntoienue siBieHUs] UHEPITUH.

Habmroienue u3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSMOH.

Jlabopamopuwvie padbomot u onvimol.

Onpenenenne CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapuKa B KUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK IapuKa 10 HAKIIOHHON IJIOCKOCTH.
Ornpezenenue mI0THOCTUA TBEPAOTrO Tea.

OnBITHI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsokeHus (aedopmanuu) MpPYKUHBI  OT
MIPUIIOKEHHOMN CHJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEIMUCHUSI J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBnenust TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackansa. [lHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  [mapocratmueckuii  mapamokc. CooOmarommecs cocyabl.  [uapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYILIHON
obomnouku 3emmu. OmnbiT Toppuyermnu. M3mepeHue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs CoCyabl.

I'mppaBauyeckuit mpecc.

[IposiBneHue necTBust aTMOCHEPHOTO TaBJICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O00bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.



VYcnoBue muaBaHus Tel: IUIABAHUE WM TNOTPYKEHHE TENl B 3aBUCHMOCTH OT COOTHOILUEHUS
IJIOTHOCTEN TE€JIa U HKUJKOCTH.

Jlabopamopusie pabomsl u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPYyKEHHOM B HKHUAKOCTh YaCTH Tela.
OrnpeneneHne BBITAJKUBAIOLIEH CUIIBL, ACHUCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B KUIAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIBL, AEMCTBYIOLIEH HA TEJIO B dKUJKOCTH, OT MacChl
Tena.

OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoncTpynpoBanue apeomerpa WJIM KOHCTPYHPOBAHME JIOAKM U ONpPEACIICHUE €€
IPy30I0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, 010K, HAKJIOHHAs! TNIOCKOCTh. [IpaBuio paBHOBecHs phiyara.
[IpumeHneHue mnpaBuiIa paBHOBECHsl pblyara K OoKy. «3osiotoe mnpasBmwio» MexaHuku. KII/]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusd. Kunetnueckast 1 noreHunanbHas sHeprus. [Ipespamienue ogqHoro
BHJIa MEXaHUYECKOM IHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTHUH B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimot.

Ornpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBJKEHHH TeJla 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

Hccnenoanue ycinoBui paBHOBECUS pblyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

N3yuenne 3akoHa COXpaHEHUST MEXAaHUYECKOW SHEPTHH.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE MTOJIOXKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKY. OMBITHI, TOITBEPKAAOIITNE OCHOBHBIC MTOJIOKEHUS MOJIEKYIISIPHO
- KHHETUYECKON TEOPUHU.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BelecTBa. Kpucrammueckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO--KHHETHYeCKOH Teopun. (CmauMBaHWE W KamWUISIPHBIE SBIEHUSA. TeruioBoe
pacIIMpEeHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUJIOBOTO JABM)KEHHUS YacTHIL.
Brytpennss saeprus. CriocoObl H”3MEHEHHsI BHYTPEHHEH YHEPTUHN: TETUIONEepe1ada U COBEpIICHNE
paboThl. Buasl Temonepenayu: TEMIOMPOBOAHOCTD, KOHBEKIIUS, N3JTyUCHHE.

KonudecTtBo TemnoTel. YenbHas TEIUIOEMKOCTHh BellecTBa. TemmooOMeH U TeIioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTATMYCCKHX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenue. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCHUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBICHHUSL.

BnaxunocTe Bo3ayxa.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOPaHHUs.



[Mpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro asuratens. TemmoBbie
JIBUTATENIH U 3aLIUATA OKPYKAOUIEN CPEBI.

3aKOH COXpaHEHMsI U IIPEBPALLCHMSI SHEPTUHU B TEIUIOBBIX IPOLECCAX.

Hemoncmpauyuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6mronenue nuddys3un.
HabumoneHue siBaeHui cMauMBaHUs U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro paciuvpeHus Ted.
V3MeHeHune AaBlieHus ra3a pu U3MEHEHUHN 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEPATypBhI.
Buae! Tenonepenayn.
OxnaxaeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHH# pabOThl BHEITHUMH CHUIaMH.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
Habmronenue kumneHus.
Habmro1eHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
Mopaenu TenaoBbIX ABUTATEIIEH.
Jlabopamopuwvie padbomut u onvimol.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3yXa OT ero o0bEMa U HarpeBaHus WU
OXJIQXKICHHUS.
[TpoBepka runore3sl TMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HabGmronenne m3MeHeHus: BHYTpEHHEH PHEPrHM Tejla B pe3ysbTare TeIulonepenadyu u padoTsl
BHEILIHUX CHIL.
HccnenoBanue sSBlIeHUS TETNIO0OOMEHA MPY CMEIIUBAHUN XOJIOTHOU U TOpSTUeit BOJIBI.
OmnpeneneHue KoJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C HarpeThbiM
METAITMYECKUM LIUIMHIPOM.
Omnpenenenne yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHusl.
OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.
Ornpenenenne yaelnbHON TEIIOTHI IUIaBICHUS JIb/IA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIE SIBJICHHUS.

OnekTpusanus Tel. J[Ba posa 3JeKTpUUecKuX 3apsa10B. B3anmoelicTBre 3apsyKeHHbBIX TEJ.
3akoH KyrnoHa (3aBUCMMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMYUHBI 3apsSA0B U
pPacCcTOSTHUS MEX]Ty TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHoCTh 3nekTpuueckoro noss. IlpuHuun cynepno3unun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOr0 ToKa. McTouyHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3IJIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHuUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSAX U ra3ax.



Onektpuueckas 1nenb. Cuna Toka. OneKTpudeckoe HamnpsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TPOBOHUKOB.

PaboTta 1 MOLTHOCTB IEKTPUUECKOTO TOoKa. 3akoH J[oyns—JIenna. DnexkTpuueckue 1enu
U TIOTpeOUTENH JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MaruuTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpctena. MaruutHoe 1osie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIareilb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHaykuuu. IlpaBuio  JleHua.
Onekrporernepatop. CrnocoObl TOMyYEHUS JIIEKTPUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia AEeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX Tell.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT MHYKIIUS.

3aK0H COXpaHEHUs MMEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

N cToyHNKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a3z0BbIii pa3psa.

N3mepenne cuiibl TOKka aMIepMeTpOM.

N3mepenne 3MeKTpUYeCcKOro HaIpsKEHUs BOJTBTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3/IeIeHHs TIOJIF0OCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB.

OmneIT DOpcrena.

MarnuTtHoe nojie Toka. JJIEeKTPOMarHmr.

JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

Hccneoosanue aenenusn 31eKmpomMazHUMHONU UHOYKUUU.

Onvimut Dapades.

3asucumocmo HanpagIeHuns UHOYKYUOHHO20 MOKA OM yC108Ull €20 603HUKHOBEHUA.
dnexmpozenepamop nocmoannozo moka. (lononnumensno emecmo pazoena onmuKu)

Jlabopamopusie pabomel u onvinol.

OnBITH MO HAOTIOCHUIO SNIEKTPU3AIMHU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIS HA TPOBOJHUKH U TU3JIEKTPUKH.
CoOopka u mpoBepKa pabOThI AMEKTPUICCKOH MU MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenune u peryaupoBaHue HaPsHKCHUS.



HccenenoBanue 3aBUCUMOCTY CHITBI TOKA, HYIIETO YEPE3 PE3UCTOP, OT COPOTUBIIEHUS PE3UCTOPA
U HampsKEHUs Ha pe3UCTope.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IEKTPUYECKOTO COIIPOTHUBIIEHUS IPOBOJHUKA OT €TI0
JUTMHBI, IJI0IA1 ONEPEYHOr0 CEUCHHS U MaTepHaa.

[IpoBepka mpaBuiia CIOXKEHUS HAINPSHKEHUW IpU [OCIEAOBATEIbBHOM COEJUHEHUU JIBYX
pPE3UCTOPOB.

[TpoBepka npaBuiia AJis CUIIBI TOKA IIPU NTapaAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UYIIEr0 Yepe3 Pe3UCTOp.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HANPSKEHUS Ha HEH.
Omnpenenenne KIIJ] narpeBatens.

HccnenoBanne MarHUTHOTO B3aMOJEHCTBHUS TOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TMOJISl TOCTOSTHHBIX MarHUTOB MIPU UX O0bETUHEHUH U Pa3eliCHUN.
UccnenoBanue neicTBUS 3IEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPENIKY.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPABJICHHS TOKA B KaTyIIKE.

N3yuenune neiicTBUS MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHne padoThl JIEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBuraTebHONM yCTaHOBKHU.

OnbITEl IO UCCIEIOBAHUIO SBJICHMS 3JI€KTPOMArHUTHOM MHAYKLHMH: UCCIEAOBAHUE M3MEHEHUN

3HAUEHUS U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe JABHXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe aBrkeHne. CBoOogHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOE JBMXEHHE MO OKpYKHOCTH. [lepuoa m ywactora oOpamenus. JluHeitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHHUsSI CKOJIbKEHMS, CHJIa TPEHUS
MIOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecOMOCTh U Meperpy3Ku.

PaBHOBecue MaTepuanbHONU TOUKHA. AOCOIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynee tena. U3menenue umnyinbca. Mmnynbe cuiibl. 3aKOH COXpAaHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuveckass paboTa U MOITHOCTh. PaboTa Cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHuManbHass SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHas SHEPrUs cxartoi npykuHel. Kunernueckas sneprus. TeopeMa 0 KHHETUUECKOMN
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIUH.



Hemoncmpayuu.
Hablntonenrne MexaHU4eCcKOro JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MyTel U TPACKTOPUN JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.
N3mepeHre CKOpOCTH U YCKOPEHHUS MPSIMOINHENHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHUSI.
HabGmronenue nBukeHus Teaa no OKpy>KHOCTH.
Habmoienue MexaHM4YecKux SIBJICHHUH, MPOUCXOAAIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENILHO KaOHHeTa (hHU3HUKH.
3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHJIBI.
HabGmronenue paBeHcTBa CUil TPU B3aUMOICHCTBUM TETI.
W3meHenue Beca Tena npyu yCKOPEHHOM JIBHXKCHHH.
[lepenaya nmmynbca Ipy B3aUMOJEHCTBUM TEIL.
[IpeoOpazoBanus YHEPTUU IPU B3aUMOICHCTBUH TEJI.
CoxpaHeHre UMITYJIbca MPU HEYTPYTOM B3aUMOJCHCTBUH.
CoxpaHeHue UMITyJIbca MPU a0COMIOTHO YIIPYTOM B3aUMOICHCTBHH.
Habmtoienue peakTHBHOTO JIBHKEHUS.
CoxpaHeHue MEXaHU4ECKOW SHEPTUH NPU CBOOOIHOM I1aJIEHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU TeJa MOl ACHCTBUEM Py KUHBI.

Jlabopamopuwvie padbomot u onvimol.

KoHcTpynpoBanue Tpakta [uisl pa3roHa M JajbHEUIIEro paBHOMEPHOTO JIBM)KEHUS IIapuKa WK
TETICKKHU.

OrnpeziesieHne CpeaHEl CKOPOCTH CKOJIBKEHUSI OpycKa WM JABUKEHHUS IIapuKa MO0 HAKJIOHHOU
MJIOCKOCTH.

Ornpeznenenne yCKOpeHus Tea Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HauaIbHON
CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM [BIKEHUU 0€3 HAaYalbHOW CKOPOCTH IyTH
OTHOCSITCS KaK psAJl HEYETHBIX YHUCEIT, TO COOTBETCTBYIOLINE IPOMEKYTKHA BPEMEHU OJMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBJICHUSI.
Onpenenenne ko3P huImeHTa TPEHUS CKOIbKCHHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Onpenenenne pabOTHI CUITBI YIIPYTOCTH MPU TOIBEME TPYy3a C HCTIOIB30BaHUEM HETIOIBIXKHOTO U
MOJIBI>KHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUs! YHEPTUU.

Paznen 9. Mexannuyeckue Kojae0aHusi M BOJIHBI.

KonebatenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYXKUHHBIM MasTHUKMU. lIpeBpamnenue sHepruu Ipu
K0JIe0aTEeIbHOM JIBHKEHUH.

3aryxatomue konebanus. BoiHykaeHHBIC KoneOanus. Pesonanc. MexaHu4eckue BOJIHBI.
CaoiicTBa MexaHnuecKkux BOJIH. [IpononpHble U nonepeyHble BOJIHBL. JIJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJlE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPPa3BYyK U yIbTPa3BYyK.

Hemoncmpayuu.



Hab6nronenue konebanuii Tel moa JeHCTBUEM CHIIBI TSDKECTH W CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmionenne BeIHYKICHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomsl u onvinol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH ITEPHOIA KOJICOAHNH MPYKUHHOTO MasiTHUKA OT MacChl TPy3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJIeOaHH rpy3a, OBEUICHHOTO K HUTH, OT MaccChl rpys3a.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHo/ia KoieOaHu MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a # >KECTKOCTHU MPY>KUHBI.
N3mepenune yckopeHust CBOOOTHOTO MaICHUSI.
Paznen 10. DnekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH AJIsE COTOBOM
CBSI3H.
DeKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BosHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.
Jlabopamopuwie pabomul u onvimot.
W3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pasnen 11. CBetoBble siBjieHusI. (HOBbIW pa3jen)
JlyueBas monenb cera. Mcrounuku cera. lIpsMonuHeliHOe pacnpoCTpaHEHHUE CBETa.
3atrmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX.
Jlunza. Xox myuedt B nuH3e. Onrtuyeckas cucrema ¢oToamnmnapara, MHKpOCKoONa u
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opyKocTs U 1allbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HhtoToHA. ClloKEeHHE CIIEKTPAIbHBIX 1[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHetHOEe pacpoCTpaHEHUE CBETA.
OtpakeHue cBera.
[Torydyenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue cera.
Onrtuyeckuii CBETOBO/I.
Xon ydelt B coOuparomieit JuHse.
XoJ ay4deil B pacCcenBaroIIe JIMH3E.
[TomyueHune n300paskeHHIA ¢ TOMOIIIBIO JIHH3.
[Tpuniun aeiictBus goroarnmapara, MUKPOCKONA U TEIECKOIIA.
Mogens rnasza.
Pasnosxenune 6enoro cBera B CHEKTP.



[Tomryuenue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomsl u onvinol.
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja IaJeHusl.
H3ydeHue xapakTepuCTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccenenoBanue 3aBUCUMOCTH yIUIa MPEIOMIIEHUS CBETOBOIO JIyda OT yIJja MaJeHHs Ha TpaHuLe
«BO3LYX—CTEKJIIO».
[Tony4yenne n300paKeHUH C MTOMOIIBIO COOMPAIOLIECH JTHH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
OnbITH IO BOCTIPUSATHUIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUs.

Omnsitel Pesepdopaa u mnanerapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PamuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyxnonnas wmopnens aromHoro siapa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJtypacrnaaa aTOMHBIX sJIep.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MAacCOBOTO YKCE. DHEPrus CBSI3U
aTOMHBIX si7iep. CBs3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
Connua u 3B€31.

Snepnas snepretuka. JIeiicTBUA paagMOAKTUBHBIX U3IyUYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrnexTpbl U3JIy4EeHHUS U TIOTJIOMICHHUS.
CrieKTphl pa3aMyHbIX Ta30B.
CnexTp Bogopo/a.
HaGnronenue TpexoB B kamepe Buibcona.
Pabora cuéTunka MOHU3UPYIOIINX U3TyUYEHHI.
Peructpanus nznyyeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopuwie pabomsl u onvimot.
HaOGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYESHHUS.
HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paanoakTUBHOTO GoHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIIMKA  MOAYJIb NpeAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3yUYEHUHU
BCEro Kypca (pu3MKH, a Takke JUIsl MOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00y4aroUIMXCsl, BHIOPABIINX ITOT YUEOHBIN peaMeET.

ITpu n3y4eHnn JaHHOTO MOMYJISI PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI AESITEIBHOCTH,
Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX M  MeTallpeIMEeTHBIX
IUTAHUPYEMBIX Ppe3yJibTaTOB OOy4eHHUs, (QOPMHUpPYETCs €CTeCTBEHHOHay4YHass I'PaMOTHOCTH:
OCBOEHHUE HAy4YHBIX METOJIOB UCCIIEOBAHMS SBJICHUMN IPUPOABI U TEXHUKHU, OBJIAICHUE YMEHUSAMU
OOBSICHATH (PU3MUECKHUE SBJICHUS, IPUMEHS OTYUYCHHbIC 3HAHUS, peliaTh 33a4H, B TOM YHCIIe
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMANbHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a CU€T TOoro,
4TO 00y4Yarolrecs BHIMOIHSIOT 331aHNUs, B KOTOPBIX UM MPEAIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PAaclO3HABaTh U HAYYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpY>Karolel Mpupoae U MOBCETHEBHOM KU3HU;



HCII0JIB30BaTh HAYYHBLIC MCTOJbI MCCICIOBAHUSA (1)I/ISI/I‘I€CKI/IX HBHCHHﬁ, B TOM 4YMCJIIC IJIsA
IMMPOBCPKHU T'UIIOTE3 U NMOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJce BaXKHBIX JOCTHKCHHI COBPCMCHHBIX TGXHOJIOI‘PIfI,
HaImpuMeEp, MPaKTUICCKOro UCII0JIb30BaHUA Pa3JINYHbIX HCTOYHHUKOB SHEPIMH HA OCHOBE 3aKOHA
MMpEeBpaIlICHNA U COXPAaHCHH BCEX N3BCCTHBIX BUI0OB SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIlpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO o0OIIEro oOpa3oBaHUs Y
oOyuJaromerocst OyayT c(hOpMUPOBAHBI CIICAYIOIINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
[ mposiBJieHHE HHTepeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHICKON (u3nyYecKoit
HayKU;
[J IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
(] TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;
[J 0cOo3HaHME BaXKHOCTH MOPAIbHO--3THUECKUX MMPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;
3) acTeTMYECKOr0 BOCIIMTAHMS:
[J BOCTIpUSITUE SCTETHUECKUX KauecTB (PU3WYECKOW HayKH: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:
[ oco3HaHue IEHHOCTH (PU3UUYECKOI HayKH KaK MOLTHOTO HHCTPYMEHTA TO3HAHKS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLLEH KYJIbTYPbI;
[J pa3BUTHE HAYyYHOH JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IEATETbHOCTH;
5) dopmupoBanusi KyJbTypbl 310POBbs U IMOIIHOHAJIBLHOTO 0JIATONOJIYYMSI:
[ oco3HaHMe IIEHHOCTH 0e30MacHOro o0pa3a *U3HU B COBPEMEHHOM TE€XHOJOTHYECKOM MUPE,
BaXHOCTU TPaBHJI OE30MACHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JAOpOrax, ¢ JIEKTPHUUYECKUM U
TETJIOBBIM 000pYOBaHUEM B JOMAIIIHUX yCIIOBUSX;
[J cdopMHUpPOBAHHOCTh HaBbIKA pediekCHH, MPU3HAHKWE CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€
npaBa y JIpyroro 4ejioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[J akTMBHOE y4YacTH€ B PEIICHHH MPAKTUUECKHX 3a/ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIH, TOPoJIa, Kpasi) TEXHOJIOTHIECKON M COMATbHON HANPaBICHHOCTH, TPEOYIOIMNX B
TOM YHuClIe U GU3HUECKUX 3HAHH;
] uHTEpEC K MPAKTUIECKOMY M3yUeHUIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIA;
7) IKOJIOrM4€eCKOro BOCIIMTAHMS:
[J opueHTanus Ha MpUMeHeHNne GU3NIECKIX 3HAHUM JJIs PEIISHU 3a71a4 B 00IaCTH OKPY KAIOIIEH
cpenbl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKA MX BO3MOXKHBIX MOCIEICTBUM ISl OKpYyXKarollen
Cpenpbl;
[J oco3HaHME TI00ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U ITyTeH UX PEIIeHUs;
8) axanTanuu K H3MEHAIOIIMMCH YCJIOBUSAM COLHUAIBHON U MPUPOIHOH Cpebl:
] moTpeOHOCTh BO B3aWMOJICHCTBUY TPHU BBIIOJHEHUU HCCIEAOBAHUN M MPOEKTOB (PU3NUECKOU
HaIPaBJIECHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
[J MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JEATEIbHOCTD;
[ motpeGHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4Hciie (GOpPMYIHpPOBATh UAEU, TOHITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;
] ocozHanue neUIUTOB COOCTBEHHBIX 3HAHUN ¥ KOMIETEHTHOCTEH B 001aCTH (PU3HKH;
] maHUpOBaHKUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (GU3NYECKUX 3HAHUM;



[J cTpeMJIeHUE aHAIM3UPOBATh M BBISABJISATH B3aUMOCBSI3H MPHUPOABI, OOIIECTBA U IKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

(] olleHKa CBOUX JCUCTBHI C YIETOM BIUSHUS HA OKPYKAIOIIYIO CPELy, BOZMOXKHBIX TTI00aThHBIX
IOCJICICTBUM.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTamnpeAMeTHbIe pe3yJbTAaThbl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHBEpCAJIbHBIE Y4YeOHBbIC JCUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIC YUeOHbIC EHCTBUS.

Ilo3HaBaTe/bHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble joruyeckue AeicTBUs:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHMIA);
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMK, OCHOBaHMS sl 0000IIEeHUS W
CpaBHCHHS,
BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUST B paccMaTpuBacMbIX (haKkTax, MaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (PU3MUECKUM SIBICHUSM;
BBISIBJISITh MPUYMHHO--CIIEJICTBEHHBIE CBSI3U MPH U3YYEHUH (PU3NYECKUX SBIECHUI U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JISTYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHHM, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBSI3SX (PH3UYECKHUX BEITHYNH;
CaMOCTOSITENILHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3uueckod 3amauu (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOpP Hanbollee MOIXOISIIET0 ¢ YYETOM CaMOCTOSTENBHO
BBIJICTICHHBIX KPUTECPHUER).

Ba3oBble uccienoBarejibCcKue 1eHCTBUS:
MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMS,
MPOBOAMWTH IO CaMOCTOATEIHHO COCTABIEHHOMY TIUIaHY OIBIT, HECIOXHBIA (U3NUECKUN
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;
OIICHWBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh WH(MOPMAILHIO, TOJYYCHHYI0 B XOJe
WCCJICTOBAHMSI MITU DKCTIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyITHUPOBaTh O00O0OIIEHUS W BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO
HAOJTIOICHUS, OITBITA, UCCIICIOBAHHSI,
MIPOTHO3MPOBATH BO3MOXKHOE JTATbHEHIIIee pa3BUTHE (PU3NICCKUX TPOIIECCOB, a TAKKE BBIJIBUTATh
MPEINOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Paborta ¢ nnopmanmeii:
MPUMEHSTh Pa3jMYHbIC METOJIbI, HHCTPYMEHTBI W 3aIlPOCHI MPHU TIOUCKE U 0TOOpe MH(POPMAITUH
WJTU TAaHHBIX C YUETOM MPEUIOKEHHON yueOHOM Pu3nuecKor 3a1auu;
AHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIIMIO PA3THYHBIX BUAOB U
dbopM TpeCTaBICHNUS;
CaMOCTOSITEIbHO  BBIOMpAaTh ONTHMAIbHYIO (GopMy TIpeACTaBICHHS UWHOpMAIUU U
WUTIOCTPUPOBATH pellaeMble 3aJaul HECIIOKHBIMU CXEMaMH, JharpaMMaMu, MHOU rpadukoi u
X KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBHUS:



B XxoAe oOCyXJAeHHs y4eOHOro maTepualia, pe3yjbTaTOB JabOpaTOPHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHne 3a7aui U MoJAep)KaHue OJarokenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJICHUS C CYXJICHUSMH JPYTUX YYaCTHUKOB JUAJIOTa, OOHApYKHBATh
pas3yInyre U CXOJCTBO MO3HIINH;

BBIPXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJMYHO TPEICTABISTh PE3yNbTAaThl BBHIMOTHEHHOTO (DU3MYECKOro ombiTa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

MIOHUMATh M HCII0JIb30BaTh IPEUMYIIECTBA KOMAHTHOW W HHIMBH Y aJIbHON PaOOTHI P PEIICHUN
KOHKPETHOU (PU3HUYECKOM MPOOIEMBI;

MPUHUMATH TEJIM COBMECTHOM IEeATEIIbHOCTH, OPTaHU30BBIBAThL JICHCTBUS 1O €€ JOCTHKCHHIO:
pacrpenesiaT poiu, OO0CYXJaTh IMPOLECCHl M PE3yJIbTaThl COBMECTHOW pPabOThI, 0000mIaTh
MHEHHS HECKOJIbKUX JIFOJICH;

BBITIOJHATH CBOKO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY HAINPABJICHHIO
¥ KOOPAWHHPYSI CBOU JACUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,

OLICHUBATh KA4YeCTBO CBOET0 BKJIaJa B OOMIMI MPOMYKT MO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranuzanus:
BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHTYyalUsAX, TPEOYIONMX Ui pEIIeHHs
bu3nyeCKuX 3HaAHMI;
OpPUEHTHUPOBATHCS B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS PELIeHUH (MHAMBUIYalbHOE, NMPHUHATHE
peleHus B IpyIe, IPUHATHE peIIeHUH rpynmnoil);
CaMOCTOSITENIbHO COCTABIISATh aJITOPUTM pelIeHUs PU3NYECKON 3a7auu WM TUIaHa UCCIIEIOBaHUS
C Yy4éTOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
npejJiaraeMble BapuaHThl peIleHHi;
JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:
JaBaTh a/IEKBaTHYIO OLICHKY CUTYyallMM U IpejiaraTh MiaH €€ U3MEHEeHMUS,
OOBSICHATH MPUYMHBI JTIOCTUKEHHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
nproOpPEeTEHHOMY OTIBITY;
BHOCHUTh KOPPEKTHUBHI B JEATENBHOCTH (B TOM 4YHCIE B XOJ BBIOJHEHHUS (HU3NIECKOTO
HCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUIM;
CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAayuyHYIO TEMY,
MIOHUMATh MOTHBEI, HAMEPEHHS U JIOTUKY JIPYTOTO;
NpU3HABaTh CBOE MPAaBO Ha OUIMOKY MPH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEP)KICHUAX HA
HayYHBIE TEMBbI ¥ TaKOE K€ MPaBo APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenuss B 7 KJjacce mpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMECHHM:



UCIIOJIb30BaTh TOHATUSA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHE, SKCIEPHUMEHT,
MO/JIeINIb, TUIIOTE3a, CAWHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIXKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, pPaBHOJCHCTBYIOIIAs cuia, AedopMmanus
(ympyrasi, miacTuyeckas), HeBeCOMOCTb, COOOIIAOLIUECS COCY/IbI;

paznu4ath sBneHus (quQQy3us, TEMI0BOE ABIKEHIE YaCTUI] BEIIECTBA, PABHOMEPHOE IBHKCHHE,
HEPaBHOMEPHOE JBI)KEHHE, WHEpPLHUs, B3aUMOJEHCTBHE TE€J, pPaBHOBECHE TBEPABIX TEN C
3aKpeIIEHHON OChIO BpallleHHs, Mepeiadya 1aBleHusl TBEPABIMU TeJlaMU, KHUIKOCTIMU U ra3aMu,
aTMoc(epHoe AaBlieHUe, JIaBaHUE TeJl, IPEBPALICHUS MEXaHNUYECKON SHEPTUH) 110 OMUCAHUIO X
XapaKTePHBIX CBOMCTB U HA OCHOBE ONIBITOB, AEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
pacrno3HaBaTh [IPOSIBIIEHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUM B OKPYKAIOILIEM MHUPE, B TOM YHUCIIE
dbuznyeckue SBICHUS B MPHUPOJIE: MPUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B KUBOH U
HEXXMBOW TpPUPOJIE, NEHCTBHE CHIIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUS Ha J)KUBOM OpPraHU3M, IUIaBaHUE PBIO, PhIUard B TeJIe YeI0BEKa, IPH 3TOM IEPEBOAUTH
NPaKTUYECKYIO 33]jauy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIEC CBOMCTBA (MIPU3HAKH) (PU3UUYECKIX
SIBJICHUIA;

OTKCHIBATh U3yUEHHBIEC CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIOIb3YS (PU3NUECKIE BETUIHHbI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTb, CPEOHSS CKOPOCTh, CHIIA
YOPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUJla TPEHUS, JaBjieHue (TBEPAOro Tela, )KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHM4YecKas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIBI,
K02 UIIMEHT MOJIE3HOTO JEHCTBHUS MEXaHU3MOB, KWHETHYECKasl M TOTeHIIMAIbHAas YHEPT s ), IPU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCTIOIb3YyEMbIX BEJTMUNH, UX 0003HAUEHUS
U €IMHUIBl (PU3MYECKUX BEIMYUH, HAXOJIUTh (POPMYJIBbI, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTUMH BETUYMHAMU, CTPOUTH TpapuKu M3yUYEHHBIX 3aBUCHUMOCTEH (pu3mueckux
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKHUE SIBJICHUS M IPOLECCHl, HCHOJB3Yys IpaBHIa
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYEeCKOU
DHEPruM, TMpH OSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alHUCBIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBACHATH (U3MYECKUE SIBJICHMS, MPOLIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyallull TPaKTUKO - OPUEHTUPOBAHHOTO XAapaKTepa: BBIABISATb MPUUYUHHO--CIIEICTBEHHBIC
CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JOrMYEeCKUX IIAaroB ¢ ONnopoil Ha 1—2 M3y4EeHHBIX CBOICTBa
bu3HYeCcKuX SIBJICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCHOJIB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
dbusznyecKue BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1ayll 3alHChIBAaTh KPAaTKOE YCIOBHE,
MOJICTABIATH (PU3MUYECKUE BEJTMYUHBI B (DOPMYIIBI U POBOJIUTH PACUETHI, HAXOAUTH CIPABOYHbIE
JaHHble, HEOOXOIWMMBbIe MJI1 peUleHHs] 3aJlady, OLIEHHWBATh PEATHMCTUYHOCTh MOJTYyYEHHON
(U3UYECKON BETMYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTh NpPHU MOMOIIM (PU3MYECKHX METOIOB, B
ONMUCAHUU HCCIENIOBAHMS BBIIEIATH MPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y), pa3iinyaTh U
HMHTEPIPETUPOBATH MMOTYYCHHBIN pe3yibTaT, HAXOAUTh OIIMOKU B XOJE OIBITA, JAeJaTh BHIBOIBI
0 €ro pe3yJibTaTaMm;

MPOBOANTH OMBITHl MO HAOMIONEHUIO (PU3NYCCKUX SIBICHUNA WM (PU3NYECKHX CBOWCTB TeN:
(dopMyIHpOBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyA0BaHNs, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBL;



BBINOJIHATh MpSIMBbIE WM3MEPEHMs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIEpaTypbl ¢ UCIOJIb30BAaHNEM AaHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, 3aMKUCHIBATH OKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

IPOBOJIUTh HCCIICZOBAHUE 3aBHUCUMOCTH OJHOM (U3UYECKOM BEIMUYUHBI OT JApPYrod ¢
UCIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JIBHXKYILErOCs Teja OT
BPEMEHHU JIBUKCHHUS TeJa, CHJIBI TPEHUS CKOJBKEHHS OT Beca Tejla, KauecTBa 0OpaboTKu
MOBEPXHOCTEN TE€JI U HE3aBUCHUMOCTH CHJIbI TPEHMSI OT IUIOIAAU COINPUKOCHOBEHHUS TEJl, CUJIbI
yHOPYTOCTH OT YAJIMHEHUS IPY>KUHBI, BEITAJKUBAIOIIEH CHIIbI OT 00BbEMa OrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT INIyOWHBI, HA KOTOPYIO
HOTPYXKEHO TEJO, YCIOBUI IUIaBaHUS TEJl, YCIOBUI paBHOBECHS pbluara U 0JOKOB), y4aCTBOBAaTh
B IUIAHUPOBAaHUHM YYEOHOT'O HCCIICOBAaHUS, COOMpAaTh YCTAaHOBKY M BBIOJIHATH HM3MEPEHHS,
cilefys TpEeAJOXKEHHOMY IUIaHy, (UKCUpPOBAaTh pe3yJbTaThl IOJYYEHHOHM 3aBHCHMOCTH
¢Gu3nyecKkux BENWYMH B BHJE NPEIJIOKEHHBIX TaONUIl M TpauKOB, JejaTh BHIBOJBI 110
pe3ysbTaTaM UCCIIEJOBaHMUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO TeJa, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JIeMCTBYIOIIAs Ha TIOIPYKEHHOE B XKUJKOCTb TeNO0, KO3 (UIUEHT MOJIE3HOr0 JeHCTBUS MTPOCTHIX
MEXaHU3MOB), CJIeysl MPEAJIOKEHHON HMHCTPYKIMM: NPU BBINOJIHEHUH U3MEPEHHI coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

co0uIro1aTh MpaBuiia TEXHUKH O€30MIaCHOCTH IIPpU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
yKa3bplBaTh HPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, cooOLIaroIMecs coCyibl, 0apoMeTp, phlyuar, MOABM)KHBIN U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh NPUHIMIBI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIIHUKYH, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKUA TPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), UCIOJb3Yys
3HaHMUSI O CBOHCTBaX (U3NYECKUX SBJIEHUH M HeoOXoauMmble (U3NYECKUE 3aKOHBI, H
3aKOHOMEPHOCTH;

IOPUBOAUTE MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOIO HCIOIb30BaHUS
(bu3nyecKuX 3HAHUM B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MPU 0OpaILEHUH C
npubopaMyi W TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTMUECKOTO TMOBEIEHUS B OKPY>KAIOILEN CPELE;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3a/laHHBIM
MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M MyTEM CpPaBHEHMS Pa3IMYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BBINOJHEHUH YUYEOHBIX 3aJaHMi HAay4HO--TIONMYJSPHYIO JMTEpaTypy
bu3nyecKoro cojaep:KaHHs, CHpaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BIajeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE 2—3 MCTOYHUKOB
nHpopmanuu GU3NIECKOro COACPKAHUSA, B TOM YUCIE MyOJIMYHO JeIaTh KPAaTKHE COOOIICHUS O
pe3yabTaTax IPOEKTOB MM Y4YEOHBIX HCCIIENOBAHUM, NPU 3TOM TPAMOTHO HCIOJIb30BATh
U3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, COPOBOXKIATh BBICTYINICHHE MTPE3CHTAIHCH;
IIPY BBIMTOJHEHUH YYeOHBIX MPOEKTOB U MCCIECIOBAHUN paclpeaessaTh 00S3aHHOCTH B IpyMIE B
COOTBETCTBUHM C IIOCTaBICHHBIMU 3aJadaMH, CICIAWTH 3a BBIOJIHEHHEM IUIaHA JEHCTBUM,



aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAaJ B JEATENbHOCTh TIPYMNIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aMMOJEMCTBHE, yUNThIBasi MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE Pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh y OOYHAOLINXCS YMEHUH:
UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIH u
HEHACBILICHHBIN Map, BIAKHOCTb BO3JyXa, TEMIIEpAaTypa, BHYTPEHHsSI SHEprus, TEIJIOBON
JIBUTaTellb, 3JEMEHTApHBIA SJIEKTPUYECKMH 3apsjl, 3JIEKTPUYECKOE II0Je, IPOBOJHHKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHE, TeIlolepeiada, TEIJI0BOE PaBHOBECHE,
CMauMBaHUE, KANWJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALMA, IJIaBJI€HUE, KPUCTAILIM3ALUL
(oTBepAeBaHUE), KHUIIEHUE, Teronepesaya (TEemIONpOBOIHOCTb, KOHBEKIMS, H3IIyuyeHHe),
JIEKTpU3aAlMsL TeJl, B3aUMOACHUCTBUE 3apsioB, NCHCTBUSA HIEKTPUUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, J€WCTBUE MAarHUTHOIO MOJIS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: MHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
pacrio3HaBaTh IPOSIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYXKAIOILEM MUPE, B TOM UUCIIE
¢usnueckue SBIEHUS B IPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KallWUIIPHbIE SIBJICHUS B
IpUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3bI,
o0pa3oBaHUE pOChl, TyMaHa, MHEsl, CHEra, AEKTPUUYECKHE SIBJIECHHs B aTMOc(depe, 2IeKTpHUECTBO
KHUBBIX OpPraHU3MOB, MarHWTHOE Mojie 3eMiHd, Jpeiid MOIHCOB, POJIb MArHUTHOTO TOJIS JUIS
JKU3HU Ha 3emuie, MOJSIPHOE CHUSIHHME, IIPU ATOM IEPEeBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBIICHUII;
OIKCBIBATh U3YUYEHHbIE CBOWCTBA TeN U (PU3MUECKHUE SBJICHUS, UCTIONB3YS (pU3NUecKre BETUUMHbI
(TemmnepaTypa, BHYTPEHHsSI SHEpIrUs, KOJIMYECTBO TEIUIOTHI, yJIeIbHAs TEINIOEMKOCTh BEIIECTBA,
yJenbHas TEIUI0Ta IUIaBJIeHUS, yIebHasl TEIIOTa IapooOpa3oBaHusl, yieabHas TEIIOTa CTOPaHUs
TOIUINBA, KOO(PPUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/JyXa, IEKTPUYECKUI 3apsf, CHJIa TOKa, JJIEKTPUUECKOE HANpsSIKEHUE, CONPOTHUBIICHUE
IPOBOJIHHUKA, YJIEJIbHOE CONPOTHUBIIEHHE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA),
OpU ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3YyEMbIX BEJIMUUH,
0003Ha4YeHHs] U eIWHUIBl (U3MUECKUX BEWYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE JTAHHYIO
(¢u3MUecKy0 BEIWYHHY C JAPYTMMHU BEIMYMHAMMU, CTPOUTH I'paUKu U3yUEHHBIX 3aBHCHMOCTEH
(bU3UUECKUX BEITHYHUH;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBJIEHUS U TPOLECCHI, HCIOIb3YysI OCHOBHbBIE
MOJIO’KEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOpUHU CTPOESHHMSI BEILIECTBA, IPUHIIUI CYNEPIIO3ULINN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsza, 3akoH Oma i ydyacTKa Lenu,
3akoH Jxoyns—JIeHna, 3aKk0OH COXpaHEeHUs! SHEPT UM, IIPU STOM JIaBaTh CIIOBECHYIO ()OPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3MYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
IIPAKTUKO - OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH IPUYUHHO -CIICCTBEHHBIE CBSA3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yUEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pewmath pacu€THbIC 3a7aud B 2—3 AEHCTBHsI, UCIOJb3Ysl 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a yCIOBMA 33/1a4M 3alHCHIBAaTh KPAaTKOE YCJIOBUE,
BBISABIISATh HEJOCTATOK JAHHBIX Ui PpEIHICHUS 3a/Jauyd, BBIOMpPATh 3aKOHBI M (HOPMYIIBI,



HeoOXonuMble A €€ pellleHUs,, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJy4YEHHOE 3HAa4YEeHUE
($u3MUeCcKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIM (PU3UYECKHX METOJOB,
UCMONb3Yysl OINMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOJIOKEHHE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€1aTh BIBObI;

IPOBOJIUTH OMBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHHUS BO3JIyXa OT €ro o0bEMa, TeMmepaTypsl,
CKOpOCTH IIpoliecca OCTbIBAaHMS M HarpeBaHWsl IpU H3IYYEHUH OT LBeTa HU3JIydaromei
(morsjomaoei) NOBEpXHOCTH, CKOPOCTb WCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wionaan €€ IMOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUYECKUX 3apsi/iOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHMTOB, BU3yaJlIM3allMsl MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuTOB, J€HCTBUS MAarHUTHOTO IOJs Ha HPOBOJHHK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWMCTBA  3JIEKTPOJBUIATENs  IOCTOSHHOLO  TOKa):  (OpPMYJIMpOBaTh  IpOBEpsieMble
IIPEIIT0JIOKEHUS, COOUPATh YCTAaHOBKY U3 PEAJIOKEHHOT0 000py10BaHuUs, ONIMCHIBATh X0/ ONbITA
U GOPMYIIHPOBATH BHIBOJIBI,

BBINOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJIbHOM BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX NMPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIUYMH,
CpPaBHMBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3aJjaHHON aOCOIIOTHON MOTPELIHOCTH;

NPOBOJIUTHh HCCIICOBAaHUE 3aBHCHUMOCTH OJHOH (U3UYECKOW BEIMYMHBI OT JAPYrod ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTb COIIPOTUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOLIAIA TIONEPEYHOTO0 CEUEHUS U YACIBHOTO CONPOTHBIICHUS BEIECTBA NPOBOJHHUKA, CHIIbI
TOKa, UAYLIEr0 Yepe3 IMpPOBOAHHK, OT HANpsDKEHHWS Ha MPOBOJHHUKE, MCCIIEIOBAHUE
MOCJIE0BATENBHOIO U MapaJIeIbHOIO COETUHEHHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BaHUE,
coOMpaTh YCTAaHOBKY U BBIMOJHATh U3MEPEHHUs, CIeAys MpeUI0KEeHHOMY IUIaHy, (UKCHpPOBaTh
pe3yJbTaThl IOJyY€HHOM 3aBUCUMOCTH B BHUA€ TaOauI M rpaduKoB, JelaTh BBIBOABI IO
pe3ysibTaTaM UCCIIEJOBaHMUS;

IIPOBOAMTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeIbHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOrO TOKA): IUIAHHMPOBAThH
U3MEpeHus, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelys MPeUI0KEHHOW MHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNE BEIUUNHBI,

coOroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYI0BaHHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OTIOPOii Ha X OMMCaHU (B TOM YHCJIe: CHCTEMa OTOIICHHSI IOMOB, THTPOMETP, TapoBasi TypOHHa,
aMIepMEeTp, BOJBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIUH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKHE IIPETOXPAHUTEIIH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MWCIOJb3ys 3HAHHS O CBOMCTBax
¢u3nuecKkux ABICHUNH U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM Hu
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHEI0 CropaHus, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX LEnel ¢
MOCNIEA0BATENbHBIM UM IApPAJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pasiuyas yCIOBHbBIE
0003HauEHMsI FTIEMEHTOB JIEKTPUUYECKHX LIeTIEH;

IPUBOANUTE MPUMEPHI (HaXOOUTh MH(OPMAIUIO O MpUMepax) MPaKTUYECKOI0 HCIOJIb30BAHUS
bu3HYECKUX 3HAHUH B MOBCEAHEBHOMN KU3HU /ISl 00ecrieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMS 3JI0pOBbSI U COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKAoIleH cperie;



OCYHIECTBIISATh MOMCK HHpOpMAIUMK (PHU3NYECKOoro coaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIIUXCS 3HAHUHN U TyTEM CpaBHEHHUS JIOTIOJTHUTEIIBHBIX HCTOYHUKOB BBIIEIATH HH(OPMAIIHIO,
KOTOpas SABJISETCS MPOTUBOPEUUBOM MM MOXKET OBITH HEIOCTOBEPHON;
UCIIOJIb30BAaTh IPU BBINOJHEHUM YYE€OHBIX 3a/laHuil Hay4HO--TIONMYJISPHYIO JIUTEPaTypy
buznyecKkoro coaep:KaHus, CIHPaBOYHBbIE MaTepUanbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeH s, 000011as HHPOPMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJCp)KAaHHUS, B TOM 4YHCIE MyOJIUYHO MPEICTaBIATh
pe3ysbTaThl IPOEKTHOM WM UCCIIEJOBATEIbCKON JEATENBHOCTH, IPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh U3yUYEHHBIH MOHATUHHBIA amnmapaT Kypca (U3HMKH, CONPOBOXAATh BHICTYIUICHHE
Mpe3eHTalNEN;
[P BBIMOJIHEHUN Y4YEOHBIX MPOEKTOB M UCCIECIOBAHUM (DU3UYECKUX MPOIECCOB PACIPEETh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CJICUTH 32 BBIIIOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JESITEIbHOCTD TPYIIIBL, BBICTPAUBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTD
pazpemiath KOHQIUKTHL.

K xonny oOyudeHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:
MCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHUS, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBUKEHUS, nedopmarus (ynpyras, IacTUYecKas), TpEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3Kd, LIEHTP TAKECTH, abCOIIOTHO
TBEP/0E TENO, HEHTP TSHKECTU TBEPAOIO Teja, paBHOBECUE, MEXaHUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, HH(GPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IITKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCTh, CIIEKTPBl UCITyCKaHHs U MOIJIONIEHHs, anbda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbI, AIepHas YHEPTeTHKA,;
paznuyath  sBIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSAMOJIMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBI)KEHUE, CBOOOAHOE Na/IeHHUE TeJl, PABHOMEPHOE JIBUKEHHE
[0 OKPYXXHOCTH, B3aMMOJICHCTBHME TeJ, PEaKTHBHOE JBUXKEHHE, KOJIeOaTelbHOE JBUKEHUE
(3aTyxaroIIre U BBIHYXJICHHBIC KOJIEOaHus), pe30HAHC, BOJTHOBOE JABUKEHUE, OTPAKECHHUE 3BYKa,
NpSIMOJIMHEHHOE paclpocTpaHeHHe, OTpaKeHUEe M MpPEJOMJICHUE CBETa, MOJHOE BHYTpPEHHEe
OTpaKE€HHE CBETa, Pa3JIoKeHHEe OeJoro cBeTa B CIEKTP U CIO0KEHUE CIEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HMKHOBEHHME JIMHEWYATOrO CIIEKTpa
U3ITy4eHUs1) 10 ONMUCAHUIO X XapaKTEPHBIX CBOICTB M HAa OCHOBE OMbBITOB, JEMOHCTPUPYIOIINX
JaHHOE (PU3HUYECKOE SIBICHUE;
pacrio3HaBaTh NPOsIBIICHHE N3yUYEHHBIX (PU3UUECKUX SBICHUH B OKpPY’KaloIIeM MUpE (B TOM YUCIIe
dbuznyecKue SBICHUS B MIPUPO/IC: MPUITUBBI U OTIUBHI, ABHKeHUE MIaHeT CONHEYHOUW CHCTEMBI,
PEaKTUBHOE JIBU)KEHHUE >KMBBIX OPIaHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSCEHUE,
ceiicMHuYecKHe BOJIHBI, IlyHAMHU, 3XO0, [[BETa T€J, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHYECKOe
NeicTBUE BHUJIUMOTO, YJIbTPA(pHUOIETOBOIO M PEHTTEHOBCKOTO H3JIyYeHHH, €CTECTBEHHBIH
paIMOaKTUBHEIN (POH, KOCMUYECKUE JIYIH, PATMOAKTUBHOE U3ITy4YEeHHUE TMPUPOTHBIX MUHEPAJIOB,
NEeiCTBUE paJUOaKTUBHBIX M3JIyYeHM Ha OpraHM3M 4YeJoBeKa), MpH 3TOM IEepPEeBOAUTH
MPaKTUYECKYIO 3a7a4y B YUeOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3UIECKUX
SIBIICHUI;
OIKCHIBATh U3YYCHHbIE CBOWCTBA TN U (PH3UUECKHUE SABJICHUS, UCTIONB3YS (pU3MUecKre BETMUMHbI
(cpemHsit W MrHOBEHHass CKOPOCTh Teja IpPH HEPaBHOMEPHOM JIBHJKEHUH, YCKOpPEHHE,



nepeMeleHue, My Thb, yII10Bas CKOPOCTh, CHJIAa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJTHOTO TaJeHHsI, BEC Tella, WMIYJbC Tella, MMITYyJIbC CHJIBI, MeXaHH4Yeckas pabora u
MOIIIHOCTb, IOTE€HI[MAJIbHASI SHEPT U TEJIA, HOJHATOr0 HaJl IOBEPXHOCTHIO 36MJIU, IOTEHIMAIbHAS
SHEprus CXKaToM MpYKUHBI, KHHETHUUYECKasl SHEPIHsl, MOJHAsi MEXaHW4ecKas YHEepIus, Neproi U
yacToTa KojaeOaHHi, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa U BEICOTA TOHA, CKOPOCTh CBETA, [I0KA3aTellb
IPEJIOMIICHUS CPEJIb), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3HUUECKUI CMBICIT HCIIOIb3YEMbIX
BEJIMYHMH, 0003HAYCHHUS U €IUHUIIBI (PHU3UUECKUX BEIMYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAHHYI (U3MUYECKYI0O BEIMYMHY C JAPYTMMM BEJIWYMHAMH, CTPOUTH TIpaUKH H3yUEHHbIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NIECKUE SIBJICHUS U MIPOLIECCHI, HCIIONIB3YS 3aKOH COXPAaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLUI CYNEPHO3ULUH  CWJI, [PUHIUI
oTHocuTesnbHOCTH ["anuines, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPaKEHUS
U TIPEJIOMJICHHUsS] CBETa, 3aKOHBl COXPAaHEHMs 3apsiI0BOTO M MACcCOBOIO YHMCENl IPU SAEPHBIX
peakmusX, NpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA H 3allUChIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3MUECKUE MPOLECChl M CBOICTBAa Teld, B TOM 4YMCIE M B KOHTEKCTE CHUTYyalui
IPAaKTUKO - OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUNHHO--CIIEICTBEHHbIE CBSA3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX ILIaroB C OMOpPO Ha 2—3 M3yUYCHHBIX CBOWCTBA (PH3UYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIe 3aa4u (ONUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI), HCIIOJIb3Ysl 3aKOHBI U
dopmybl, CBs3bIBaolIMEe (U3MYECKHE BEIUYMHBL: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEAOCTAIOIIME WJIM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMYJIbI, HEOOXOIWMBIE JUIsl PpEUIeHMs, NPOBOAUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKOi BEIMUHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MpPH THOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJNIb3YSl ONUCAHHWE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
NPaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIEA0BaHUsA, JelaThb BbBIBOJBI, HWHTEPIPETHPOBATH
pe3yJbTaThl HAOMIOJCHUH U OTBITOB;

IPOBOJIUTH OMBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Ten
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs SHEPTUH, 3aBHUCHUMOCTh INEpHoia
Kosie0aHuM MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBl MaJIbIX KoJIeOaHUil, MpsIMONIMHEITHOE pacpoCTpaHEeHUe CBeTa, pa3jiokeHue 0eaoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paX€HUS B MJIOCKOM 3epKaje U CBONCTB M300pakeHUs
npeaMeTa B coOuparolieit JT1H3e, Ha0II0AeHNEe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHHs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pYyI0BaHMSI, OMUCHIBATH X0
OTIBITA U €T0 PEe3ybTaThl, POPMYIUPOBATH BHIBOJIBI,

POBOJUTH MPU HEOOXOJUMOCTH CEpUIO MPSAMBIX HW3MEPEHUH, OMpeAessisl CpeqHee 3HaueHue
u3MepsieMoil BelMMYuHbl ((POKyCcHOE paccTosHME coOHMparolied JUH3bI), 0OOCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIKEHHUU 0€3 HadaJbHOMN
CKOpOCTH, Neproja KojaeOaH!i MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla
OTpa)KeHMsI CBeTa OT yrja MaJeHUs M yIya NPeJIOMIIEHUs OT yrja MajJeHus): IJIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTAThl MOTYYEHHOU
3aBHCUMOCTH (PU3MUECKUX BEMYMH B BUJE TAOIHI] U TpahpUKOB, 1EJIaTh BHIBOJIBI IO pe3yJibTaTaM
UCCIIEI0BaHMS;



IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BEIUUYMH (CPEIHAS CKOPOCTh U YCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAaJCHHUs, >KECTKOCTh MPYKHUHBI,
KOO QHUIUEHT TPEeHHUsI CKOJIbKEHHS, MEXaHW4decKas padoTa W MOIIHOCTh, YacTOTa M HEPUOJ
KoJIeOaHNH MaTEMAaTUYECKOT0 U IIPYKUHHOTO MassTHUKOB, ONTHYECKasl CHJIa COOUPAIOLIeH JINH3BL,
palMOaKTUBHBIA (POH): IIIAHUPOBATH U3MEPEHHUS, COOUPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHUS, CeLysl PEATI0KEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAYCHUE BETMYMHBI U
aHAJM3UPOBAThH MOJyUYEHHBIE PE3YIbTAThI C YYETOM 3a/JaHHON MOTPEITHOCTH H3MEPEHHIA;
coOuIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (U3MYECKMX MOJENEH: MaTepuanbHas TOUKa,
a0COJIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJJaHETapHasi MOJIENb
aToMa, HyKJIOHHAas MOJIEJIb aTOMHOIO S/1pa;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATUUKHU IIOJIOXKEHHUS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, MEepHUCKoIl, (oToanmnapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOII, TO3UMETp, Kamepa BuibcoHa), HCNoOnb3ys 3HAHHUA O CBOWCTBAaX (pU3MUECKHX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKHM H3YyYEHHBIX TEXHHYECKUX YCTpPOICTB,
U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MIPU PEIICHHH YI€OHO--TIPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI Ul IIOCTPOEHUS U300paKeHUH B IUIOCKOM 3€pKajle U coOuparouien
JIMH3E;

IOPUBOANUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI0 HCIOIb30BaHUS
(bu3nyecKuX 3HaAaHUH B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 0€30IMacHOCTH MPU OOpaILEHUH C
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0OPOBbSI U COONIOJICHHS HOPM
HKOJIOTHUYECKOTO TMOBEIEHUS B OKPYKAIOILEN CPELE;

OCYILECTBIIATh MOMCK MHPOpMauu (HU3NYECKOro cojiepkanus B VIHTepHeTe, caMOCTOSTENbHO
(bopMyIHpys TTOMCKOBBIM 3ampoc, HAXOAWTh MYTH OINPENEICHUs] JOCTOBEPHOCTH ITOyYEHHON
UHPOPMALIUK Ha OCHOBE UMEIOIINXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJHEHUM YUYEOHBIX 3aJaHMi Hay4HO--NIOMYJSPHYIO JIMTEpATypy
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTH VHTepHeT, BlaAeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro conepKaHMsl, MyOJMYHO IPEACTAaBIATh pPE3yJbTaThl
MPOEKTHON WJIM HCCIENOBAaTeNbCKON JESTeNbHOCTH, IPH 3TOM TPAaMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasjena (pU3uKu U CONMPOBOXKIATH BHICTYIUICHUE
npe3eHTaluen ¢ yauéToM 0cOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.

PS:

B cBs13u ¢ u3menenueMm nporpammsl B 9 knaccax (1. Pasnen: DnekrpoMarHuTHas MHITYKIHS
nepeHecsy U3 9 knacca B 8 kiacc;

2. Paznen: Ontuka nepeHecnu u3 § kiacca B 9 kiacc) Hazo: * yoenums eHumanue Ha
npaxmuueckoe uzyuenue OnmuiecKux Ae1enuil - 3 nabopamophuvie pabomut 8 9-x knaccax; *
uacwl Ha uzyyenue pasoena: INeKmpoMaAZHUMHAA UHOYKUUA KOMNEHCUPO6ams 3a cuem
4acoe nogmopeHus.



Jiis Gosiee MONMHOLIEHHOTO N3Y4eHUs! (PU3UKH, @ UIMEHHO €€ MPaKTUYECKON 4acTH PEKOMEH YO
BBecTH BY /] «3anumarensHas ¢puzuka» 1dac B Heemo A 9-X KIaccoB. DTO IOMOXKET
BBISIBUTH IIPOOEIBI M TPOOJIEMBI YUALTUXCS 3aMHTEPECOBAHHBIX B U3yUCHUH (U3UKU. DTO emmé
XOpommi cTumyt st moarorosku  OI'D o ¢usuke.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n MPOrpamMmmbl Bcero

Paznen 1. ®u3uka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa

1.1 dusuKa - HayKa O TPUPO/IE 2
1.2 ®u3nuecKue BeINYHHbI 2
1.3 EcTtecTBeHHOHAYUYHBI METO]I TO3HAHUS 2

Hroro no pazneny 6

Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa

2.1 CrpoeHue BemecTsa 1

29 JIBMyKeHHEe 1 B3aMOACHCTBUE YaCTHII D)
BEIICCTBA

2.3 ArperaTHbie COCTOSIHHSI BEIIECTBA 2

Hroro no paszaeny 5

Pa3nen 3. J/IBu:xkeHue u B3auMo/ielicTBUE TeJl

3.1 Mexaunueckoe ABMKEHHUE 3
32 Nuepuust, Macca, IIIOTHOCTD 4
3.3 Cua. Bunsr cun 14

Hroro 1o pazaeny 21

KonTpoabubie IlpakTnueckue

padoThI

padoTsbI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTtejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmnoreka IIOK
https://m.edsoo.ru/7f416194

bubmuoreka IIOK
https://m.edsoo.ru/7f416194

bu6anoreka IIOK
https://m.edsoo.ru/71f416194

bu6anoreka LIOK
https://m.edsoo.ru/71f416194

bu6anoreka IIOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
Hasnenue. [lepenaua qaBiaeHus: TBEPABIMH

4.1
TeJIaMU, )KUIKOCTSIMU U Ta3aMu
4.2 JlaBiaeHne KUJIKOCTH
4.3 ATMOCdepHOE TaBICHHE
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYyKEHHOE

B HUX TEJIO
Hroro no pazneny
Paznea 5. PaGora n MoHOCTBH. JHEprus

5.1 Pabora u MoIHOCTE
5.2 [IpocThie MexaHU3MBI
53 MexaHunyeckast SHEpIUst

Hroro no pazneny
PesepBHOe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

21

12

68

15

bubnunorexa LIOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubnuoreka [{OK
https://m.edsoo.ru/7f416194

bubnunoreka LIOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

HanmenoBaHue pa3/ie/ioB U TeM
NPOrpaMmbl

Ne i/

Pa3gen 1. TensioBbIe ABJICHUS

1.1 CtpoeHue u cBOWCTBA BeLIECTBA

1.2 TeruoBbie MPOIECCHI

Hroro no pazneny
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNeKTpUYECKHE 3apsbl. 3apsHKCHHBIC Tella |

2.1 N
WX B3aMMO/ICHCTBUE
2.2 IToCTOSIHHBIN 2IEKTPUYECKUN TOK
2.3 MarHuTHbIE SIBICHUSI
2.4 DJeKTpOMarHuTHas MHIYKIUs (13 9 KI1.)

Hroro no pazgeny
PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBO 4acosB

Bcero

21
28

20

37

68

Konrpoabnubie IIpakTuyeckue

padoThbI

padoThbI

1.5

14.5

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
https://m.edsoo.ru/7f4181ce

bu6nuorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6nuorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mnoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6anoreka IIOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NpOrpamMmbl

Ne i/t

Pa3zgen 1. Mexann4ueckue siBJICHUSA

11 MexaHn4ecKoe JBIKCHHE U CIIOCOOBI €T0

OTHCaHUSA
1.2 BzaumopeiictBue Ten
1.3 3aKOHBI COXPAaHEHUS

Hroro no pazneny

Pazgen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI

2.1 MexaHnueckue KojiebaHus

2.2 MexaHnueckue BOJIHBL. 3BYK

Uroro no pazneny

Paspnen 3. DiieKTPOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

DJIEKTPOMArHuTHOE TOJIE U
3J€KTPOMAarHUTHHIE BOJIHBI

3.1

Hroro no pazneny
Paznea 4. CBeToBbIe sIBJIeHUSA

4.1 3aKOHBI pacCpOCTPAHEHHS CBETA

4.2 JIuH3bl 1 onTryeckue mpuOopsI ( TTOB. 8 KII.)

KoanuecTBo 4acoB

Bcero

10

20

10
40

8
15

6
6

Kourpoubnbie IIpakTnuyeckue

padoThI

padoThI

JJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

4.3 PasyioskeHue 6e10ro CBETa B CIICKTP 3 0 2 hitps://m.cdsoo.rw/7f41ada6
Hroro mo pazaeny 15
Pa3gen 5. KBanToBbI€ IBJICHUSA
bu6mmoreka [IOK
4 0 1
5.1 Hcnyckanue ¥ norjioneHrne CBETa arToMOM htps://m.edsoo.r/7f4 1a4a6
bu6mmoreka [IOK
1
5.2 CTpoenne aToMHOTO s1pa 6 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1 1
5.3 S nepHbie peakunun 7 https://m.edsoo.ru/7f41a4a6
HWroro 1o pazaeiny 17

Pasnea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
[ToBTOpEeHME U 00001IEHNE COAEPHKAHMS
6.1 Kypca pusuku 3a 7-9 knacc (paszaen Di/mar. 9 0 2
Wupykius-BeraenuTsb 4 qaca)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27

IIpunoxenune
TeMbl NPOEKTHBIX H y4eOHO-HCCICA0BATEIBCKIX Pa0oT 00y4aIOIMINXCH.
Tkaace
CrapuHHbIE MEPBI JUIMH U BECOB.
Kpucramnsl B okpyxaromem Mupe.
BeIpanuBanue KpuCcTaIoB.
MpbUIbHBIE TPEMYPOCTH: IOYEMY MBLIO J€JIaeT TapeIKy YUCTHIMHU U KaK ClIeaTh JyUIIHe My3bIpH.
Wuepuus - apyr unm Bpar?
JIBM>KEHUE 10 CKOJIB3KOM J10pore.
Apxumen.


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CoHeuHas cucrema.

8 knacc

®dusrKa 1 KOCMETOJIOTHSL.

BraxHOCTh BO3/yXa U BIUSHUE €€ HA )KU3HEICATEIHLHOCTh YEIIOBEKA.

Hab6monenue u dpotorpadupoanue moauuid. [Ipupoaa MoTHUA.

N3roroBneHue ra3oBoro TepMopelie U3 mIaCTUKOBOM OyTHUIKH.

HccnenoBanue 3aBUCUMOCTH 3JICKTPUIECKOTO COMPOTUBIICHUS IIPOBOJJHUKA OT TEMIIEPATYPHI.

9 kiace

[Torydenne u u3ydeHne BOJIH HA MOBEPXHOCTH BOABI. IHTephepeHnns u audpakims.
3BYKOBOU pe30HaHC. YIIbTPa3ByK U HHPPA3BYK.

BrnusiHue 3ByKOB U IIIyMOB Ha OPTaHHU3M YEIOBEKa.

Tpancdopmarop.

Anepnas xatactpoda 1957 rona: Mudsl, peanbHOCTh, TOCIEICTBHUSA.

buonoruueckoe nelicTBre paguaiim.



