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MHNOACHUTEJIBHASA 3AITMCKA

Pabouast mporpamma no ¢usuke ans 7-9 K1accoB COCTaBICHAa HA OCHOBAaHHMHU CIIEAYIOIINX
JIOKYMEHTOB:

- ®enepanpHOTO 3aKk0HA Poccuiickoit denepanuu ot 29 nekadps 2012 romga Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun» (B pell. N3MEHEHUH);

- KonBennuu o npaBax pe6€HKa;

- denepanbHOr0 TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO OOIIETo
obpazoBanust (Ilpuxaz Mwunnpocsemenus Poccum ot 31.05.2021 N 287 "OO6 yTBep)aecHUU
(deneparbHOIO  TOCYIapCTBEHHOIO0  OOpa30BaTENILHOTO  CTaHIApTa OCHOBHOIO  OOIIEro
obpazoBanus" (3apeructpupoano B Muntocte Poccuu 05.07.2021 N 64101);

- [Ipuxa3z Munnpocsemenust Poccun ot 18.05.2023 N 370 O0 yrBepxxaeHuu peaepanibHOn
00pa3oBaTeNIbHOI MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3zoBaHus (3aperucTpupoBaHo B MUHIOCTE
Poccun 12.07.2023 N 74223)

- OcHOBHOM 00pa30BaTeIbHOM MPOTPpaMMbl OCHOBHOTO 001iero oopazosanust MAOY COII
Nell um. B. 1. CmupnoBa r. Tomcka;

- Ilpukaz Munnpocemenuss Poccum ot 21.09.2022 N 858 "OO yrBepkaeHUU
(benepanbHOrO MepeyHs yueOHUKOB, JOMYIEHHBIX K HCIIOJIB30BAHUIO MIPH PEATH3aIMA MMEIOLIIX
roCy/1apCTBEHHYIO aKKpEIUTALIMIO 00pa30BaTEeIbHBIX TPOrPaMM HAYaJIbHOTO 00ILIEro, OCHOBHOT'O
obmero,  cpenHero  oOmiero  oOpa3oBaHHMsl ~ OpPraHU3ALUSAMH,  OCYLIECTBISIOIIMMU
00pa3oBaTeNIbHYI0 JESTEJbHOCTh W YCTAaHOBJEHUS MPEAEIBbHOTO CpPOKa HCIOIb30BaAHUS
UCKJIIOUEHHBIX yueOHUKOB" (3apeructpupoBano B Muntocte Poccun 01.11.2022 N 70799)

- IlocranoBnenne ['7aBHOrO TroCyZapCTBEHHOTO CAHUTAPHOTO Bpadya POCCHICKOM
®Oenepanun ot 28 centsaops 2020 r. Ne28 «O06 yrBepxkaennu canutapubix npasui CIT 2.4.3648-
20 «CaHuTapHO-3MUIEMUOJIOTHYECKHE TPeOOBAaHUS K OpraHU3alMsIM BOCHUTAHUS U OOy4YeHUS,
OT/IbIXa U 03/I0POBJICHMSI JETEH U MOJIOAEKINY;

- IloctanoBnenne [7aBHOrO TOCYJApCTBEHHOTO CaHUTapHOro Bpaya Poccuiickoi
@enepanun ot 28 sHBaps 2021 r. Ne2 «O06 yTBepKAeHUN caHUTApHBIX NpaBui 1 HopM CanlluH
1.2.3685-21 «['urneHn4ecKrue HOPMATUBHI U TPpeOOBaHUS K oOecreueHn0 0€301macHOCTH U (M)
0€3BPEIHOCTH ISl YeJI0BeKa (PaKTOPOB CPEIbl OOUTAHUS

- Ilpukaz Munnpocsemnienusi Poccun ot 22.03.2021 Nell5 «O6 yrBepxkaenun [lopsiaka
OpraHu3allil ¥  OCYIIECTBICHHS  OOpa30BaTeNIbHOW  JESATENBHOCTH TI0  OCHOBHBIM
o0mieo0pa3oBaTeNbHBIM MIPOTrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HadallbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPETHEr0 OOLIET0 00pa30BaHUAY;

- YHuBepcaibHble KIAaCCU(PUKATOPHI paclpeAeNeHHbIX IO KJaccaM MPOBEPSIeMBbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOM MPOTrpaMMbl MO YPOBHIM
o0miero o0pa3zoBaHUs U JIEMEHTOB COJEPKAHUS MO YUeOHBIM MpeMeTaM AJiS UCIOIb30BaHUS B
(denepanbHBIX M PErHOHAJBHBIX MPOIENypax OLEHKH KadecTBa 00pa3oBaHUs, OIOOpEHHBIE
peuieHreM (eepaTbHOro y4eOHO-METOAMYECKOT0 OOBEIUHEHUs 1Mo o0uieMy 0o0pa3oBaHMIO
(manee d®YMO) (mporokon ot 12.04.2021r. Nel/21), moarotomneHHsie DenepanbHbIM
rOCYJapCTBEHHbIM  OIO/KETHBIM  HAay4HbIM  yupexJaeHueM «PDenepanbHblii  MHCTUTYT
NeJarornyeckrux U3MEepeHnii» 1 pa3MellleHHble Ha caiite https://tc.edsoo.ru/;

- Konnenuuu nyXxoBHO-HPAaBCTBEHHOTO PAa3BUTUS M BOCIHUTAHUS JIMYHOCTH I'pa)KITaHUHA
Poccuu;

a Takke c yuérom (eaepanbHO pabouel mporpammbl BocnuTaHus W KoHuenuuu
npenoaBaHus yaeOHoro npeamera «DPu3nkay.

Copepxanne  mporpaMmbl 1o  (u3uke ~ HampaBieHo  Ha  (OPMHUPOBaHUE
€CTECTBEHHO-HayYHOH TI'pPaMOTHOCTH OOYyYaroIlMXCs M OpraHu3alMi0 HM3ydeHUs (U3UKH Ha
JeSITETFHOCTHON OCHOBE. B mporpamMe mo (u3MKe yYUTHIBAIOTCS BO3MOXXHOCTH Y4€OHOTO
npeameta B peanusanuu  TpeboBanmit PI'OC OOO K TUIAHHPYEMBIM JIMYHOCTHBIM U



MeTanpeMETHbIM  pe3ynbTaTaM  oOydeHus, a  TakkKe  MEXIpEIMEeTHble  CBS3U
€CTECTBEHHO-HAYUHBIX YUE€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IET0 0Opa30BaHMs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET pacIpeesieHue ydeOHOro MaTepuana 1o rojam
oOyueHus (o KJjaccam), Mpe[JlaraeT IPUMEPHYIO [OCIEIOBAaTEIIBHOCTh HU3YyYEHHs TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOIO COACPKaHUSA U YUE€TE BO3PACTHBIX OCOOCHHOCTEH
oOydJaronmxcs.

[Iporpamma o ¢usuke pazpaboTaHa C LIEIbI0 OKa3aHUS METOAMUYECKONW MOMOILHU YUUTEIIO
B CO3/1aHUM paboueil MporpaMMebl O y4eOHOMY MPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, N3y4yaeMbIX XUMHEH,
Ouosioruel, acTpoHOMHUEH M (U3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTHUHY MHpaA, TNPEeAOoCTaBlsgieT Haubosee sCHble 00pa3libl NMPUMEHEHHs HaydyHOro METO/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOTyYEeHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iiero oOpa3zoBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOM TI'paMOTHOCTM M HHTEpeca K Hayke Yy
o0yJaromuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE IMPEANONAraeT OBJaJCHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUMH €CTECTBEHHO-HAY4YHYI0 TPaMOTHOCTb:

HAy4YHO OOBSCHATH SIBICHUS;
OLIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0BaHMS;
HMHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3ATEIbCTBA 1JIs1 TOJTyUYEHUS BBIBOJOB.

Henmn wm3yueHust QU3UKKM HA YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs ONpEICICHBI B
Konnenuuu npenogaBanus yueoHoro npeamera «®dusnka» B 00pa3oBaTesIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepauuu, peanu3ylOlUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE MPOTrPAMMBI,
yrBepka€HHON pemeHneM Koismermm MunncrtepcerBa npocsemenus Poccuiickoin @enepanuu
(mpotokou ot 3 nekadbps 2019 r. Ne [TIK-48H).

eau n3yyeHus PpU3NKU:

MPUOOpETEHNE HWHTEpeca W CTPEeMJICHHsS OO0yJaromMXCs K HAYyYHOMY H3YUEHHUIO MPHUPOJBbI,
pa3BUTHE UX UHTEJUIEKTYaIbHbBIX M TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHUE MCCIIEAOBATEIBCKOTO
OTHOILCHHUS K OKPYKaIOLIUM SIBICHHUSAM;

(opMHUpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs: OCHOB CTPOCHHS MaTepUH U
(yHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

(opMHUpOBaHHUE TNPEACTABICHUN O POl (QU3MKU Ul Pa3BUTUSA JPYTMX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUH O BO3MOXKHBIX cdepax Oynayuieil mpodeccnoHalIbHON AESTENbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JlabHEHIIeMy 00y4eHHIO B 9TOM HaIllpaBJICHUH.

JlocTikeHre JTHX IeNieil mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHust 00€CIIEUNBACTCS PEUICHUEM CIICAYIONMUX 3a4a4:
npuoOpeTeHre 3HAHUM O JTUCKPETHOM CTPOCHMM BEIECTBA, O MEXaHHWYECKHX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

NpUOOpPETEeHNE YMEHUH OMMCHIBAaTh M OOBACHATH (PU3MYECKHE SBJIEHUS C HCIOJIb30BaHHEM
MIOJIYUYEHHBIX 3HAHUI;

OCBOCHHME METOJOB PEUICHHS MPOCTEUIINX PAcUETHBIX 3a]a4 C HCIIOJIB30BaHHEM (U3NIECKHUX
MOJIEJIEH, TBOPYECKUX U ITPAKTUKO - OPUEHTUPOBAHHBIX 3a1a4;



pasBuTHE YMEHUI HaOII0JaTh IPUPOIHBIC IBJICHUS U BBIIOIHSATH OIBITHI, JA0OpAaTOPHBIE pabOThI
Y DKCTIEPUMEHTAIbHBIE UCCIICIOBAHUS C UCTIOIH30BAaHUEM U3MEPUTEIHHBIX IPUOOPOB;

OCBOCHHUE MPUEMOB paboThI ¢ HHpOpManHel (GU3NIECKOTO COACPKAHMS, BKITFOUAs HH()OPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKH, aHATN3 U KPUTUYECKOE OlICHUBaHNE MH(DOPMAIIHH;
3HAKOMCTBO CO cdepamu MpodecCHOHANBFHON eATETbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH HA IOCTHKECHUSAX (PU3HMUECKON HAYKHU.

CBA3b C IPOT'PAMMONM BOCHIUTAHUS

PaGouas nporpamMma mo (u3mke cocTaBieHa C y4eToM paboueid mporpaMMbl BOCTIMTAHHUS.
Peanuzanus BoCUTaTeIbHOTO MOTEHIIMANA YPOKA MPEATIONaraeT Cleayrolee:

* YCTAQHOBJICHHE JOBEPUTENIbHBIX OTHOLIEHHH MEXAY YYMTEIeM M €ro y4eHHKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUATHIO y4allUMHCS TpeOOBAaHUM M TPOCHO yduTEns,
NIPUBJICUYEHUI0 MX BHMMaHUS K OOCyX/JaeMoll Ha ypoke HH(OpMaluM, aKTUBU3ALMH UX
MO3HABATEIBHOMN e TETLHOCTH;

* no0yX/IeHHue HIKOJIBHUKOB COOJIIOJaTh HA YpPOKE OOIENpPUHSATBHIE HOPMBI MOBEACHHUS,
npaBuiIa OOMICHHUS CO CTAPIIUMHU (YUUTENSIMH) U CBEPCTHUKAMH (IIKOJBHUKAMH), TPUHIUITHI
y4eOHOM TUCIMIUIMHBI U CAMOOPTaHU3aluH;

* TIPUBJICYCHHE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY ACHEKTY HM3Yy4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3alus ux padoThl ¢ NOIYy4aeMOM Ha ypoKe COLMaIbHO 3HAYMMOM HH(popMaren
— MHULMUPOBAHHUE €€ OOCY)KICHHS, BHICKA3bIBAHUS yJAIIUMUCS CBOETO MHEHHUS IO €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOIIECHUS;

* HCTOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COJIepKaHUs y4eOHOTO ITpeIMeTa yepes
J€MOHCTpALMIO JEeTSIM TNPUMEPOB OTBETCTBEHHOT'O, TI'PAa)KIAHCKOTO IOBEIEHUs, MPOSBICHUA
YEJIOBEKOIIOOMS U TOOPOCEPIEUHOCTH, Yepe3 MO00p COOTBETCTBYIOIINX TEKCTOB /I YTCHHUS,
3aja4 AJIs pelieHus], MPoOJIEMHBIX CUTYallMi AJ1sl 00CYKICHHS B KJIacce;

* IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX ()OPM pabOThI YHAITHXCS: MHTEIUICKTYaJIbHBIX HTD,
CTUMYJIUPYIOIINX TO3HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; IPYIIIOBOM paboThl MM pabOTHI B
napax, KOTOpbIe yJaT IIKOJFHUKOB KOMaHIHOHM paboTe U B3aUMOACHCTBUIO C APYTUMH JETHMU;

* BKJIIOYEHUE B YPOK MIPOBBIX MPOLEAYpP, KOTOPBIE MOMOTar0T MOJAEep)KaTh MOTHUBALIUIO
JeTel K OJYYCHUIO 3HAHNUH, HAJTAXKHBAHUIO TIO3UTHBHBIX MEIIMIYHOCTHBIX OTHOIIICHUH B KJIacce,
MIOMOTAIOT YCTAHOBJICHUIO 100pOKesIaTeIbHONH aTMOC(ephl BO BpeMsl YPOKa;

* opraHuzanus miecTBa MOTHBHPOBAHHBIX W OPYAMPOBAHHBIX ydaIlUXCS HAX WX
HEYCHEBAIOIIMMHU OJHOKIACCHUKAMH, MJAIOLIETO UIKOJbHUKAM COLMAIBHO 3HAYUMBIA OIBIT
COTPYZIHHUYECTBA M B3aMMHOW TTOMOIIIH;

* HHUIIMMPOBAHUE U MOJIEPIKKA UCCIIE0BATEIbCKOM AeATEeIbHOCTH IKOJIBHUKOB B paMKax
peanm3aluil UMH HHIWBHIYaJIbHBIX W TPYIIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB, YTO IacT
IIKOJIbHUKAM BO3MOXKHOCTb NPHUOOPECTH HABBIK CaAMOCTOSTEIBHOTO PELICHUS TEOPETHUYECKOU
Ipo0JIEMBbl, HABBIK T'€HEPUPOBAHUSA U O(POPMIIEHHUS COOCTBEHHBIX MAEH, HABBIK YBAXKUTEIBHOIO
OTHOILICHUA K YYXHM HJesM, OpOpPMIIEHHBIM B paboTax Jpyrux HCCIEOBaTeNIel, HAaBbBIK
IyOJIMYHOTO BBICTYIUIEHUS IIEpe]] ayAUTOpUEH, apryMEHTUPOBaHMsI U OTCTauBaHUs CBOEH TOUKU
3peHHs.

[Ipenyiaraemslii B mporpaMMe Mo OMOJIOTHMM I€pedyeHb Ja0OpaTOPHBIX M MPAKTHYECKUX
paboT sBIIETCS PEKOMEHIATENbHBIM, YUUTENb JIeJaeT BEIOOp MpOBeACHUs Ja00paTOPHBIX padoT
U ONBITOB €  Y4€TOM  HMHAMBHIYAIbHBIX  OCOOCHHOCTEH  OOydaroIMXCsi,  CIIUCKa
HKCIEPUMEHTAJIBHBIX 3a/IaHUH, peAIaraeMpIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT0 K3aMeHa
110 OMOJIOTHH.

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 YUEHUKA



» dusuka, 7 xknacc/ [eppimkun A.B., O01mecTBo ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
«M3paTenbcTBO «IK3aMEH

» ®usuka, 8 kinacc/ [epemkua A.B., O01IeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODAy; Akmoneproe obmiectBo «M3aarenscTBo «IIpocBerienne»

» ®usuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O0mecTBo ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «J[PODA»; Aknmoneproe obmiectBo «M3narenpctBo «IIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJISA

7 KIIACC

1.Pabouas mporpamma.

2. IlporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. Pusmka. 7 — 9 Kiaccel
(aBToper:A.B.Ileprimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM yUEOHUKOM:

4. Ileppiikun A.B. ®usuka. 7 kinacc. YueOHUK U1 00111€00pa30BaTEeNbHbIX YUPEKICHUH.
M.:Ipoda. 2011

5. Jlykamuk B.W. CO0opHHK BOIIPOCOB U 3aaa4 1o gusuke. 7-9 k. — M.: IIpocsemenue, 2010.
—192c.

8 KITACC

1. PaGouas nporpamma. dusnka. 7 — 9kaaccsl: yaeOHO-METOAMUECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. I[IporpaMMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kiaccel
(aBropsr:A.B.Ilepbikun, H.B. ®unonosuy, E.M. I'yTHuK).

3. PaGouas nporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BBIOPAHHBIM y4EOHUKOM:

4. Tlepeimkun A.B. @usnka. 7 kinacc. YueOHUK 151 0011e00pa30BaTeIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykammk B.1. CoopHuk Borpocos u 3aaa4 o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOYpOBHEBBIE CaMOCTOSATEIbHBIC M KOHTPOJIbHBIE PAOOTHI. —5-¢€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopasie padoTsl. KOHTpOIBHBIC 3a0aHUS. —
Caparos:Jlunei, 2014.

8. «KoHTpompHO-U3MepuTenbHble MaTepuaisl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaebHo-Meroauueckoe nocooue/ A.E. Maposn.- M.: JIpoda,
2011.- 123c.:

10.A.B. ITepoimkun @uzuka-8kit 2017 M. Jlpoda

11.H.B. ®unonosudy Meronudeckoe mocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CaMocTosITeIbHBIC U KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M.
Apoda

13.B.B. IllaxmaToBa ,O.P. Illedep Jlnarnoctuueckue padbotsl -8 kiacc 2016 M. IIpoda
14.A.E. Mapon, E.A. Mapow, C.B. Io3oiickuit Coopauk Bompocos u 3amau 2015 M. JIpoda

9 KJIACC

1. Pabouas nporpamma. ®uznka. 7 — 9xnaccel: yaeOHO-METOAMYECKOTO TOCOOus
/coct. TuxonoBaE.H. — 2-e u31.,crepeorun. —-M.: JIpoda,2013. — 398,(2)

2. IlporpamMmMbl OCHOBHOTO 00111er0 00pa3oBanus. Pusmka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileprimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 xknacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBUM C BEIOPAHHBIM Y4EOHUKOM:

4. Iepeimkun A.B. @usnka. 7 xinacc. Y4eOHUK U1 0011e00pa30BaTeIbHBIX YIPEKICHUH .
M.:Ipoda. 2011

5. Jlykamuk B.H. CO0opHHK BOIIPOCOB U 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE PaOOThI. —5-¢€
m3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotel. KOHTpONIbHBIE 3a1aHHS. —
Caparos: Jluuei, 2014.

8. «KoHTponbHO-U3MepHUTeIbHBIe MaTepuanbl. Pusuka. 7 kiacc/Coct. H.W. 3opun. — 2-e u3xa.,
nepepab. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xnacc: yueOHo-Meroanueckoe nocodue/ A.E. Mapon.- M.: JIpoda,
2011.- 123c.:

KonTtpomnbHble 1 camocTosATeNbHBIE PaboThl IO pu3uKe. 9 Kinace: K yueOHuKy A.B.
[Tepprimkuna, E.M. I'ytHuk «®usuka 9 knace» / O.U. I'pomnieBa. — M.: 3natenscTBO
«DK3aMeHy, 2014,

Tectol mo ¢pusuke. 9 xknacc: k yueonuky A.B. Ilepeimkuna, E.M. I'yrHuk «®uszuka

9 xmace» / O.U. I'pomueBa. — M.: MU3narenbctBo «Ok3amen», 2010.

dusuka. 9 ximacc. TemaTnyeckue TeCTOBBIE 3aMaHus 11 ToaroToBku K I A, / aBT.- cOCT.:
M.B. boiinenko, O.H. Mupomikuna. — fpocnasis: OOO «Akanemus pa3Butus», 2014.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
7 KIIACC

. bubnuoreka — Bcé o npenmery «Pusuka». — Pexxum noctyma: http:// www.proshkolu.ru
2. BuneoornsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas kosuiekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum gocryma:
http://school- collection.edu.ru

4. lHTepecHbIe MaTepualibl K ypoKaM (PU3HKH [0 TEMaM; TECTHI 10 TeMaM; HarJIsiIHbIC
mocoOus k ypokam. — Pesxkxum nocryna: http://class-fizika.narod.ru

5. udposeie oOpazoBarenbHbIe pecypchl. — Pexxum goctyna: http://www.openclass.ru

6. DneKTpoHHBIC YueOHUKH 10 (pusuke. — Pexnm moctyna: http://www.fizika.ru

8 KITACC

1. bubnmoreka — Bc€ o npeamery «dusukay. — Pexum moctyna: http://www.proshkolu.ru
2. BuzneoonsiTel Ha ypokax. — Pesxxum noctyma: http://fizika-class.narod.ru

3. Enunas komekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum gocryma:
http://school- collection.edu.ru

4. 'uTepecHble MaTepualIbl K ypoKaM (PU3HMKH MO TEMaM; TECTHI 110 TeMaM; HarJIsIHbIe
nocoOus Kk ypokam. — Pesxum noctyna: http://class-fizika.narod.ru

5. Hudposrie oOpa3zoBarenbHbie pecypchl. — Pexum goctyna: http://www.openclass.ru

6. DneKkTpoHHbIe y4eOHUKH 10 pusuke. — Pesxxum nocrymna: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum moctyma: http://fizika-class.narod.ru

2. Enunas xoyutekuus u@poBhIX 00pa30BaTEeNbHBIX PeCypcoB. — Pesxum nocryma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHalibl K ypokaM (U3UKHU 0 TEMaM; TECTHI [0 TEMaM; HaTJIsITHbIC
nocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. [Tudposbie 0Opa3oBaTenbHbIC pecypchl. — Pexum moctyna: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexum noctyna: http://www.fizika.ru
6.lucrannmonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpseiThIii Ki1ace. CeTeBoe
obOpasoBatenbpHOE cooOmecTBO. http://www.openclass.ru/node/109715



7. EnunHast koyutekuus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN TEHTP HHOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTs0ps» MaTepuansl o ¢pusuke. http://archive.1september.ru/fiz
11. Aaumanmm pusnueckux o0bekToB. http://physics.nad.ru/

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

Ha uzyuenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs
orBoauTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZlent0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kimacce — 102 yaca (3 gaca B HeZemio).

[Ipenuiaraemslii B mporpamme 1o Gu3uke nepeveHs J1adopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YYUTeNlb JAelaeT BHIOOp TpOBENEHHs Ja0OpaTOPHBIX paboOT H
OIIBITOB C YUETOM MHANBUAYAIBHBIX OCOOCHHOCTEW 00YJaIOMmUXCsl, CITUCKA IKCIIEPUMEHTAIBHBIX
3aJJaHMi, IpeAIaraeMbIX B paMKax OCHOBHOT'O I'OCYJapCTBEHHOT0 K3aMeHa 1o (hr3HKe.



COIEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®usuka u e€ posib B IO3HAHUHU OKPYIKAKIIET0 MUPA.

®usuka — Hayka o npupoze. fABneHus npuponasl. PU3NUECKUE SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, FIEKTPUUECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckue BenuuMHBL M3mepenue ¢usnueckux BenuuuH. Dusmueckue MTPUOOPHI.
[TorpemHOCTh M3MEpeHUA. MeXIyHapOoHasi CUCTEMA €IMHUILI.

Kak ¢wusuka u apyrue ecTecTBeHHbIE HAyKu H3ydaroT mpuponay. EcTecTBeHHO-HAy4dHBIN
METOJl TO3HaHMs: HaOII0JEHHE, IOCTaHOBKAa HAyYHOTO BOIIPOCA, BBIIBH)KEHHUE THIIOTE3,
JKCIIEPUMEHT 10 TMPOBEpKEe THUIOTe3, O0O0bACHeHHe HabmogaemMoro ssieHus. OmnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJETIEH.

Jemoncmpayuu.

MexaHnyeckue, TEII0BbIE, FNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

dusnueckue npruOOPsI U MpoLEAypa NPSIMbIX H3MEPEHUH aHAIOTOBBIM M LU(POBEIM IPUOOPOM.
Jlabopamopusie padomot u onvimel.

OnpenesneHue LEHbI JEISHUS KAl K3MEPUTEIHHOTO MpHOopa.

N3mepenue paccTosHUM.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenne pazMepoB MajbIX TE.

N3mepenue temnepaTypbl Ipy NOMOIIM KUIKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATypHhI.

[IpoBenenue nccnenoBaHusl MO MPOBEPKE T'MIOTE3bI: JAJBHOCTH MOJNETA IIAPUKA, MYIIEHHOIO

TOPU30HTANIBHO, TEM 00JIblIIe, YeM OOJIbIle BHICOTA ITyCKa.

Pa3nea 2. [lepBoHayajibHbIe CBeJleHUS O CTPOCHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3mepbl. OmNbIThl, JAOKa3bIBAIOIIME
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBukeHne wyacTuil BemiecTBa. CBsi3b CKOPOCTH JABM)KEHHS YacTHI[ C TEMIIEpaTypoH.
BbpoynoBckoe nBwkenue, nuddysus. BiaumopeilcTBHe YacTHIl BELIECTBA: NPUTSIKEHUE WU
OTTaJIKUBaHUE.

ArperatHble COCTOSHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH UM TBEPABIX
(kpucTayuIMYecKUX) Tesl. B3auMoCBsI3b MeXIy CBOMCTBAaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO -MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

Ha6mronenrne 6poyHOBCKOTO JBHKEHUS.
Ha6monenue nuddysun.
Habntonenue siBnenuil, 00BbsCHIIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHULl BEILECTBA.

Jlabopamopusvie padomot u onvimel.

OreHka quaMeTpa aToMa METOJIOM PsIZIOB (C MCIIONIb30BaHUEM (oTorpaduit).
OnbITH 110 HAOJIIOICHUIO TETUIOBOT'O PACIIUPEHHUSI Ta30B.
OnbIThI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUS.

Pa3nen 3. /IBu:keHHe U B3auMoOAeiicTBHE TeJl.

Mexanuueckoe nBrHkeHHE. PaBHOMEpHOE M HepaBHOMEpHOEe ABMKeHUE. CKOpPOCTb.
CpenHss CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu 1 BpeMeHH JIBUKEHUS.



SBneHue wHepuuu. 3aKOH HHepUuU. B3aumoneicTBue Ten Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBHKEHMsI Tel. Macca kak Mmepa umHepTHoctu Tena. [ImotHocts BemiectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €TUHUIIC 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTHKa B3aumonencTBus Ten. Cuia ymnpyroctd W 3akoH ['yka.
N3mepenue cusibl ¢ MOMOILBIO JUHAMOMETPA. SIBIEHHE TATOTEHUs U cuila TsxkecTH. Cuila TSKeCcTH
Ha apyrux mianerax. Bec tena. HeBecomocTs. CriokeHUE CUJT, HAPABIICHHBIX 110 OAHOM MIPSIMOIA.
PaBnogneiictByromas cuin. Cuna TpeHus. TpeHue CKoJIbKeHUs U TpeHue 1nokod. TpeHue B npupoe
U TEXHUKE.

Jemoncmpayuu.

HabmroieHne MexaHU4ecKoro JBHKEHHS Tena.

H3mepenne ckopocTy MPsIMOJIMHEWMHOTO JIBUYKEHUS.
Habmtoienue siBjeHUs] HHEPIIUH.

HabmoneHne u3MeHeHus: CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE MacC MO B3aUMOJICHCTBUIO TEJl.

CioxkeHue cuil, HalpaBJICHHBIX MO OJHOM MPSAMOiA.

Jlabopamopusie padomot u onvimel.

OrmpezesnieHre CKOPOCTH  PAaBHOMEPHOTO JABWXKEHUS (IIapuka B JKUJIKOCTH, MOJCIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

OnpeneneHne cpeiHel CKOPOCTH CKOJIBKEHHUs OpycKa WM IIapuKa M0 HAKIIOHHOW TUIOCKOCTH.
Onpenenenyie IIOTHOCTH TBEPAOrO TeJIA.

OnpITel, JEMOHCTPUPYIOUINE 3aBHUCHUMOCTh pacTsokeHus  (aedopmaruu) MpyKUHBL  OT
MIPUIIOKEHHOMN CHUIIBI.

OnbITHI, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUS OT Beca Tejla U Xapakrepa
CONPUKACAIOIINUXCS TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJ, :KUAKOCTEH U ra30B.

Jasnenue. CriocoObl yMEHbILICHUS U YBETTUUEHUA JaBieHus. /laBienue ra3a. 3aBUCUMOCTD
JaBJICHHs ra3a oT 00bEMa, TeMiiepatypsl. [lepenaya naBiaeHus TBEPABIMU TEIAMH, )KUIKOCTIMU U
razamu. 3akoH Ilackams. [IHeBMaTH4ecKne MamWHBI. 3aBUCHMOCTBH JABJICHUS JKUIKOCTH OT
rnyounsl.  ['mapocratudeckuit  mapagokc. CooOmaromecss cocyabl.  [uapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnau u atMmochepHoe naBineHue. [IpudMHBI CYIIECTBOBAHUS BO3MAYITHOM
obonoukn 3emmn. OmbiTt Toppuyennu. M3mepenue atmocdepHOro AaBieHHS. 3aBUCHMOCTD
atMoc(epHOr0O JaBJICHHS OT BBICOTHI HAJ YypoBHeM Mops. [Ipubopbl sl U3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBUE JKUAKOCTH U ra3a Ha MOrpy:kEHHOE B HUX Telo. BeITankuBaromas (apxuMe0Ba)
cuna. 3akon Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

emoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenava naBiieHHs )KUIKOCTBIO U Ta30M.

Coobmaromnumecs: cocyasl.

I'mppasinueckuit npecc.

[IposiBnenue aeiicTBUs aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITATKUBAIOIIEH CHJIBI OT 00BbEMA MOTPYKEHHOW YacTH Tela U IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.



VYcnoBue mnnaBaHus TeJl: IUIABAHME WIM MOTPYXKEHUE TEJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TeJa U XKHUJKOCTH.

Jlabopamopusie padomot u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON B KHUJIKOCTh YaCTH Tela.
OnpeneneHre BHITAIKMBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.
[TpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIBI, IEHCTBYIOIIEH HA TENO B KUJKOCTH, OT MAaCChI
Tena.

OnbIThl, 1€MOHCTPUPYIOIIUE 3aBUCHUMOCTDH BBITAJIKMBAIOIIEH CHIIBI, AEHCTBYIOLIEH Ha TENO B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJA U OT IIOTHOCTHU KHUJIKOCTH.
KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOJKM UM OIpenesieHue e
rpy30I0ABbEMHOCTH.

Pa3nes 5. PaGora u MOIIHOCTH. JDHEprus.

Mexanunueckasi pabora. MOLTHOCTb.

[IpocTeie MexaHU3MBI: pblYar, 6J0K, HAKJIOHHAS TIOCKOCTb. [IpaBuiio paBHOBECHS pbluara.
[IpumeneHue mpaBuiIa paBHOBECUs phlyara K ONOKy. «3osoToe mpaBuio» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprust. Kunetnueckas v moteHiuaibHas sueprud. [IpeBpaiienue oqHoro
BUJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

[IpumepsI MPOCTHIX MEXAHU3MOB.
Jlabopamopusie padomot u onvimol.
Onpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBMKEHHM Teja IO TOPU30HTAIBHOU
MIOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHS pblYara.
N3mepenue KII/I HaKTOHHOM IITIOCKOCTH.
N3yueHune 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPTUN.
8 KVIACC

Pa3nen 6. TensioBLIe AIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOpUHU CTPOEHUS BelecTBa. Macca
U pazMepbl aTOMOB U MOJIeKyJl. ONbITHI, MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO
- KHHETUYECKOM TEOpHUHU.

Mopenu TBEPAOTO, )KUJIKOTO U Ta3000pa3HOro COCTOSHMM BelecTBa. Kpuctammnyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KMHETHYECKOM Teopun. CMmauMBaHME W KalWUIIpHbIE sBIEHUA. TeruioBoe
pacumpeHue u cxaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBHXKEHHUS YACTHIL.
Buytpennss sneprus. CnocoObl U3MEHEHHsI BHYTPEHHEH SHEepruu: Teruionepeaaya i COBEpIICHHE
paboTel. Buasl Terionepenayn: TeIIONPOBOAHOCT, KOHBEKIHS, U3Iy4YEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIeCTBa. Te€IrIooOMEH U TEemIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OasiaHca. IlnaBneHue u OTBEepIeBaHUEC KPUCTALTHYICCKHIX
BEIIECTB. YJenbHas TemioTa IuiaBieHus. IlapooOpa3oBanne u KoHueHcamnus. Mcmapenue.
Kunenne. YnenpHas TeroTa mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpPaTypbl KUIEHUS OT
aTMOC(EpHOTO JIaBJICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeTbHAs TEIJI0Ta CrOPAHUS.



[Tpunmuner  paGotbl TernoBbix aBuratenet KIIJ TtemmoBoro psuratens. TeruioBbie
JIBUTATEJH U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO JTBUYKEHHUSI.
Ha6monenne nuddy3um.
HabGmroienue siBneHn cMauynBaHMs ¥ KAMUJUISIPHBIX SBJICHHM.
Hab6nronenue TenaoBoro pacimpeHust Tel.
H3menenne naBneHus ra3za npu M3MEHEHHH 00bEMa M HArpEBAHUH WITH OXJIAKICHUH.
[IpaBuna n3MepeHus TeMneparypsl.
Buasl Temionepenayn.
OxnaxieHre Ipu COBEPIICHUH PabOTHI.
Harpeanue nipu coBepiiieHUN padOThl BHEITHUMH CHIIAMHU.
CpaBHeHue TEMI0EMKOCTEN pa3InYHbIX BEILECTB.
Habnronenue kureHusl.
HabmoieHre mocTosSHCTBA TeMITePaTyphl MPH TUIABIICHUH.
Moienm TeIIIOBEIX ABUTATEIIEH.
Jlabopamopnuie padbomul u onvimel.
OnbIThI 110 OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKCHHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJVIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITHI 110 HAOTIOJEHUIO TETIOBOTO PACIIMPEHUS TA30B, )KUIKOCTEH U TBEP/IBIX TEll.
OmnpeneneHrie AaBIeHNUs BO3AyXa B OaJIOHE MINTPHIIA.
OnbIThI, 1EMOHCTPUPYIOILIUE 3aBUCUMOCTh JaBJICHHS BO3yXa OT ero o0b&Ma U HarpeBaHus WId
OXJIAXKICHUSI.
[IpoBepka runoTe3bl TUHEHHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.
HaGmoieHne m3MeHeHUsT BHYTPEHHEH SHEpPruM Tejla B pe3ylibTaTe Terionepeadyd U paboThl
BHEIIIHUX CHIIL.
HccnenoBanue siBineHus TeIiooOMeHa Py CMEIIMBAHUU XOJI0JHOM U ropsiueil BObI.
Ormpezenenre KOIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW NpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM HUITUHAPOM.
Ornpenenenue yaenbHON TEIII0OEMKOCTH BEIIECTBA.
HccenenoBanue nporecca HCIIApEHNs.
Ornpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.
Ornpenenenrie yaebHON TEIIOTHI MIABJICHUS JIbJIA.

Pazjien 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

OnekTpusanus Tell. J[Ba poia aneKTpuuecKux 3apa10B. B3anmonecTBue 3apsKeHHbBIX TE.
3akon KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJIEHCTBUS 3aPsDKEHHBIX TENl OT BEJIMYUHBI 3apsSI0B U
PAcCTOSHUS MEXy TEJIaMH).

OnekTpuueckoe noisie. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUYECKUX N0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsAoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
aTtoma. [IpoBOAHMKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHUS IEKTPUUECKOTro 3apsia.

DNEeKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUECKOro Toka. VcTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B KHUJIKOCTSX U ra3ax.



Onektpuueckas nenb. Cuwia Toka. OJleKTpuueckoe HampsbkeHue. CoNnpoTHBIEHUE
MPOBOJIHMKA. YIeIbHOE CONpPOTUBIEHHME BellecTBa. 3akoH Owma i  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaIEILHOE COSIMHEHUE TTPOBOTHHUKOB.

PaboTa u MomHOCTE 37eKTpruyeckoro Toka. 3akoH J[xoyns—JIeHmna. DiIeKTpruuecKue 1menu
Y IOTpeOUTEIH SIEKTPHUECKOM dHeprun B ObITYy. KOpoTKOE 3aMBbIKaHHE.

[TocrosinHbie MarHuThl. B3anMoAeHCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MarunuTHOe noje 3eMIId U €ro 3HaueHue JUJIs KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nose
3JIEKTPUYECKOro TOKa. [[puMeHeHne 3IeKTpOMarHuToB B TEXHUKE. [[efiCTBHE MArHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENb IMOCTOSHHOTO TOKa. Vcrmosip3oBaHue
3JIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apagness. SIBneHue snekTpoMarHuTHoW wuHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJNYUYCHHS JJICKTPHUYECKOW DSHEPruu. ODJEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX UICTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJneKkTpu3anus Ted.

JIBa poJia 3JEKTPUUECKUX 3apsAA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEJl.
YCTpoHCTBO U JEHCTBHE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS UHTYKLIUS.

3aKOH COXpaHEHUs FNEKTPUUECKUX 3aPsI0B.

[IpoBOIHUMKY M TUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX JIUHHUHI 3JIEKTPUUECKOTO MOJIS.

HcTOYHHKN TOCTOSSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUI TOK B )KUJKOCTH.

I"a3oBbIi1 pazps.

N3mepenne cuiibl TOKa aMIIEpMETPOM.

N3mepenue 371eKTpUuuecKoro HanpsiKeHHUs BOJIbTMETPOM.

Peocrar n mara3uH cOnpOTHBIICHHM.

B3anMopeiicTBrE MOCTOSTHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTHU Pa3eIeHHsI TIOJF0OCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.

OmnsIT OpcTena.

MarnuTtHoe noJjie ToKa. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJISI HA TPOBOJIHHUK C TOKOM.
DIIEKTPOABUTATENb IIOCTOSIHHOTO TOKA.

Hccneoosanue agnenusn 31eKmpomMazHumHON UHOYKYUU.

Onvimut Dapaoes.

3asucumocmov HANPAGIEHUA UHOYKYUOHHO20 MOKA OM YCA06UIL €20 603HUKHOBEHUA.
dnexmpozenepamop nocmoannozo moka. (/[lonoinumensno emecmo pazoena ONMUKU)

Jlabopamopnuie pabomul u onvimel.

OnbITHI IO HAOJIIOACHUIO JICKTPU3ALUU TEJT MHIYKIIUEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOJIS HA MPOBOIHUKY U TUDJIEKTPUKHU.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH e MOCTOSHHOTO TOKA.

H3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryanpoBaHuE HaPsKEHUS.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Y€pPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpa
U HampsKEHUS. Ha pe3UCTOpE.
OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIIEHUS IPOBOAHUKA OT €T0
JUIMHBI, IJIOIAAH MTONEPEYHOr0 CEYEHHs U MaTepuaa.
[IpoBepka mnpaBuia CIOKEHHS HANpsHDKEHUH MPU  TOCJIEN0BAaTENbHOM COEIMHEHUU JABYX
PE3UCTOPOB.
IIpoBepka nmpaBuiia 1)1 CUJIBI TOKA NIPU MApaJUIEIbHOM COEIUHEHUH PE3UCTOPOB.
Onpenenenue pabOTHI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.
OnpeneneHrie MOIIHOCTH 3JEKTPUUYECKOTO TOKa, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.
Onpenenenue KI1J] narpeBarens.
HccnenoBanue MarHUTHOTO B3aUMOJEHCTBHS IOCTOSTHHBIX MarHUTOB.
W3yueHre MarHuTHOT'O TOJIsI TOCTOSTHHBIX MarHUTOB IIPU UX O0BbEIUHEHNUHU U Pa3/ielICHUN.
HccnenoBanue neicTBUS SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.
OnpIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOACHCTBHS KaTyIIKA C TOKOM U MarHuTa
OT CHJIBI TOKA U HaIIPaBJICHUS TOKA B KaTYIIKE.
N3ydenue neiicTBUS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
KoHcTpynpoBaHue u u3ydeHue paboThl 3JIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUraTtenbHON yCTaHOBKH.
OnbITEl MO0 MCCIENOBAHUIO SIBICHUS JIEKTPOMATHUTHONW MHIAYKIMH: UCCIECJOBAHUE M3MEHEHUHN
3HAUEHUS U HANPABJIEHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro JIBI>KEHMs. PaBHOMepHOe mpsMoOiuHEHHOe aBMxeHue. HepaBHomepHOe
npsiMOJIMHEHOe nBMKeHHe. CpelHsiss U MTHOBEHHAas CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JBIDKCHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoInHelHOe aBkeHne. CBoOomHOe majieHue. OnbIThl
lanunes.

PaBHOMepHOE ABMXEeHUE O OKpY)KHOCTH. [lepuon m wactora oOpamenus. JIuHeiHas u
yIi10Basi CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Herorona. Tperuit 3akon Herotona. IlpuHimn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHuUs: Cuila TPEHHUS CKOJIBKEHUS, cujla TPEHUs
TOKOSsI, APYTHE BUIBI TPCHHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHUE CBOOOIHOTO TaJIeHUS.
JBmxenue mianeT Bokpyr Connua. [lepBas kocmuueckas ckopocTs. HeBECOMOCTB U Eperpys3KHy.

PaBHOBecue MatepuanbHOM TOUKH. AOCOMIOTHO TBEPAOE Teo. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOW OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynbee tena. M3menenue umnynbca. MMmynbc cuibl. 3aKOH COXPaHEHUS HMMITYIIbCA.
PeakTrBHOE IBHKEHUE.

Mexannueckas paboTta U MOIIHOCTh. PaboTa cuil TsOHKECTH, yHpyroctH, TpeHus. Csi3b
sHepruu U pabotel. [loTeHUManpHas SHEprus Teja, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
[TorenimansHas sHeprus cxaTol npyxunbl. Kunernueckas sneprud. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHUU.



Jemoncmpayuu.
HabmoieHne MexaHUn4ecKOro JBMKEHHS Tella OTHOCUTEIHLHO Pa3HBIX TENl OTCUETA.
CpaBHeHME MMyTEH W TPACKTOPHUI JIBHXKCHHS OJTHOTO M TOTO K€ Tejla OTHOCUTEJBHO Pa3HbBIX Tl
OTCHUETA.
N3mepenne ckopocTy U yCKOPEHUSI TPSIMOIUHEHHOTO JBUKEHUS.
HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JBUKCHHUS.
Habmroienne ABMXEHUSA Tea M0 OKPYKHOCTH.
HaGnronenne MexaHMuecKuX SIBICHUMN, MPOUCXOASAIIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIFHO KaOnHeTa (QU3UKH.
3aBUCHUMOCTb YCKOPEHHUS TeJla OT MACChI TeJla U IEUCTBYIOIIEH Ha HETO CHJIBIL.
Ha6mronenue paBeHcTBa CUIT TTPU B3aUMOCHCTBUU TEJ.
N3menenune Beca Tena npu yCKOPEHHOM JIBH)KEHHH.
[lepenaua umnynbca npu B3aUMOJEHCTBUH TEIL.
[IpeoOpazoBanus YHEPTUU TIPU B3AUMOICHCTBUU TEJ.
CoxpaHeHue UMITyIbca PU HEYIIPYTOM B3aUMOJEHCTBUN.
CoxpaHeHHUe UMITYJIbCa TP a0COMOTHO YIPYTOM B3aUMOICHCTBUU.
Hab6mronenue peakTMBHOTO IBHYKCHHUS.
CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM MaICHUH.
CoxpaHeHue MEXaHUYECKON SHEPruu NPy JBUKEHUHU Teja MOoJl JEHCTBUEM MPY>KUHBI.

Jlabopamopusie padbomot u onvimel.

KonctpynpoBanue Tpakrta [uisi pa3roHa M JaJIbHEUILIEr0 paBHOMEPHOTO JABM)KCHUS IIapuKa WU
TEJICHKKHU.

OmnpeneneHue cpeaHeil CKOPOCTU CKOJBKEHUs Opycka WM JBUKEHHS HIapHKa [0 HaKIOHHON
MJIOCKOCTH.

Ormpezenenne yCKOpeHUs Tejla Mpyu paBHOYCKOPEHHOM JBHKEHUH IO HAKJIOHHOMW TIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBYKEHUH 0€3 HauaabHOU
CKOPOCTH.

[IpoBepka TUMOTE3BI: €COU MPU PAaBHOYCKOPEHHOM BWIKEHMHM 0€3 HadyaJbHOW CKOPOCTH MYyTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE POMEKYTKH BPEMEHU OJNHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOT'O JIABJICHUSI.
Omnpenenenne k03P GUIMEHTa TPEHUS CKOITBKCHHSI.

Ornpenenenue kECTKOCTU MPYKUHBI.

Ornpenenennie pabOThl CUIbI TPEHHsS] TIPU PAaBHOMEPHOM [IBIDKEHHUM TeJla MO0 TOPU3OHTAIBLHOMN
MTOBEPXHOCTH.

Onpenenenrie pabOTHI CHIIBI YIIPYTOCTH MPU MOIBEME IPy3a C UCMOIB30BAHUEM HETIOIBUKHOTO U
MOJABUKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexanuveckne Kojae0aHUs U BOJIHBI.

KonebarensHoe nprkenne. OCHOBHBIE XapaKTEPUCTHKK KOJeOaHWM: TMEPHOJ, YacToOTa,
aMIuTyna. MareMaTMuecKuil W TNPYKUHHBIA MasTHUKH. [IpeBpamieHue sHepruu mnpu
KOJIeOaTEIbHOM JIBHIKCHHH.

3aryxatomue kosieOanus. BeiHyxeHHble koyiebanus. Pesonanc. MexaHn4yeckue BOJIHBI.
CaoiicTBa MexaHnnueckux BOJdH. [IpoionbHbIe U NonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHW4YeCcKue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOITHBI.

3ByK. 'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpakeHue 3Byka. MIHppa3Byk u yiIbTpa3ByK.

Hemoncmpauuu.



HaGntonenue xonebanuit Te nojx AeMCTBUEM CUIIbI TSXKECTU U CUIIbI YIIPYTOCTH.
HaGmtonenue xonebanuil rpy3a Ha HUTU M Ha TIPY>KUHE.
HabutoieHne BbIHYXIEHHBIX KOJIeOaHUI U pe3oHaHca.
PacnpoctpaneHnune npoJoabHbIX U IONEPEUHBIX BOJIH (Ha MOJIENHN).
HaGmntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopnuie padbomul u onvimel.
OmnpeneneHne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasiTHUKA.
OnpenesneHue 4acTOThl U Mepro/ia KoieOaHuil MPy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUOAA KOJIeOaHUH MOABEIIEHHOTO K HUTH I'Py3a OT JJIMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH IepHoOAa KoiaeOaHUi NPYy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
IIpoBepka HE3aBUCUMOCTH NEpHOIa KOJIeOaHUH rpy3a, OJBELUIEHHOr0 K HUTH, OT Macchl rpysa.
OnbITHI, IEMOHCTPUPYIOLIME 3aBUCMOCTb IEpHOa KoJeOaHuil IPy>KMHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaJeHUs.
Pa3nes 10. D1eKTpOMarauTHOE 10JIe M 3JIEeKTPOMATHUTHBIC BOJIHBI.
DNeKTpOMarHUTHOE TMoJie. DJEKTPOMAarHuTHble BOJHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. IlIkasa 37eKTpOMarHuTHBIX BOJIH. MICIIOJIb30BaHNE 37I€KTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3HU.
DJleKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.
emoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIe cBOiICTBa CBETA.
Jlabopamopusie padomot u onvimol.
N3yueHne cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeToBbl€e siBJIeHHs. (HOBBII pa3en)
JIyueBas monenb cBeta. Mctounuku csera. [IpsMosinHeliHOE paclpOCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETA.
[Ipenomiienne cBeTa. 3aKOH IpenoMIIeHUs cBeTa. [lonHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonp3oBaHne MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nydeir B numH3e. Onruueckass cuctemMa ¢oToammapara, MHKPOCKOMA H
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U JanbHO30PKOCTb.
Paznoxenne 6enoro ceeta B ciekTp. OnbiTel HptoToHA. CrioskeHUE CIIEKTPaIbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHETHOE pacpOCTPAaHEHHE CBETA.
OtpaxeHnue cBera.
[ony4yenue n300pa>keHUiA B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHueckuil CBETOBOI.
Xon nydeil B coOuparoiiei JnH3e.
XoJ Ty4deil B pacCEeUBAlOIICH JIMH3E.
[Nony4yenue n300paXkeHU C IOMOIIBIO JIHH3.
[Ipunuun neiicTBus gporoanmnapara, MUKPOCKOIA U TEJIECKOMA.
Mopens rinaza.
Paznoxenue 6emoro cBeTa B CHEKTP.



[Tonmyyenue 6esoro cBeTa Mpu CIOKEHUU CBETa PAa3HbBIX LBETOB.
Jlabopamopusie padomot u onvimul.
HccnenoBanue 3aBUCUMOCTH yIJla OTPaXKEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.
N3ydeHnne xapakTepucTHK H300pakeHUs MPeIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIIEHHS CBETOBOIO Jiyya OT yIJia MajJeHUsl Ha TpaHuULe
«BO3JLYX—CTEKIIO».
[Tonmyuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenrie GOKYCHOTO PaCCTOSHUS M ONTHUECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI 110 pa3IoKEHUIO OEJI0ro CBETa B CIEKTP.
OnBITHI 110 BOCTIPUSTHIO I[BETA MPEAMETOB MIPHU UX HAOIIOJECHUH Yepe3 LIBETOBbIE (PUIBTPHI.

Pa3znea 12. KBanToBbI€ SIBJICHHS.

Omneitel Pezepdopaa u muranerapuas moaenb aroma. Mojens atoma bopa. Mcnyckanue u
norJionieHue ceera atomoM. KBauTel. JInHelyaThie CIEKTPBI.

PanmnoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO sfpa.
Hyxnonnas monens aromHoro siapa. M3oromsl. PaaunoaktuBHble mnpeBpaimieHusi. Ilepuon
noyypacnaja aTOMHBIX sIJIEp.

SnepHble peakiMy. 3aKOHBI COXpPaHEHMS 3apsAA0BOIO U MAacCOBOI'O YHCETI. DHEPIusl CBA3U
aTOMHBIX sifiep. CBsA3b Macchl U dHepruM. Peakunu cuHTesa u aeneHus saep. ICTOUHUKY SHEPTUH
ConHua u 3B€31.

S nepHas sHepreruka. JledicTBUS paguOaKTUBHBIX U3JYYCHUN HA )KUBbIE OPTraHU3MBbI.

Hemoncmpayuu.

CrieKTphl U37Ty4eHUs U MOTJIOIIEHUS.
CrieKkTphl pa3IMYHbIX T'a30B.
CrnexTp Bozmopoa.
Habmtonienue tpekoB B kamepe BunbcoHa.
PaGota cuéTunka HOHU3UPYIOIIUX U3ITYUESHHIH.
Perucrtpanus nznydenusi npupoAHbBIX MUHEPAJIOB U MIPOIYKTOB.
Jlabopamopusie padomot u onvimel.
HabmroieHne CIuIOMIHbIX U IMHEWYaThIX CIIEKTPOB U3JIYUEHUSI.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPIHH YaCTHUIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue pagnoakTuBHOTO (hoHa.

IToBTOPHUTENBHO0-000011IAI0 1M MOTYJIb.

[loBTOpUTENBHO--00001AIOUIT  MOAYAb MpEJHA3HAYeH JUId CHUCTEMaTH3aluu U
0000111eHUs TPEIMETHOTO COEPKaHUS U OIbITa NeATEIbHOCTH, MPUOOPETEHHOTO NMPU U3YUYECHUU
BCEro Kypca (pu3uKH, a Takke A MOATOTOBKH K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke 115 00yJarommxcs, BEIOpaBIIUX 3TOT YUEOHBIH peaMeT.

[Ipu n3yvyeHnn TaHHOTO MOAYJISI PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUJIbI A€ TEILHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECIeYMBACTCS JOCTHKEHME NPEAMETHBIX M MeETalpeIMeTHBIX
IUIAHUPYEMBIX pe3y/bTaTOB OOYy4YeHHs, (OPMUPYETCSl E€CTECTBEHHOHAy4YHasi TIPaMOTHOCTD:
OCBOEHHUE HAYYHBIX METOJIOB HUCCIIEI0BAHUS SIBIICHUI TPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBICHATH (PU3MUYECKHUE SBICHUS, IPUMEHSIS TTOJTYYCHHBIC 3HAHUS, PEeIlaTh 3a7au, B TOM YHUCIIe
KaueCTBEHHbBIE U DKCIIEPUMEHTAIbHBIE.

[IpuHUMNIUANBHO AEATETPHOCTHBIA XapaKTep JAHHOTO pa3jeia peanusyercs 3a C4ET TOoro,
YTO 00YyUaIOILUECs BBINOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE MOJYYEHHbIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpYXarollel NpUpoe U MOBCEIHEBHOMN JKU3HH;



HCIIOJIL30BAaTh HAYYHBIC MCTOABI MUCCICAOBAHUA (l)I/I?)I/I‘IeCKI/IX HBHCHI/Iﬁ, B TOM 4YHCJIC OJIA
MPOBEPKU TUIIOTE3 U IMMOJTYUCHUS TCOPECTHUICCKUX BBIBOAOB;
O00BACHATH HAaY4YHBIC OCHOBBI Hanbojee Ba)KHBIX ILOCTI/I)KCHI/Iﬁ COBPECMCHHBIX TeXHOJ'IOFI/II\/JI,
HaIlrpumep, MpakKTUICCKOro MCII0JIb30BaHUs PA3JIMYHBIX UCTOYHUKOB OHCPIUHU HA OCHOBC 3aKOHA
NpeBpalliCHUA U COXPAHCHUS BCCX U3BCCTHBIX BUI0OB SGHCPIUU.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO o00mIero oOpa3oBaHMs HaIlpaBiIeHO Ha
JOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

B pesynpraTte wu3ydeHus (QU3NKM HA YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus Y
oOyuatorerocs 6yayT copMUPOBAHBI CIEAYIONIUE TNYHOCTHBIE PE3yabTaThl B YACTHU:
1) naTpHOTHYECKOro0 BOCIIUTAHUSA:
[] mposiBJIEHWE HMHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSTHHUIO POCCHMCKON (DU3UYECKOU
HAYKU;
[J IEHHOCTHOE OTHOIIEHUE K JTOCTHKCHUSM POCCUHUCKUX YUCHBIX--(DU3HKOB,
2) rpaskIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
[J TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKIEHUHM OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHX
po0JieM, CBS3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN (DU3UKH,
[] oco3HaHME Ba)KHOCTH MOPAJIbHO--3TUYECKUX MPUHIIMIIOB B I€SATEIBHOCTH YYEHOTO;
3) 3cTEeTH4eCKOro BOCIMTAHMS:
[] BOCHpHUATHE ACTETHUYECKUX KadyecTB (PU3MUYecKoW HaykKH: €€ TapMOHMYHOTO TMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) e HHOCTH HAYYHOI'0 O3HAHMA:
(] oco3HaHuE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUSI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTU, BAXKHENIIEH COCTABIISIIOLIEN KYJIbTYPHI;
(] pa3BUTHE HAYYHOU JIFOOO3HATEIHLHOCTH, HHTEPECA K HCCIICIOBATEIILCKON ACSITEIILHOCTH;
5) popmMupoBaHus KYJbTYpPHI 310POBbS X IMOLHOHAJIBHOI0 0J1ar0NMOyYHs:
[ oco3HaHUE IEHHOCTH 0E€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BKHOCTH TIPABHJI OC30MACHOTO TOBEICHUS Ha TPAHCIOPTE, HA JOpOrax, C JJIEKTPHUYSCKUM W
TEIJIOBBIM 00OPY/IOBAHKEM B JIOMAIITHUX YCJIOBUSX;
[J copMupoBaHHOCTH HaBbIKa pediekcuu, MpU3HAHKE CBOETO IMpaBa Ha OMIMOKY U TaKOTO Ke
MpaBa y IPyroro 4eJI0BeKa;
6) TPy10BOr0 BOCIIMTAHMS:
[J aKTUBHOE YYacTHE B PEIICHUU MPAKTHUECKUX 3a1ad (B paMKax ceMbH, 00pa3oBaTeIbHOMI
OpraHu3aIuy, ropojia, Kpas) TEXHOJIOTHIECKON M COIMaIbHON HANPaBICHHOCTH, TPEOYIOMNX B
TOM 4ucCIie U GU3NYECKUX 3HAHU;,
[J MHTEpEC K MPAKTUICCKOMY H3yUeHUI0 TpodeccHii, CBI3aHHBIX C (U3UKOM;
7) IKOJIOTHYECKOr0 BOCIIMTAHUSA:
[J opueHTanMs Ha TPUMEHEHNE (PU3UIECKIX 3HAHUM IJIsl pEIICHUS 3324 B 00J1aCTH OKPY KaIOIIEeh
Cpenbl, TUIAHUPOBAHMSI TOCTYIIKOB U OLIEHKHA UX BO3MOXKHBIX TOCIEICTBUM JUISI OKpYXKarolen
Cpenbl;
[J oco3HaHHe II00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTEH MX PEIICHUS;
8) ajanTanuu K U3MEHSIOIMUMCH YCJIOBUSAM COLMAILHON U NMPUPOAHON Cpebl:
[J moTpeOHOCTh BO B3aUMOICHCTBUU TMPU BBIMOJIHEHUN HCCIEOBAHUIA U MPOEKTOB (U3MUECKOMN
HAIPaBJICHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JAPYTHUX;
(] mMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JESITEIbHOCTD;
[J motpeOHOCTh B (HOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YUCIE POPMYITUPOBATEH UACH, TIOHATHUS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSAX;
(] oco3Hanue Ne(PUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKU;
[J mIaHUpOBAaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DM3MUECKUX 3HAHUI;



[] cTpeMJieHHe aHaJU3UPOBATh U BBIABISATH B3aWMOCBS3U IPUPObI, 00IIECTBA M YIKOHOMHKH, B
TOM YHUCJIE C UCTIONB30BaHUEM (PUZUUYECKUX 3HAHUM;

[] oIeHKa CBOUX JIEUCTBH ¢ yUETOM BIMSIHUS HA OKPYKAIOUIYIO CPE/Ty, BOZMOXKHBIX II00aTbHBIX
MMOCJICICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbHI

B pesynpTaTe OCBOCHHSI TMpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuaromerocsi OyayT cQOpMHUpPOBAaHBI MeTamnpeAMeTHbIE pPe3yJbTaThl,
BKJIIOYAIOIIME I103HABATEIbHBIC YHHBEpPCAJIbHBIC Yy4YeOHBbIC JCHCTBUS, KOMMYHUKATHBHbBIC
YHUBEpCaJbHbIE yUEOHbIE IEUCTBUS, PETYIATUBHBIE YHUBEPCAJIbHbIC yUCOHbIE 1EUCTBUS.

Ilo3naBaTebHbIe YyHHBepCAIbHbIE YUeOHbIe el CTBHUSA

Ba3oBrble Jjornyeckue neicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBECHHBIE IIPU3HAKU OOHEKTOB (SIBICHUH);
yCTaHaBJIMBATh CYIIECTBEHHBIM TMpU3HAK KiIacCU(PHUKAlUMA, OCHOBAaHUA i OOOOIICHUS W
CpaBHEHUS,
BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHsT B paccMaTpUBaeMbIX (akTaxX, [HaHHBIX H
HaOJI0ICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBJICHUSM;
BBISIBJISITh IPUYMHHO--CIICJACTBEHHBIE CBSI3U MPH M3yYeHUH (PU3NYECKUX SBICHUN U MPOIIECCOB,
JieaTh BBIBOJBI C MCIIOJIb30BAaHUEM JICTYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUCHUN, BHIJIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;
CaMOCTOSITENILHO BBIOMpATh CMOCO0 pelieHus y4eOHOW Qu3ndeckol 3amauu  (CpaBHEHHE
HECKOJIbKMX BapHAHTOB PEIICHUs, BHIOOpP HamboJIee MOAXOMSIIEr0 ¢ YUETOM CaMOCTOSITEIHHO
BbIJICTICHHBIX KPUTEPHEB).

ba3zoBbie ucciieoBare/ibCKue 1eHCTBUA:
WCIIOIB30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKIUI HHCTPYMEHT TTO3HAHNS,
IPOBOJUTH MO CAaMOCTOATENIHHO COCTABIEHHOMY TIUIaHY ONBIT, HECIOXKHBIN (QU3NYeCKuit
IKCIIEPUMEHT, HEOOIBIIIOE HCCIeI0BaHNEe (U3NIECKOTO SIBICHUS,
OLICHMBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOpPMAlMIO, TMOJYYEHHYI0 B XOe
WCCIIE0BaHUS WU SKCIIEPUMEHTA;
CaMOCTOSITENIEHO (POPMYIUPOBATH OOOOIMICHUS ¥ BBIBOJABI IO pe3yJabTaTaM IPOBEIAEHHOTO
HaO0JII0/IEHUs, OTIbITA, UCCIIEIOBAHMS,
MIPOTHO3MPOBATH BOZMOXKHOE JlabHEHIIee pa3BUTHE PU3NIECKUX TIPOIIECCOB, a TAKXKE BBIIBUTATh
MIPEATIONI0KEHHUS 00 UX Pa3BUTUHU B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ ungopmaumeii:
MPUMEHSITh Pa3IUYHbIC METO/AbI, HHCTPYMEHTHI U 3aMpOChl IPU MOUCKe B 0TOOpe MH(pOpMauu
WJIY TAaHHBIX C YYETOM MPE/JI0KEHHON yueOHO# (HU3HIecKoi 3a1a4u;
aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3NUYHBIX BUAOB U
(dhopM TIpeIcTaBICHMS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO (opMy TpeacTaBieHus HHGOpMALUA U
WUTIOCTPUPOBATH peIIaeMble 33/1a4 HECIOKHBIMU CXEMaMH, AUarpaMMaMH, WHOU rpadukoii u
UX KOMOMHAIIMSIMH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE e CTBUA:



B XoJle¢ OOCyXIeHus yuyeOHOro marepuana, pe3yJbTaToB JIaOOpaTOPHBIX PabOT U MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TE€MbI M BBICKA3bIBATh WJEH, HAllCJICHHBIC Ha
pelIeHHe 3a1a9¥ U MO IIepyKaHue 01arokeaaTeIbHOCTH OOIICHUS;

COTIOCTABIISITh CBOM CYXKIEHHUS C CYXICHHAMH IPYTUX YYaCTHHKOB Juajnora, oOHapy>KUBaTh
pasnuvne U CXOACTBO TO3UIIHIA;

BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMUCHMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YIbTAaThl BHINOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEOBaHUs, IPOEKTA);

MTOHMMATh M UCTIOJIh30BaTh MIPEHMYIIIECTBA KOMAaH/IHON U MHIUBUIYATBHON PaOOTHI IPU PEIICHAN
KOHKpETHOU (hH3HUeCcKOi MpoOIeMBbl;

MPUHUMATH I[EJIH COBMECTHOM JIEATCIIBHOCTH, OPTaHU30BBIBATh JCHCTBUS 1O €€ TOCTHKEHUIO:
pacrpenensTh poyi, 00CYXIaTh MPOIECCHl M PE3yJbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFOICH;

BBITIOJTHATH CBOIO 9acTh pa0OTHI, TOCTHTAsh KAYECTBEHHOT'O pe3yJibTaTa Mo CBOEMY HAaIPaBIICHUIO
Y KOOPAWHUPYS CBOU JECUCTBUA C APYTUMU UJICHAMU KOMAaH/IbI,

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSTEIBHO
c(hOpMYIUPOBAHHBIM YIaCTHHUKAMH B3aUMOJICHCTBUS.

PeryJsiTuBHbBIC YHUBEpPCAIbHbIC y4eOHbIC 1eiCTBHA

Camoopranu3anus:
BBISIBIIAITE TIPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHTYalUsX, TPEOYIOUIMX I PEHICHHS
(bu3nYecKUx 3HaHUH;
OpUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAX NPHUHATHA pPELICHUM (MHIMBHUIYyaJdbHOE, NPUHATHE
pelIeHys B rpyMIe, IPUHATHE PEILICHUH TPYIIOi);
CaMOCTOSTENIBHO COCTABIATh AJITOPUTM pelleHUs (pU3MUECKON 3aauy WM MJIaHa UCCIIE0OBaHUS
C Y4éTOM HMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMeHTHPOBATh
MpeIaracMble BapuaHThl PEIICHUI;
JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPO/Ib, IMOIIMOHAIBHBINH MHTEJICKT:
JlaBaTh aICKBaTHYIO OLICHKY CUTYallU! U IPeJUIaraTh IUIaH €€ H3MCHCHMS,
OOBSICHATH NMPUYUHBI JOCTH)KEHUS (HETOCTHKEHUS) PE3yJIbTaTOB JESITEIbHOCTH, 1aBaTh OLICHKY
MIPUOOPETEHHOMY OTIBITY;
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJA BBINOJHEHUS (PU3HMUECKOro
UCCIICZIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CUTYAIlH,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YNbTAaTa LN U YCIOBHAM;
CTaBUTh ce0s Ha MECTO JPYyroro 4eioBeKa B XOJ€ CIOpa WJIM TUCKYCCHH HAa HAyYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;
MIPU3HABATH CBOE MPaBO Ha OMIMOKY MpH peleHNH (PU3NYECKHUX 3a/ad WIK B YTBEP)KJICHHUIX Ha
Hay4HbIC TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K konny oOyuenus B 7 kjiacce mpeAMETHBIE pe3yabTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUI:



WCIIOJIb30BaTh MOHATHA: (PU3MUECKHE U XUMUYECKHUE SIBICHUSA, HAOJIOJEHUE, DKCIEPHUMEHT,
MOJIeNb, TUIIOTE3a, €AMHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHSA
BemecTBa (TBEpHOE, KUAKOE, Ta3z000pa3HOE), MEXaHWYECKOE JBWIKEHUE (paBHOMEPHOE,
HEpaBHOMEpHOE, NPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACWUCTBYyIOIIAs cuia, aedopmanus
(ynpyras, nmiaactudeckas), HSBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pa3nuyats siBieHus (Iud y3us, TEIUIOBOE JBIKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE IBH)KECHUE,
HEpPaBHOMEPHOE IBMKCHHE, WHEPIHsS, B3aUMOJCHCTBUE Tell, paBHOBECHE TBEPIABIX TeI C
3aKpeIUIEHHON OChIO BpalleHUs, Tiepeiada TaBICHUs TBEPABIMU TellaMH, KUJAKOCTSIMU U Ta3aMH,
aTMoc(epHOE JIaBIICHHE, IIJIAaBAaHHUE TeJ, MPEBPALICHUS MEXaHIMUECKOW YHEPTHUH ) TIO OMTMCAHUIO X
XapaKTEepPHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKHX SIBIICHUH B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
(u3nueckue sSBIEHUS B NMPUPOJE: MPUMEPHI ABMXKEHUS C Pa3IUYHBIMH CKOPOCTSAMHU B JKUBOU U
HEXMBOM TpUpoAe, NEHCTBHE CHJIBI TPEHHUS B NMPHUPOJE U TEXHMKE, BIUSHUE aTMOC(EpPHOTro
JIABJICHUS HA )KUBOM OpPTraHU3M, TUIaBaHUE PHIO, PHIYArd B TeJie YeJIOBEKa, IIPH 3TOM IEPEBOAHUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX
SIBJICHUI;

OIMCHIBATh U3YYCHHBIC CBOMCTBA TN U (PH3MUECKUE SBICHUS, UCTIONB3YS (PU3HUECKUE BETHIUHBI
(macca, 00BEM, IMJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTh, CPEIHSS CKOPOCTb, CHJIA
YIIPYTOCTH, CHJIa TSKECTH, BEC Tela, CHiia TPEeHUs, AaBlieHue (TBEPIOTo Tela, KHUIKOCTH, ra3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHHYecKas paboTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbI,
KOA(QPHUIMEHT MOJIE3HOTO AEHCTBUS MEXaHU3MOB, KHHETHYECKAasl M TOTEHLMAIbHAS SHEPIHs), IpU
OTMCaHWH MPABUWIIBHO TPAKTOBATH (PM3UUECKHUN CMBICI HCTIOIh3yEMBIX BEJTMUNH, UX 0003HAYCHHS
U eAVHMIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMYUHY C IPYTMMHU BEJIMYUHAMHU, CTPOUTH TpapUKU M3YUYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWCTBAa Tes, (U3MYECKHUE SBICHUS W TPOIECCHI, HCIOJb3Yysd IMpaBUiia
CJIO’KEHUS CHJI (BAOJIb OHOM mpsiMoii), 3akoH ['yka, 3akoHn [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHs pbraara (0J0Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPaHEHHSI MEXaHUUECKOM
SHEPruu, TMpH OSTOM JaBaTh CJOBECHYIO (OpPMYIHMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTeMaTU4YEeCKOE BHIPAKCHHUE;

OOBSACHATh (U3NYECKUE SBJICHHS, MPOLECCHl M CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUll NPaKTUKO - OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATh NPUYMHHO--CJIEJICTBECHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX I1aroB ¢ OMopod Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3nUecKuX sIBICHUN, GU3NUECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

pemaTh pacuy€THble 3a7aud B 1—2 AEWCTBUS, MCIONB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nveckne BETMYMHBI: HA OCHOBE aHAM3a YCJOBHS 33/1aydl 3alHCHIBATh KPAaTKOE YCIOBHE,
MOJICTABIATH (PU3HUECKHE BEIMYMHBI B POPMYIIBI U POBOJUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE
JaHHble, HEOOXOAMMBbIC JJIsI pELIeHHs 3a/1ad, OLEHMBATh PEATUCTUYHOCTH IOJIY4YECHHOH
(hbU3MYECKON BEITUYHHBL;

pacro3HaBaTh MPOOJIEMBl, KOTOPble MOXXHO PEIIUTh HpPU MOMOIIM (PU3UYECKHX METOJIOB, B
ONMCAaHWM WCCIIENOBAaHMUS BBIIEIATH IPOBEPSEMOE TPEAIONOKEeHHE (TUIOTE3Y), pa3inyaTh U
HMHTEPIPETUPOBATH MMOIYYSHHBIN pe3ynbTaT, HaXOAUTh OIIMOKU B XOJ€E OMBITA, JIeJaTh BHIBOJIBI
TI0 €0 pe3yJibTaTaM;

MIPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MYECKUX SBICHUHA WM (U3UYECKUX CBOWMCTB TEI:
(hopMynupoBaTh MpPOBEPSIEMBbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000py0BaHus, 3aUCHIBATH XO/1 ONbITa U POPMYIUPOBATH BBHIBOJIBI;



BBIMIOJIHATHh TPSMbIE HU3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIEPATYPhI ¢ UCTIOTH30BAHUEM AHAJIOTOBLIX U MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH TTOKA3aHUS
MPpUOOPOB C yUETOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPECHUIA;

MPOBOAUTh HCCIEAOBAHHWE 3aBUCHUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JpPYrod ¢
WCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTH MyTH PAaBHOMEPHO JIBHKYILIETOCS Telia OT
BPEMEHU JIBIDKEHUS TeJla, CHJIBI TPCHHS CKOJBXKCHHSI OT Beca Tela, KadyecTBa 00paboOTKH
MOBEPXHOCTEH TeJT U HE3aBHUCHUMOCTH CHIIBI TPEHHUS OT IJIOLIAJAN COIPUKOCHOBEHHUS TEJ, CHUJIbI
YIPYTOCTH OT YUTMHEHUSI PY>KUHBI, BEITATKHBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Tea
M OT TUIOTHOCTH YKUJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeJia, OT TJIYOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEeJI0, YCIOBUI MIIaBaHUs T, YCIOBUN paBHOBECHS pbluara 1 O0JIOKOB), y4aCTBOBAaTh
B IUIAHUPOBAHUHU YUEOHOT'O WCCIICAOBAaHUS, COOMpATh YCTAaHOBKY M BBITIOJIHATH H3MEpPEHUS,
cienys TPEeASIOKEHHOMY IUIaHy, (HUKCHPOBAaTh pE3yiabTaThl TMOJYYEHHOW 3aBHCHUMOCTH
(u3MUeCKUX BEIWYMH B BUAC MPEIJIOKCHHBIX TaOMUIl W TpadUKOB, AeNaTh BBIBOIBI IO
pe3ysbTaTaM HCCIIeJOBaHMS;

MIPOBOAUTHh KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA KUIKOCTH U
TBEPAOTO TeNa, CUJla TPEHUS CKOJNBKEHUS, J[JaBIEHHWE BO3AyXa, BBITAIKUBAIONIAS CHIIA,
JEUCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO, KOAPPUITUSHT TMOJIE3HOTO JCUCTBHUS MTPOCTHIX
MEXaHU3MOB), CJeaysl MPEeVIOKEHHONM HHCTPYKIMU: MPHU BBINOJIHEHWH U3MEpPEHUIl coOupath
IKCIIEPUMEHTANILHYIO YCTAHOBKY Y BBIUMCIISATH 3HAYCHHE NCKOMOW BETMYHHEI;

co0JIr0/1aTh MpaBUJia TEXHUKU O€30ITaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM 000PYA0BaHUEM;
yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONINECS COCYIbI, 0apOMETp, phIYar, IMOJABHKHBIN M HETIOBMKHBIA OJIOK,
HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh TMPHUHIIMIIBI JACHCTBHUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopoil Ha WX oOmnucaHus (B TOM YHCIE: TOIIIMITHAKHA, YCTPOWCTBO BOJOMPOBO/IA,
TUAPABIMYECKHU Tpecc, MaHOMETp, BBHICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCIOJIb3Ys
3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXOAWMble (QHU3UUYECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

MIPUBOJUTH MPHUMEPHl (HAXOAUTh MH(OpPMAIMIO O MPHUMepax) MPaKTUYECKOTO HCMOIb30BaHUS
(u3HUECKUX 3HAHUH B MIOBCEIHEBHOW XKHU3HU I 00ecTeueHus 0€30MacCHOCTH TP OOpAICHHUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXpAHEHHs 3J0POBbS M COOJIIOJEHUS HOPM
9KOJIOTHUECKOT0 TIOBEJICHUS B OKPYKaIOIEH Cpe/ie;

OCYIIECTBIISITh OTOOP HWCTOYHHKOB WH(popmamuu B VHTepHETE B COOTBETCTBHU C 3aJaHHBIM
MOMCKOBBIM 3alIPOCOM, Ha OCHOBE HMEIOMIMXCA 3HAHUH U MYTEM CpaBHEHHS pPa3IMYHbIX
VCTOYHUKOB BBIJCIATh MHPOPMAIUIO, KOTOpas SIBISICTCS NMPOTHBOPEYMBONW MIU MOXKET OBITh
HEI0CTOBEPHOI;

WCIIOJIb30BaTh TMPHU BBIMOJHEHUM YUEOHBIX 3aJaHUN HAYYHO--TIONYJSPHYIO JIUTEPaTypy
(bU3HUECKOTO COJepXKaHUs, CIPABOYHBICE MaTepUaibl, pPEeCypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHMPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHDOpMAlMM W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHBIC KPATKHE MMCHhbMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPKAHUS, B TOM YUCJIE IMYOJMYHO JeJaTh KPaTKUe COOOIIEHUS O
pesynbraTax MPOEKTOB WM YYeOHBIX HCCIIEIOBAaHHMA, MpPHU ITOM TPAMOTHO HCIIOJIB30BaTh
M3YYCHHBIN MOHATUHHBIN anmapar Kypca (GU3UKH, COTPOBOXKIATH BRICTYIUICHUE TIPE3CHTAIINCH;
IIPHU BBINIOJHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAHUMN paclpeesTh 00sI3aHHOCTU B IPYIIIE B
COOTBETCTBUHM C TIOCTaBICHHBIMU 3aJayaMu, CJICAWTh 32 BBIOJHEHHWEM TIUIaHA JIeHCTBUH,



aZIeKBaTHO OLICHMBATh COOCTBEHHBI BKJIAJ B JEATEIbHOCTh TPYIIIbl, BBICTPAUBATDH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBHE, YUNTHIBAasi MHEHUE OKPYKAIOIINX.

K konny oOyueHus B 8 kjiacce mpeaMeTHbIE pe3ysabTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:
MCIOJIBb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHHE aTOMOB U MOJIEKYI,
arperaTHbe COCTOSIHHSI BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHBIC Tela, HACHIICHHBIA |
HEHACBIIEHHBIA Map, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBON
JIBUTATENIb, SJEMEHTApHBIA DIEKTPUYECKUN 3apsl, JJIEKTPUUYECKOe Toje, MPOBOAHUKH U
TVDJICKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKHUI TOK, MATHUTHOE TTOJIE;
pa3inuath sSBIEHUS (TEIUIOBOE pacIIUpeHHe U CXKaTue, TeIionepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHKE, KAWUISIPHBIC SBICHHSA, UCIIAPCHHUE, KOHJACHCALUS, TUIABICHUE, KPUCTAJUIN3ALUs
(oTBepaeBaHuE), KHIEHHE, TeIIonepenada (TErIONpOBOAHOCTh, KOHBEKIUS, H3IIYUYCHHE),
AJIEKTpHU3alMs TeJl, B3aUMOACHCTBHE 3apsiioB, NEHCTBUS DJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOJCHCTBHE MAarHUTOB, JACHCTBHE MarHUTHOTO IOJIS HA MPOBOJIHHUK C TOKOM,
AMIEKTPOMArHUTHAsE UHIYKIIMS) TIO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHNE H3YUYEHHBIX (PU3NYECKHX SIBIICHUH B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢u3nueckue SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSIKEHHE U KalWUIApHBIE SIBICHUS B
IpUPOJIe, KPUCTAJUIBI B Mpupoje, nznydenue ConHia, 3aMep3aHue BOJ0EMOB, MOPCKHE OpHU3bI,
o0Opa3oBaHUE pPOCHI, TYMaHa, UHEsI, CHETa, SJIEKTPUUYECKUE SBJICHUS B aTMOoc]epe, JIEKTPHUUECTBO
KMBBIX OPraHM3MOB, MarHUTHOE MoJje 3eMiHd, Apeid MOJIOCOB, POJb MAarHUTHOTO TOJIS IS
KHU3HH Ha 3emIie, MOJISIPHOE CUSTHUE, TIPH STOM TEPEBOAUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SBJICHHIA;
OIMCHIBATh U3YUYECHHBIE CBOMCTBA TN U (pU3HUECKUE SIBICHUS, UCTIONb3Ys (PU3HMUECKUE BETHUUHBI
(Temmepatypa, BHYTPEHHSSI SHEPTHsI, KOJIMYECTBO TEIUIOTHI, YEIbHAS TEIUIOEMKOCTh BEIIECTBA,
ylieJbHas TeIUI0Ta MIaBJIeHUs, yeIbHas TeII0Ta MapooOpa3oBaHusl, yeabHas TeII0Ta CrOPaHus
TOILIMBA, KOI((UIIMEHT MOJIE3HOTO JIEHCTBUS TEMJIOBOM MAalllMHBI, OTHOCUTEIbHASI BIAKHOCTh
BO3/yXa, AJIEKTPHUUECKUN 3apsiji, CWJIa TOKA, DSJICKTPUYECKOE HAINpPSHKEHUE, COMPOTHBICHHE
MIPOBOAHKKA, YIETbHOE CONMPOTUBICHUE BEIIECTBA, pab0Ta U MOLTHOCTh JIEKTPHUUECKOTO TOKA),
IpU ONUCAHWW TPABHIBHO TPAKTOBAaTh (U3WYECKHHA CMBICT HCHOJIB3YyEeMBIX BEJIMYHH,
0003HaYeHHs] U €IUHUIBI (PU3MUYECKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(u3NYecKyr0 BEIMYHHY C JAPYITMMHU BEIHMYUHAMMU, CTPOUTH T'paUKU MU3YyUYEHHBIX 3aBHCHUMOCTEH
(hM3HYECKHUX BEJIIMYUH;
XapaKTepu30BaTh CBOMCTBA Tei, (PU3MUECKHE SIBICHUS W MPOLECCHI, HCMOIb3ys] OCHOBHbBIE
MIOJIOKEHHS MOJIEKYJISIPHO--KHHETUYECKOW TEOPUU CTPOCHUS BEILECTBA, IPUHIIHII CYTIEPIO3UIIIH
noJsieil (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH OMa i ydacTka IIenH,
3akoH Jxoyna—JIleHia, 3akoH COXpaHEHHs SHEPTUH, IIPH 3TOM J]aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aMMCBIBATh €T0 MATEMAaTHYECKOE BBIPAKECHUE;
OOBACHATH (PU3UUYECKHE IPOLIECChl W CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CUTYyaluil
MIPAKTHUKO - OPUEHTUPOBAHHOT'O XapaKTepa: BbISABIATH IPUUMHHO -CJIEICTBEHHBIE CBSI3U, CTPOUTD
0o0BsicHeHHe M3 1—2 JOrM4yecKux HIaroB ¢ Oonopoil Ha 1-2 M3yueHHBIX CBOWCTBA (PU3MUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
pemaTh pacuy€THbIe 3a7aud B 2—3 AEWUCTBUS, MCIONB3Ys 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
¢u3nveckre BETUYMHBI: HA OCHOBE aHAM3a YCJOBUS 3a/aydl 3alHCHIBATh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JIaHHBIX JJI pEIIeHUs 3a7add, BBIOMpATh 3aKOHBI U (HOPMYIbI,



HeoOXxonuMble NIl e€ pelIeHUs, MPOBOAUTh PacuéThl M CPABHUBATH IOJYYEHHOE 3HAUYCHHE
(u3nYeCcKO BETUYHNHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh TPOOJEMBI, KOTOPBIE MOXHO pPEIIUTh NpPU TOMOLIH (U3NIECKHX METOJIOB,
WCIIONIb3YSl OIMHUCAHUE WCCIIEIOBaHMs, BBIICIATH MPOBEPSEMOE MPEANOI0KEHUE, OLICHHUBATH
MIPaBWJIBHOCTb NOPsIZIKa POBEIECHUS UCCIIEI0BaHMS, IENATh BBIBOJIBI,

MIPOBOAUTH OMbBITHl MO HAONIOACHUIO (PU3MUECKHUX SIBICHMM WIM (PU3HMUYECKUX CBOWCTB Tel
(KanmuiIsipHBIE  SIBJICHMSI, 3aBUCHMOCTH JaBJICHHs BO3JyXa OT €ro o0b&Ma, TeMIlepaTyphbl,
CKOPOCTH IIpOLlECCa OCTBIBAHWS M HarpeBaHUs IPU HU3JIyYEHUH OT I[BETa H3JIydarolei
(moruomaromiei) MOBEPXHOCTH, CKOPOCTh HCHApPEHHUs BOIBl OT TEMIIEPATypbl XHUJIKOCTH U
wiom@aau e€ MOBEPXHOCTH, SJICKTPHU3aIMs TeJl U B3aUMOJEUCTBUE IJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICHICTBUE IOCTOSHHBIX MAarHUTOB, BHU3yaJU3allis MAarHUTHBIX II0JIEM IOCTOSIHHBIX
MarHuToOB, JI€WCTBUS MAarHUTHOTO MOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOWCTBA  3JIEKTPOJBUTATENs  IOCTOSHHOTO  ToOKa):  (OpPMYIMpPOBaTh  IpPOBEpsieMble
MIPENONI0KEHNS, COOMPATh YCTAHOBKY U3 NMPEAJIOKEHHOT0 000py10BaHUS, OIIMCHIBATh X0/ OIIbITA
1 (OpMYyIUPOBATH BBHIBOJIBI;

BBITIOJHATH NPSMbIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa, CHJIbI TOKA,
HaIpsDKEHUs C UCIOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JTaTYMKOB (PU3NYECKUX BEJIUYMH,
CpaBHHUBATh PE3YJIbTAThl U3MEPEHUI ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPELIHOCTH;

MIPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3NYECKOH BEIUMYMHBI OT JpPYrol ¢
WCIIOJIb30BaHNEM NPSAMBIX U3MEPEHUI (3aBUCHMOCTh COMPOTHUBIICHUS IIPOBOJIHUKA OT €r0 JJIUHBL,
IUIOUIAIM TIONEPEYHOr0 CEYEHUS M YIENBHOIO CONPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CHIIBI
TOKa, WAYIIEr0 Yepe3 IMPOBOAHUK, OT HANpsDKEHHWsS Ha MPOBOJAHHUKE, HCCIIEAOBAHNE
MIOCJIEIOBATENLHOTO U NAPaJUIETLHOTO COeIMHEHUH MPOBOIHUKOB): MJIAHUPOBATH UCCIIEJOBaHHE,
coOUpaTh YCTAHOBKY U BBINOJIHATh M3MEPEHUs, CIEys MPeIOKEHHOMY IUIaHy, (pUKcHpoBaTh
pe3yabTaThl MOJTYYEHHOM 3aBUCHUMOCTHM B BUAE TaOnul M TpaduKoB, JENaTh BHIBOJBI IO
pe3ysbTaTaM HCCIIeJOBaHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MepeHUs (PU3NUECKUX BEIMUYUH (yAeTabHas TEeMJIO0EMKOCTh BEIECTBA,
CONPOTUBIIEHUE MPOBOAHMKA, PadOTa M MOIIHOCTh 3JEKTPUUECKOr0 TOKa): IUIAHUPOBAThH
M3MepeHus, COOMPaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY, CIEAYS MPEII0OKEHHON MHCTPYKIUH, U
BBIUUCIISITh 3HAUEHNE BEJIUUNHBI;

co0JII0/1aTh MpaBUJia TEXHUKK OE30MTACHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000PYA0BaHUEM;
XapakTepu3oBaTh NPUHLMUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OIIOPOM Ha UX OMKMCAHMS (B TOM YHCJIE: CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETP, IapoBas TypOuHa,
aMIEpPMETpP, BOJBTMETP, CUETUMK AJICKTPUUECKOW SHEPTUH, DJIEKTPOOCBETHUTEIbHBIE MPHOOPHI,
HarpeBaTeJbHbIE  AJIEKTPONpPUOOPHl  (IpUMEPHI), NEKTPUYECKUE  NPEAOXPAHUTEIH,
ANEKTPOMArHuT, AJIEKTPOJBUraTeNlb IOCTOSHHOIO TOKA), MCIONb3ys 3HAHUS O CBOMCTBAxX
(bu3nUecKUX SIBICHUNA U HeoOXoANMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENIbHbIE NMPUOOPHI MO CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KUJAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUrATEIIb
BHYTPEHHEI0 CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbl 3JEKTPUUECKUX ILenel ¢
MOCJICIOBATENIbHBIM M [ApaJJICJIbHBIM ~ COEIMHEHUEM 3JIEMEHTOB, pasjuyas yCJIOBHbIE
0003HaYeHUsI PJIEMEHTOB AJIEKTPUUECKUX LEMei;

MPUBOAUTE MPUMEPHI (HAXOOUTh MH(OPMALUIO O MpUMEpPax) MPaKTHYECKOTO HCHOIb30BAHUSA
(u3NYeCKNX 3HAHUN B TIOBCETHEBHOMW KU3HH I 00ecTieueHHst 0€30MMacHOCTH MPpH 00palieHIH ¢
npuOopamMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbS M COOJIIOJECHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPY’KaIOILEN CPELE;



OCYILECTBJIATh NOUCK HH(opMaruu (usudeckoro coaepxanus B HHTepHeTe, Ha OCHOBE
UMEIOIINXCSI 3HAHUN U ITyTEM CpaBHEHHUSI IOTIOTHUTENIbHBIX HICTOUHUKOB BBIJENIATH HH(POPMAIIHIO,
KOTOpAst SBISIETCS MPOTHBOPEUMBOM HIT MOXKET OBITh HEIOCTOBEPHO;
WCIIOJIb30BaTh TMPHU BBIMOJHEHUH YUYEOHBIX 3aJaHUM HAyYHO--TIONYJSPHYIO JIUTEpaTypy
(Gu3NYecKOro conepkaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceth VHTepHeT, BlaaeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HWH(OpMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEeHNs, 0000111ast nHPOPMAIIHIO U3
HECKOJIbKUX HCTOYHHKOB (DU3NYECKOTO COACp)KaHUS, B TOM YHCJE IMyOJNYHO TPEACTaBIATH
pe3ynabTaThl MPOEKTHOW WM HCCIEAOBATEIbCKOM JAESITeNbHOCTH, MPU OSTOM T'PAMOTHO
WCIOJIb30BATh M3YYEHHBIN MOHATUHHBIN ammapaT Kypca (U3HMKH, COIMPOBOXKIATH BBICTYILUICHUE
Mpe3eHTalNEN;
IIPYU BBINIOJHEHUHU YYEOHBIX MPOEKTOB M UCCIEIOBaHUNA (PU3MUECKUX MPOLECCOB paclpeaessaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MTOCTABICHHBIMHU 33JIa4aMH, CIICAUTH 33 BBHITIOJTHEHUEM
IJlaHa JEWCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKIAJ B
JeSITeTbHOCTD TPYIIIBI, BRICTPABAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TPOSBIISISi TOTOBHOCTD
paspemath KOH()IUKTHL.

K koniy oOydeHus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHHUIA:
HCIIOJIb30BATh MOHATHUS: CUCTEMa OTCUéTa, MaTepHalibHasl TOUKa, TPAEKTOPHsI, OTHOCUTEIbLHOCTh
MEXaHUYECKOT0 JIBUOKEHUS, nedopmanus (ynpyras, TUTaCTHYECKas ), TpeHue,
HEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TEpPEerpy3KH, IEHTpP TSHKECTH, aOCOIIOTHO
TBEPOE TEJO, IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHusl U BOJIHBIL,
3BYK, HHQPA3BYK M YJIBTPa3BYK, 3JEKTPOMArHUTHbBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTH, CIIEKTPHI MCITYCKaHHUS W TOTJIOMEHH, anbda-, 6eTa- u
ramma-u3J1ydeHus, U30TOIbL, SiJepHAst SHEPTeTHKA;
pa3nuuaTh  sBIE€HUS (paBHOMEpHOE M  HEpaBHOMEpPHOE MPSIMOJIMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOTHOE MaICHUE TEJl, PABHOMEPHOE JBIKEHHUE
M0 OKPY)XHOCTH, B3aWMOJICMCTBHE TeJ, PEAKTHUBHOE [BIKEHHE, KOJeOaTelIbHOE JBIKEHUE
(3aTyxaronye U BhIHYXJICHHbIC KOJIeOaHus), pe30HAHC, BOJHOBOE JBMKEHUE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHEITHOE pacHpoCTpaHEHHE, OTPAKEHUE U MPEOMJIEHHE CBETa, MOJHOE BHYTpPEHHEe
OTpa)KCHHE CBETA, Pa3jIoKeHHE OeJOoro cBeTa B CHEKTP M CIOKEHHE CIIEKTPaJIbHBIX IIBETOB,
JMCTIEPCHSI CBETA, €CTECTBEHHAsl pPaIMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpPa
W3ITy4eHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIINUX
JTaHHOE (PU3HUECKOE SIBIICHHUE;
pacro3HaBaTh NPOSIBICHUE N3YUYEHHBIX (H3NYECKUX SBJICHUN B OKpYKarOIIeM MUpPE (B TOM YHUCIIE
(u3nueckue sIBICHUS B MPUPOJE: MPUIUBBI U OTIUBLI, ABMKEeHHE T1aHeT COJIHEUHO CUCTEMBI,
PEaKTHBHOE JIBKEHHUE KHMBBIX OPraHU3MOB, BOCIPUATUE 3BYKOB JKUBOTHBIMH, 3€MIIETPSCEHUE,
celicMUYeCcKHe BOJIHBI, IlyHaMH, 3XO0, [[BETA TEJI, ONITUYECKHUE SIBJICHUS B IPUPOE, OMOIOTHYECKOe
JeficTBUE BHJIUMOTO, YIbTPa(HOIETOBOIO M PEHTICHOBCKOTO W3IY4YE€HUH, €CTECTBEHHBIN
paZMoOaKTHBHBIA ()OH, KOCMUYECKHE JIY4d, PAAHOAKTHBHOE M3JIy4YeHHE TPUPOJAHBIX MHHEPAJIOB,
NENCTBUE paAMOAaKTUBHBIX HW3JIyUEHHH HA OpPraHu3M uYeJoBeKa), MPH OSTOM IEPEBOJIUTH
MIPAKTUYECKYIO 3a]]auy B Y4eOHYIO0, BBIJICIATh CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (PU3HUECKUX
SIBJICHUIA,
OIMCHIBATh U3yUYCHHBIE CBOWCTBA TEJ U PUINYECKUE SIBICHUS, UCTIOIB3Ys (PU3NUECKHE BETUUHHBI
(cpenHsis M MrHOBEHHass CKOPOCTh Tejla IpPH HEPAaBHOMEPHOM JBI)KEHUH, YCKOpPEHHE,



nepeMelleHue, myTh, yriioBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CUIIA TSKECTH, YCKOPEHUE
CBOOOJIHOTO TaJeHMs, BeC Tejla, MMIYJIbC Tella, MMIYJbC CHJIbI, MeXaHH4Yeckas paboTa u
MOIITHOCTb, IIOTEHIIMAIbHAS YHEPT s TeJIa, TOIHATOTO HaJl TOBEPXHOCTHIO 36MJTH, TIOTCHIINATbHAS
SHEPTrusl CKATOM MPY>KUHBI, KHHETUYECKasl SHEPTHs, MOJTHAs MEeXaHUYecKas SHEprusi, mepuoa u
YyacToTa KojeOaHMi, IJIMHA BOJIHbIL, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb
MIPETIOMIICHHUS CPEJIbI), IPU OTIMCAHUH TPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT HCTIOJIb3YEMbBIX
BEJIMYMH, 0003HAUYECHUS U €AUHUIIBI (PU3UYECKUX BEIUYHH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BEIMYMHY C JIPYTMMH BEJIHMYMHAMH, CTPOUTH TpapUKU M3YYEHHBIX
3aBHCUMOCTEH (PH3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOIMCTBA Tell, (PU3NUECKHE SIBICHUS U IPOLECCHI, UCIONB3Ys 3aKOH COXPaHEHUS
SHEPruH, 3aKOH BCEMHPHOTO TATOTCHHUS, NPUHIMII  CYNEPIO3ULIUN  CHJI, TPUHIIMII
OTHOCHUTENbHOCTHU [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPAKEHUS
U TIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAaHEHMs 3apsI0BOTO M MAaCCOBOIO YHCENl MPHU SAEPHBIX
peaxkmusx, TpH OSTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUCBIBATH €T0
MaTeMaTH4eCKOe BhIPAKECHHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHTyalui
MPAKTHUKO - OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH IPUUNHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpOi Ha 2—3 M3YYECHHBIX CBOMCTBa (pU3MUECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7auu (OMUPAOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCII0JIb3Ys 3aKOHBI U
(dopmynbl, CBs3bIBarOIIMEe (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE AaHalU3a YCJIOBUS 3a/1a4yd
3aMMCBIBaTh KPATKOE YCIOBHUE, BBIABISATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BEIOUPATH
3aKOHBI M (QOPMYJbl, HEOOXOIUMBIE [JIsl pEUIeHHs, NPOBOAUTH pacyE€Thl M OLEHUBATh
PeATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHs (PU3MUECKON BEIUYHHBI,

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO pEIINTh MpPHU TOMOIIM (U3WIECKHX METOJIOB,
WCIIOJIb3YSl OINHUCAHUE WCCIEIOBaHMs, BBIICIATH IPOBEPSEMOE MPEINOI0KEHUE, OLIEHHUBAThH
NPaBUIBHOCTh TOPSIKA MPOBEACHUS HCCIIEAOBAHUS, JeNaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MIPOBOAMTH OMBITHI MO HAOMIOACHUIO (PU3MUECKHX SBICHHM WM (DU3MUYECKHX CBOWCTB Tel
(u3y4yeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXPAaHEHWs YHEPTHH, 3aBHCHUMOCTH IepHoja
KoJe0aHUl IPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U kECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IbI MaJIbIX KoJieOaHuil, MpsIMOIMHENHHOe pacIpOCTpaHEHUE CBETa, pasjiokKeHue Oeaoro
CBETa B CHEKTP, M3yYEHHE CBONCTB M300pa’keHUs B IJIOCKOM 3epKajie U CBOHCTB M300pakeHUs
npeaMeTa B coOuparoniei muH3e, HaOaoAeHHe CIJIONIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4EHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000pYyAOBaHUs, ONUCHIBATH X0
OTIBITA M €T0 PE3YNIbTaThl, POPMYITHPOBATH BEIBOJIBI;

MPOBOAUTH MPH HEOOXOAUMOCTH CEpPHIO MPSMBIX HU3MEPEHHH, Ompeielsis cCpeaHee 3HaueHUeE
u3MepsieMoil BenmuuHbl ((POKycHOE paccTosiHHe coOMparolieil JIMH3bI), 000OCHOBBIBATH BBIOOP
crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOOopa);

MIPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYUH C HCIOJIB30BAHHEM MPSIMbIX
M3MEpEeHUH (3aBUCHUMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBIKCHHU 0€3 HayallbHOU
CKOPOCTH, Nepuojia KoieOaHui MaTeMaTHYeCKOTro MasiTHUKA OT JAJMHBI HUTH, 3aBUCHMOCTH YIiia
OTpa)KEHHs CBETa OT yIJIa MaJeHUs M yIiia NpeJoMIIEHUS OT yrjia MajJeHus): MJIaHUPOBATh
WCCIIEZIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThl IMOIYUYECHHON
3aBUCUMOCTH (PM3NYECKUX BEJIMUMH B BHJIE€ TAOIUI] U TpaUKOB, 1eJaTh BHIBOJBI 110 pe3ylIbTaTaM
UCCIIeIOBAHMUS;



IIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMUYHMH (CPEIHAS CKOPOCTh U YCKOPEHHUE Tella
IIpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTb MPY>KUHBI,
KOX(QPHUIMEHT TPEHUSI CKOJBKCHHS, MEXaHW4decKas padoTa M MOIHOCTh, YacTOTa W TEPHOJ
KoJie0aHU MaTeMaTUYECKOT0 U IPY>KHHHOT'O MassTHUKOB, ONTUYECKasl CHJIa COOMPAIOLIEeH INH3BI,
paZvoaKTUBHBIA (POH): MIAHUPOBATH U3MEPEHHS, COOUPATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITNIOJHATh U3MEPEHMUSI, ClIeys MPEAJIOKEHHON MHCTPYKIMH, BBIYUCIIATh 3HAUEHUE BEJIMYMHBI U
AQHAJIM3UPOBATH ITOJTYYEHHBIE PE3YNIBTATHI C YYETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHHUI;
coOII0IaTh MpaBUiIa TEXHUKH OE€30MaCHOCTH NpU paboTe ¢ J1abopaTOpHBIM 000pyJOBAHUEM;
pasznuyaTh OCHOBHBIE NpPU3HAKKM M3YYEHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas TOuKa,
abCoIIIOTHO TBEPJIOE TEJI0, TOUCUHBIM HCTOYHHK CBETA, JIy4, TOHKas JIMH34, IUIaHEeTapHasi MOJEIb
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOT'O S1/1pa;

XapaKTepu30BaTh NPUHLMIBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpOM Ha MX ONHCaHUs (B TOM YHCJE: CHUAOMETP, NAaTYMKU IOJOXKEHHS, PACCTOSHUS U
YCKOpPEHUS, paKeTa, 53XOJIOT, O4YKH, MEpHUCKOl, (oToanmapaT, ONTHYECKHE CBETOBOBI,
CIEKTPOCKOI, J03UMETp, KaMepa BuibcoHa), UCIONB3ys 3HaHMA O CBOMCTBaX (U3NYECKHUX
ABJICHUI U HEOOXOIUMBIE (PH3MUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX IPUOOPOB U TEXHOJOTHUECKUX ITPOLIECCOB MTPU PEILIEHUH Y4€OHO--IPaKTHUECKUX
3aja4, ONTUYECKUE CXEMBI Ul MOCTPOSHHUS M300paXeHUH B IUIOCKOM 3epKajie U coOMparouiei
JMH3E;

MPUBOAUTE MPUMEPHI (HAXOIUTh MH(DOPMALMIO O MpUMEpPAx) MPAKTHYECKOTO HCHOIb30BAHUS
(u3NYeCKNX 3HAHUHN B TIOBCETHEBHOMW KU3HH I 00ecTieueHHs 0€30MacHOCTH MPpH 00paIieHIH ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUs 3/10pOBbSl M COOJIIONEHUS HOPM
9KOJIOTMYECKOT 0 TIOBEJIEHUS B OKPY>KaIOILEN CPELIE;

OCYIIECTBIISITh MOUCK MH(OpMaIuy (HU3NIECKOTO conepkaHust B MHTepHETe, caMOCTOsITEIHLHO
(bopMynMpysl MOMCKOBBIM 3alpoC, HaXOAUTh IIYTH OINpPENETIeHUs JOCTOBEPHOCTH IOJIy4YCHHOMH
nH(pOpMAaIMY Ha OCHOBE MMEIOIIMXCS 3HAHUN U JOTIOJIHUTEIBHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh TIPU BBINOJHEHUM YYE€OHBIX 3aJaHUi Hay4YHO--TIONYJSPHYIO JIMTEpaTypy
(Gu3nYecKoro conep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTd VHTepHeTr, BlaaeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCBbMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO coAep)KaHUsl, IMyOJIMYHO MPEACTaBISATh pPE3yNbTaThl
IIPOEKTHOM WM HCCJIENOBATENBbCKOW JEATENBHOCTH, IPH 3TOM TIPAaMOTHO HCIOJIB30BaTh
M3YYEHHBII MOHATUIHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKAATH BHICTYIJICHHE
Mpe3eHTaluel ¢ yu€ToM ocoOeHHOCTEN ayJUTOPUH CBEPCTHUKOB.

PS:

B cBs13u ¢ u3menenuem nporpaMmel B 9 kimaccax (1. Pa3gen: DnekTpoMarHuTHas WHIYKITAS
nepeHecnu u3 9 kiacca B 8 kiacc;

2. Paznen: Ontruka nepeHecnu u3 8 kiacca B 9 kiacc) Hajo: * yoeiums 6HUMAHUE HA
npakmuyuecKkoe uzyuyenue onmu4ecKux Ae1enuil - 3 nabopamopnsie padomot 6 9-x knaccax; *
yacel Ha uzyyenue pazoena: INeKMPOMAZHUMHAA UHOYKUUA KOMREHCUPOSAMb 3d CUem
4acoe noemopenus.



Jli1s1 6osiee NOTHOLEHHOTO U3YydeHUs (PU3HKH, & IMEHHO €€ MPaKTUYECKON YacTH PEeKOMEH1YI0
BBecTH BY /] «3anumarensHas pusuka» 14ac B Hememo i 9-X Ki1accoB. DTO IOMOKET
BBISIBUTB MPOOEIIbI ¥ NPOOIEMbl YHALTUXCSl 3aMHTEPECOBAHHBIX B U3yYEHUN (QU3UKU. DTO emé
Xopommuid ctumya Uit moaroroskn  OI'D mo ¢pusuke.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnunyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
n/n NMPOrpamMmblI Bcero 06H TPOIBHLIE %aKT"quKHe o0pa3oBaTe/ibHbIE
padoThI paéoThI pecypebl
Pazjen 1. ®uszuka u e€ posib B NO3HAHUYN OKPY-KAKOIIET0 MUpPa
bubmuorexa [JOK
- 2
I Pusnica - HayKa o MpHpose 0 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2
12 PHIHHCCKHE BEMHHHbI 0 0 https://m.edsoo.ru/7f416194
. but6mmoreka [IOK
2 1
1.3 EcTecTBEeHHOHAyUYHBII METOJT TO3HAHUS 0 hitps-//m.cdsoo.ru/ 7416194
Hroro mo pazaeny 6
Pa3nea 2. IlepBoHayajibHbIe CBeACHUS 0 CTPOCHHH BelleCcTBa
bubmuoreka [JOK
21 Crpoenue semecTsa ! 0 ! https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBHE YACTHI] 2 0 1 bubmuorexa [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperaTHble COCTOSIHUSI BEIIECTBa hits:/m.edsoo.ru/7f416194
Wtoro no pazneny 5
Paznen 3. J/IBu:keHue u B3auMojieiicTBue Te
but6mmoreka [IOK
31 MexaHH1ecKoe ABHKEHHE 3 0 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 Mepuus, Macca, IIoTHOCTS 4 0 ! https:/m.eds00.ru/7f416194
but6mmoreka [IOK
14 1 2
33 Cuna. Bugst cun https://m.edsoo.ru/7f416194
Hroro o pasgeny 21




Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

41 HNasnenue. [lepenaua nqaBneHus TBEPABIMU 3 1 bu6mmoreka [IOK
’ TEJIaMHU, )KUAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bub6moreka [IOK
4.2 Jlapnerue xukoctn > 0 https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 ATmocheproe raBieHHe 6 ! https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 3 bu6mmoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o paszaeny 21
Pa3nes 5. PaGora m MOIIHOCTBH. JHEprus
but6mmoreka [JOK
1
31 Pabora u momgocTS 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Tpocthie MeXaHH3MBI > ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexanuteckas sHeprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 15




8 KUIIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB u TeM (uu¢posbie)
Ne i/ T Beero KOﬁI—[TpOJILHbIe HpﬁaKaneCKne 06pa3oBATEIbHbIE
padoThI padoThI pecypebi
Paspnea 1. TemioBble siBJIeHUS
. bubnunorexa LIOK
1.1 CtpoeHue 1 CBOMCTBa BEUIECTBA 7 0 0 hitps://m.cedsoo.ru/7f4181 ce
bubnunorexa LIOK
12 Tennossie nporecc: 21 ! > https://m.edsoo.ru/7f4181ce
Hroro o pasaeny 28
Paznea 2. DiekTpruyeckne U MATHUTHbBIE SIBJICHUS
DIIEKTPUYECKUE 3apsibl. 3apsSKEHHbIC TeJa U bubnuorexa [JOK
2.1 - 7 0 1
HMX B3aUMOJICHCTBUC https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2 1
2.2 ITocTOAHHBIN ANEKTPUIECKUN TOK 0 7 hitps://m.odsoo.rw/7f418 ] ce
but6mmoreka [IOK
1 1.
23 MarHutibie ApacHis 6 : https://m.edsoo.ru/7f418 1 ce
bu6anoreka LIOK
2.4 DNeKTpOMAarHUTHAS HHIYKIUS (13 9 KIIL.) 4 0 0 hitps://m.cdsoo.rw/7f418 ] ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5




9 KUIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Ne n/
° /i IpOrpAMMEI Beero KOﬁHTpOJILHbIe HpﬁaKanecm/le 06pa30BATETBHBIE
padoThI padoThI pecypeb
Paznen 1. Mexannveckue siBJeHUs
11 MexaHn4ecKkoe JBMKCHUE U CIIOCOOBI €T0 10 0 1 bubmuoreka [IOK
) ONUCAHUSA https://m.edsoo.ru/7f41a4ab
. bubnuorexa [JOK
. 20 1 3
12 Bsaumopeiicraue Ten https://m.edsoo.ru/7f41a4ab
bubnunorexa LIOK
1. 10 0 3
3 3aKOHEI coXpaHeHns https://m.edsoo.ru/7f41a4ab
Hroro no pasneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aAHUSA U BOJHBI
bubnunorexa LIOK
. 7 0 3
2.1 Mexammieciue koneoanns https://m.edsoo.ru/7f41a4ab
bubmuorexa [IOK
. . 8 1
2.2 Mexanuteckue BOHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pazjnen 3. DiieKTpOMAarHUTHOE MOJie U JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6 0 ) bubnmoreka [JOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Paznen 4. CBeToBbIE SIBJIECHUS
but6mmoreka [IOK
. 2
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 hitps://m.odsoo.r/7f41 ada6
4.2 JIMH3BI U ONTUYECKUE PUOOPHI ( TOB. 8 KII.) 6 0 3 bubmorexa HOK

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




bubmunorexa IHOK

3 0 2
4.3 Paznoxxenue 6enoro cBeTa B CIeKTp hitps:/m.edsoo.ru/7f41 ada6
Hroro 1o pasaeny 15
Pa3znea 5. KBanToBbI€e SIBJICHUA
bubmnorexa IHIOK
4 1
5.1 Hcnyckanue U NorionieHue cBeTa aToMOM 0 hitps://m.cdsoo.ru/7f41 a4a6
bubmuoreka [IOK
6 0 1
5.2 CTpoeHue aToMHOT0 A1pa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. 7 1 1
5.3 “Inepubie peaxiym https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 17

Pasnea 6. IloBTopuTe1bHO-000011AK0 M MOAYJIb

[ToBTOpeHHE 1 0000IIEHNE CONEePIKAHUS
6.1 Kypca ¢husuku 3a 7-9 knacc (pazmen Di/mar. 9 0 2
Nuaykius-BeIaeanTs 4 4aca)

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

Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

TeMbl NPOEKTHBIX M Y4eOHO-HCCIeA0BATEILCKIX PA60T 00yYaIOIIMXCSH.

Txaacce

CrapuHHbBIE MEpBbI JIJIMH U BECOB.

Kpucranisl B okpy:xaromiem Mupe.

BripanmBanue KpucTaios.

MpbuibHBIE TPEMYIPOCTH: IOYEMY MBLIO JI€JIA€T TAPEJIKU YUCTHIMU U KaK C/IEJIaTh JyUIINe My3bIpH.
Huepuus - apyr wim Bpar?

JIBH>KEHUE IO CKOJIB3KOW J0pOre.

Apxumen.

Ipuioxkenune



ConHeunas cucrema.

8 kiacce

®u3nka U1 KOCMETOJIOTUSL.

BiaxxHocTh BO3/1yXa M BIMSIHUE €€ HA JKU3HEIESITEIbHOCTD YEI0OBEKA.

Habmonenue u ¢pororpaduposanue monauil. [Ipupoaa MoTHUA.

H3roroBiieHre Ta30BOT0 TEPMOPEIIC U3 TNIACTUKOBOMN OYTHIIKH.

HccnenoBanue 3aBUCUMOCTH 3JIEKTPUUECKOTO COITPOTUBIICHUS ITPOBOAHUKA OT TEMIIEPATYPBI.

9 kaace

[Tonmyuenue u u3yyeHue BOJIH HA MOBEPXHOCTH BOAbL. MHTEepdepeHuus u qudpaxuus.
3BYKOBO# pe30HaHC. YIbTPa3BYK U HH(DpPa3BYK.

BnusiHue 3ByKOB U IIyMOB Ha OPraHU3M YeJIOBEKa.

Tpanchopmarop.

Anepnas katactpoda 1957 roga: mudbl, pealbHOCTb, TTOCIICICTBUS.

buosiornueckoe neicTBre paguanuu.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTidpukat 98160421728937443086516107854325912870385464081
Bnageney AcTpefoe AHgpei lOpbeBuy
OedcTevTened C 23.10.2023 no 22.10.2024



http://www.tcpdf.org

		2023-10-23T10:34:00+0500




