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INOACHUTEJ/IbBHASA 3AIIMCKA

[lporpamma 10 ¢u3MKe Ha YpOBHe OCHOBHOrO 00ijero o6pa3oBaHUsi COCTaBjleHa Ha OCHOBE
MOJIOKeHWH W TpeboBaHMM K  pe3yjbTaTaM OCBOEHMSI Ha 0a30BOM ypOBHe  OCHOBHOM
obOpa3oBaresbHOM  TiporpamMmbl, TipeActaBieHHblx B ®PI'OC OO0, a Takke C  yuéToM
deneparbHONM  paboueld TMporpaMMbl  BOCMUTaHUs W KOHLEMIUM  TIperofilaBaHusl  yueOHOTO
npegMera «dusnka».
CopiepxaHue nporpaMmbl 1o (¢u3MKe  HampaB/ieHO ~ Ha  (opMUpOBaHHe
€CTeCTBeHHOHAyYHOW TPaMOTHOCTH OOyYarolMxcsi Y OpraHu3alui0  u3ydyeHusi (GU3MKA  Ha
JleITelbHOCTHOW OCHOBe. B mporpamme 10 (U3MKe YUMTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeaMera B peasm3atuu  Tpebopanmit ®I'OC OO0 K [UIAHUPYeMBIM  JIMUHOCTHBIM U
MeTanpeJMeTHbLIM  pe3y/ibTaTaM  OOydYeHHWs, a  TakkKe MeXIpeJMeTHble  CBS3U
eCTeCTBeHHOHAyUHbIX YUeOHBIX MPeIMETOB Ha YPOBHE OCHOBHOTI'O 0011[ero 0Opa3oBaHusl.
[Tporpamma mo ¢u3MKe yCTaHAaB/IMBAeT pacripejiesieHre yuyeOHOro marepuana 1o rogam oOydyeHusi (To
KjaccaM), TipejjiaraerT  TMPUMEPHYI  TI0C/Ae/j0BaTe/lbHOCTh  M3yueHHWs TeM, OCHOBAHHYI  Ha
JIOTHKe pa3BUTUS  TIpeJMeTHOro coJiepKaHus u yuéTe BO3pacTHBIX  0COOEHHOCTEH
00yuarommxcs.
[Tporpamma 1o ¢u3mke pa3paboTaHa C L[e/IbI0 OKa3aHUsI MeTOJUUeCKOU MOMOLY YUUTEeT0 B CO3/laHUU
paboueii mporpaMMel 10 yueOHOMY TIpeZiMeTy.
dusmKa SBISETCS CUCTEMOOOpasymIUM /i eCTeCTBeHHOHAYUYHBIX YueOHBbIX IpPeJIMeTOB, TMOCKOJIBKY
¢bu3nyeckrie 3aKOHBI Jie)KaT B OCHOBe TIPOLIECCOB U SIBJIEHWM, HW3yuaeMbIX XUMHel, Ouosioruet,
acTpoHoMMeld M (¢u3nueckold reorpaduel, BHOCUT BK/aJ, B eCTECTBEHHOHAayuHYH KapTHHY MMpa,
npefiocTaBsieT Haubosee siCHble 00pa3ibl TMPUMEHEHHsT HAyYHOrO0 MeTo/a TO03HaHUs, TO eCTh
crioco0a TMoJTyYeHust JOCTOBEPHBIX 3HAHUM O MUpe.
OpHa W3 riaBHBIX 3a/au (¢u3nueckoro obpa3oBaHHsi B CTPYKType o001jero ob6pa3oBaHUsi COCTOUT B
dbopMUpOBaHUM eCTeCTBEHHOHAYYHOW TI'PAMOTHOCTM M WHTepeca K HayKe Yy 0Oydaromuxcsi.
N3yuenne ¢u3nku Ha 0a30BOM YpOBHe TMpeArioiaraeT OBJafieHHe CrieJyHIUMU
KOMIIETEHTHOCTSIMH, XapaKTepPU3yILMMH eCTeCTBeHHOHaYYHYIO TPaMOTHOCTb:
HayuYHO OOBSICHSTH SIBJIEHUS;
OLIeHMBaTh U TIOHUMAaTh 0COOEHHOCTH HAYUHOTO UCC/Ie/JOBaHMUS;
VHTEpIPeTUPOBaTh JaHHble U HCIO/b30BaTb HayyHble [0Ka3aTelbCTBa [/
T0JTyueHHst BHIBO/IOB.
Llenmu wusyueHus ¢GHU3MKU Ha YpOBHE OCHOBHOTO 00iero obpa3oBaHusi ompefesieHbl B KoHIeNuu
nperofiaBaHusi yueOHoro rmpeaMerta «®Pusnka» B 00pa3oBaTe/NbHBIX OpraHusalusx Poccuiickoi
denepaliuy,  peasM3yOIIUX  OCHOBHbIe  00imjeoOpa3oBaTe/ibHble  TIPOTPAMMBbI, YTBEPXKIEHHOMN
pemienuem Komnerun MunuctepcTBa mpocBeljennsi Poccuiickoii ®efepauyu (IpOoTOKOM OT 3 ieKabpst
2019 r. Ne [TK4BH).
Ienu usyuenus pusuku:
npuobpeTeHre WHTepeca M CTpemJieHUs 00ydYarluxcs K HayuyHOMY W3yUeHUI0 IIPUPOAbI,
pa3BUTHE UX UHTE/IEKTya/IbHbIX U TBOPUECKUX CTIOCOOHOCTeH;
pa3BUTHe TMpe/iCTaB/ieHMl O HayuHOM MeToJle TO03HaHus U (opMUpoBaHHe
HCCJIeloBaTe/IbCKOT0 OTHOLLEHUS K OKPY KatoIIMM SIBJIEHHUSIM;
¢opMupOBaHMe HayyHOIO0 MHUPOBO33peHHUsI KaK pe3y/bTaTa U3yueHUs OCHOB CTPOEHUs MaTepuu U
¢byHjaMeHTaTbHbIX 3aKOHOB (DPU3UKHY;



(dbopmMupoBaHue NpejCTaBlIeHUA O POMU (PU3UKU JJi Pa3sBUTHS [IPYTUX eCTeCTBEHHbIX
HayK, TeXHUKU U TeXHOJIOTU;

pa3BUTHE TIpeZCTaB/IeHUH O BO3MOXHBIX cdepax Oyxymiedd mpodeccroHaNIbHON
JesITeNIbHOCTH, CBSI3aHHOW C (UM3MKOMW, IIOATOTOBKA K JajbHeilemMy OOy4YeHHI0 B 3TOM
HarpaBJ/eHUH.

HocTwkeHue STUX Leseli mporpaMMbl 1Mo (U3MKe Ha YpPOBHe OCHOBHOTO 0OIlero
obpa3oBaHus o0OecrieunBaeTCs pelieHreM CaeyIOMX 3afau:

npuoOpeTeHre 3HAaHWM O [UCKPETHOM CTPOEHWHM BeIIeCTBa, O MeXaHWYeCKHX,
TEJIOBbIX, 37IeKTPUUECKHX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

npuobpeTeHre yYMeHWH OMUCHIBATb W OOBSCHATH (U3NUECKWe SIBJI€HUS C
WCII0/Ib30BaHUEM TMOJTyUeHHbIX 3HAaHUM;

OCBOEHHEe METO/IOB pellleHUsi TIPOCTEeWIINX pPACUYETHBIX 3aJau C MCI0/Ib30BaHHEM
(br3nuecKrx Mojienei, TBOPUeCKUX U MPaKTUKOOPUEHTUPOBAHHbBIX 3a/iay;

pa3BuUTHe yMeHWM HabmogaTh TPUPOJHbIE SIBJEHUS U BBITIOJHATH  OIIBITHI,
nabopaTopHble  pabOTBl W IKCIepUMeEHTajbHble  WCCIAeOBaHUA C  HWCTIOh30BaHUEM
M3MepuUTeTbHBIX PHOOPOB;

OCBOEHHMe TNpUEMOB paboThl ¢ HWHopMaleli (U3NUECKOT0 COJepyKaHUs, BK/IIOUast
vHbOpMAaLIMI0 O  COBPEMEHHBIX  [JOCTWKeHUsX (U3MKM, aHaliu3 U KpPUTUYeCcKoe
olleHHMBaHue UH(OpMaLK;

3HAaKOMCTBO €O cepamu MpodecCUOHaTBLHOM [esiTe/IbHOCTH, CBSI3aHHBIMU C (PU3HKOMH,
Y COBpeMeHHbIMU TeXHOJIOTHSIMU, OCHOBaHHBIMHU Ha JOCTH)KEHUSIX (PH3UUeCcKol HayKU.

Ha wu3yuenwe ¢usuku B 7 Knacce (06a30BbIii ypoBeHb) Ha YpOBHE OCHOBHOrO OOIIero
obpa3oBaHus OTBOUTCS 68 yacoB(2 uaca B HeZIeJT0

[peasiaraeMelii B mporpaMMe 1o ¢usuke repeueHb JabOpaTOPHBIX PabOT U OMBITOB HOCHUT
peKoMeH/jaTe/lbHbIM XapakTep, yuuTenb JesaeT BbIOOD TIpoBejeHUs JabopaTOpHBIX paboT
U ONBITOB C Y48TOM  MHJUBHUJYalbHBIX  OCOOeHHOCTell  OOyd4aroLMXcsi,  CIHMCKa
9KCIIePUMEHTa/NbHBIX  33/laHUM, TpejjlaraeMblX B paMKax OCHOBHOTO TOCY/lapCTBEHHOIO
5K3aMeHa 1o (u3uke.



COJEPXAHUE OBYUYEHUA

Paszfen 1. ®u3ukKa M eé posib B I03HAHMHU OKPY)KaloLiero Mmupa.

®usurka — Hayka o mnpupoge. ABnenus npupofbl. Ousnueckre sBeHUS: MeXaHUUEeCKUe,
TeI/IOBbIe, 3/IeKTpPUYeCKHe, MarHUTHbIe, CBeTOBbIe, 3ByKOBbIE.

dusnueckre BeqMuuHbL. Vi3MepeHue ¢u3Huecknx BequuuH. Dusnueckre MPUOOPHI
[TorpemHocTs U3MepeHU. MeXxayHapoHasi CUCTeMa eJUHUL].

Kak ¢usmka u [pyrue ecrecTBeHHble HaykKu W3yualOT mnOpupoay. EcTecTBeHHOHayuHbIN
MeTOJ| TI03HaHWs: HaO/rOIeHWe, TIOCTAaHOBKAa HAYYHOTO  BOIMPOCA,  BbIIBIDKEHHE
TUTIOTe3, SKCIIePUMEHT 110 TIpOBepKe THIoTe3, O0OBsicHeHWe HaOM0JaeMoro —SiBJI€HUS.
Onucanue GU3NUECKUX SIBJIEHUM C TTIOMOILbIO MOZesiei.

demoncmpayuu.

1. MexaHnueckye, TelIoBbIe, 71eKTPUYECKHe, MaTHUTHBIE, CBeTOBBIE SIBJIEHUSI.

2. ®usuyeckue rpubopsl U Tpolieilypa MpsMbIX U3MepeHUM aHa/JoroBbiM U LM(POBLIM
npubopom.

JlaGopamophblie paGombl U OnbIMbl.

1. OmpepeneHye 1ieHbI /le/leHHs KAkl MK3MePUTeTbHOTO mpubopa. 2.

V3mepeHune pacCTOSTHUM.

3. W3mepeHue 06bEMa >KUIKOCTH U TBEPAOTO Tefa. 4.

OmnpefieneHrie pasMepoB MaJjibIX TeJl.

5. W3mepeHve TemriepaTypbl IIpU TIOMOLIM JKUAKOCTHOIO TepMOMeETpa U JaTuvKa
TeMIlepaTypsbl.

6. IlpoBeneHuwe wucciefoBaHUS IO IIPOBEPKe THUIIOTe3bl: [albHOCTb IOJIETa IIapuvKa,
MyI[eHHOT'0 TOPU30HTAIbHO, TeM 00JIbIlle, YeM OOJIbIIIe BBICOTA TTyCKa.

Paspen 2. IleppoHaua/ibHbIe CBefieHUs 0 CTPOEHHMH BelljecTBa.

CrpoeHuve BelecTBa: aTOMbl U MOJIEKY/bl, MX pa3Mepbl. OIbITbl, [J0Ka3bIBaroLlye
JIICKpeTHOe CTPOeHHe Bell|eCTBa.

[Bwxenne yactul] BewjecTBa. CBsSi3b CKOPOCTM [BW)XEHMS] 4YaCTUL] C TeMIlepaTypOu.
bpoyHoBckoe gBwkeHue, auddysus. B3aumopaelcTBHe uYacTHI] BellleCTBa: IIPUTSDKeHHE
Y OTTa/JKVBaHHUe.

ArperartHbie COCTOSIHMSI ~ BellleCcTBa: CTPOEHWe Tra30oB, JKUAKOCTeM U TBEPABIX
(kpucta/yMueckux) Ten. B3auMocBsi3b  MeXAy ~ CBOWCTBAMM  BeleCTB B pas3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIDHBIM CTpoeHreM. OcOOeHHOCTH arperaTHbIX
COCTOSTHUY BO/JbI.

Jemoncmpayuu.

1. HabmogmeHre 6pOYHOBCKOTO IBWKEHUS. 2.

Hab6mogenue quddysuu.

3. HabOsmropeHue siByieHWA, 00BSCHSIOMIUXCS TIPUTSDKEHUEM WA OTTaIKUBAaHUEM YaCTHI]
BellleCTBa.

JlabopamopHble pabombl u ONbIMbl.

1. OueHka AuaMeTpa aToMa MeTO/IOM PsJoB (C ucroJib3oBaHueM (oTorpaduii). 2.

OnbIThI TI0 HAOJTFOEHHUIO TEIJIOBOTO PACIIMPEHUs ra30B.

3. OmbIThI 10 0OHAPYKEHUIO IeMCTBUS CUT MOJIEKY/ISIPHOTO TIPUTSDKEHUSI.

Paspen 3. /IBrkeHue B B3auMo/ieliCTBHe TeJl.



MexaHnueckoe [BWKeHVe. PaBHOMepHOe U HepaBHOMepHOe JBwkeHHe. CKOpPOCTb.

CpepiHsisi CKOPOCTb I1IpY HepaBHOMEPHOM [IBI)KeHUU. PacuéT nyTy U BpeMeHU [|BUKeHUS.

flBneHve wvHepyuM. 3aKOH HWHepLuM. B3anMogencTBue Tesl KaK IIpUUMHA H3MeHEHHUs

CKODOCTH [IBW)KEHUsl Tel. Macca Kak Mepa WHEPTHOCTM Tena. IIIOTHOCTHL BelrecTBa.

CB#I3b TVIOTHOCTH C KOJIMUECTBOM MOJIEKY/T B e/IiHHLIe 00bEMa BelljecTBa.

Cuna Kak XapakTepuCTHKa B3auMogelctBus Ten. Cuma ympyroctd U 3akoH ['yka.

V3mepeHne cuibl C TOMOIIBIO [JUHaMoOMeTpa. SIBleHMe TArOTeHUS M CWla  TSDKECTH.

Cuna T1sKecTH Ha [Jpyrux muaHetax. Bec Tenma. Hesecomocts. CrioxkeHwe — cum,

HalpaB/IeHHbIX II0 OJHOM TIpsiMou. PaBHogelcTByromjas cun. Cuna TpeHus. TpeHue

CKOJTb)KeHHUsI ¥ TPeHHe TMOKOos1. TpeHre B IPUPO/ie Y TEXHUKE.

Jemoncmpayuu.

1. Habmo/eHre MeXaHUYEeCKOTO JIBW)KEHUS Tea.

2. V3mepeHyre CKOPOCTH NPSIMOJIMHENHOTO IBV)KEHUS. 3.

Hab6untofeHue siByieHNsl MIHEPLIK.

4. HabmoeHrie U3MeHeHUs] CKOPOCTH MPH B3aUMO/IENCTBUU TeJl. 5.

CpaBHeHHe MacC 0 B3aUMO/IeHICTBHIO TeJl.

6. CroxkeHue CW/, HaMpaB/IeHHbBIX M0 OJHOM MPSIMOM.

JlabopamopHble pabombl u ONbIMbl.

1. OmnpefeneHre CKOPOCTM PaBHOMEPHOTO [ABW)XeHUs (Llapyuka B >KUJKOCTH, MOJenH

3/IEKTPHUUECKOT0 aBTOMOOU/IS U TaK fasee).

2. OrmpeneneHue cpefHel CKOPOCTH CKOJIbKeHHsI OpycKa WM IIapuka M0 HaKJIOHHOMN

IIJIOCKOCTH.

3. OrpepesieHue IJI0THOCTY TBEPOrO TeJa.

4. OrbIThl, JeMOHCTPUPYIOLIMEe 3aBUCHMOCTb PacTsDKeHUs (Jeopmariy) Mpy>KUHbI OT

TIPUIOKEHHOW CUJIBI.

5. OrbITel, JeMOHCTPUPYIOLIMe 3aBUCHMOCTb CUJIbI TPeHUs CKOJIbKeHUs! OT Beca Teja U

XapakTepa COMNPHKACAIOLMXCsl TOBEPXHOCTEH.

Pa3pen 4. [laB/ieHue TBEP/ABIX TeJl, JXKUAKOCTEH U ra3oB.

HNaBnenne. CriocoObl yMeHbIIIEHHs] U YBeJMUeHHs [aByieHus. /laBneHue rasa. 3aBUCHMOCTb

JaB/ieHWss Ta3a OT 00wvéma, Temmeparypbl. [lepejaua faBieHUs TBEPABIMH TeJlaMy,

JKUJKOCTSMM M ra3amu. 3akoH [lackans. [IHeBMaTMueckue MalvHbl. 3aBUCMMOCTD [laB/IeHUS

JKUJKOCTU OT I'TyOUHBI. I'mppocraTtnyeckuit napaziokc. Coobmaromyecs
COCY/BbL. I'mppasnrueckre MeXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe JaBjieHue. I[IpUUMHBI CYI[eCTBOBAHUSI BO3[YIIHOM

obonoukn  3emsid.  Ombeir  Toppuuenmu.  V3mepeHue — atMochepHOro  JaBJIEHMS.

3aBUCUMOCTb aTMOC(EpPHOrO JlaBleHUs OT BBICOTBI HAZ ypoBHeM Mops. [Ipubopsr

JJ/1 U3MepeHUsi aTMOC(epHOro JjaByieHusl.

[lericTBHMe )XUKOCTH UM ra3a Ha IOrpy’>K€HHOe B HUX Tesl0. BelTankuBaroias (apxumezioBa) Cua.

3akoH Apxumega. [Inasanue Ten. Bo3ayxoniasanue.

demoncmpayuu.

1. 3aBUCUMOCTH [laB/IeHUs ra3a OT TeMIleparypsl. 2.

[Tepesava faB/ieHUs JKUJKOCTBIO U Ta30M.

3. Coobrmaromuecs: cocysl. 4.

I'mapaBivuecKuii mpecc.

5. IlposiBneHue felcTBUSI aTMOC(EPHOTO JaB/I€HUSI.



6. 3aBUCMMOCTb BBITA/JIKMBAKOILEH CHIbI OT 00BEMa TOTPYKEHHOW 4YacTh Tela W
TJIOTHOCTH JKUJKOCTH.
7. PaBeHCTBO BbITAJKMBaIOILEN CH/Ibl BeCYy BbITECHEHHOM KUJKOCTHU.
8. YcnoBue miaBaHus Tes: IJlaBaHWE WM TIOTPY)KEHWE TeJl B 3aBUCUMOCTH OT
COOTHOLLIEHUS TJIOTHOCTeN Tesa U KUAKOCTH.
JlaGopamophble paGombl U ONbIMbl.
1. WccnemoBaHue 3aBUCMMOCTH Beca Tesla B BoJe OT 00béMa MOTpyKEHHON B KUAKOCTh
4yacTy Terna.
2. OrmpepeneHre BbITA/JIKMBAIOILed CWIbI, AEeMCTBYOIel Ha Teslo, TOTPY>KEHHOe B
JKUJKOCTb.
3. IlpoBepka He3aBUCHMMOCTH BBITAJIKUBAIOLIEW CW/IbI, [eHUCTBYIOIleM Ha Telo B
JKUJKOCTH, OT MacChl Tesa.
4. OnbITbl, 1eMOHCTPUPYIOLME 3aBUCUMOCTb BbITA/KHMBAIOLEN CHUJIbI, JeWCTBYIOIIEN Ha Teslo
B >KUJKOCTH, OT 00bEMa MOTPYKEHHOH B )KUAKOCTh YaCTU TeJjla U OT TVIOTHOCTU >XKUJKOCTH.
5. KoHcTpyupoBaHMe apeoMeTpa WIM KOHCTPyUpOBaHUe JIOJKU U OIpefiesieHHe eé
rpy30004bEMHOCTH.
Pa3pen 5. PaboTa ¥ MOIHOCTH. DHEPIHs.
Mexannyeckasi pabota. MOIIHOCTb.
[TpocThle MexaHW3MBI: pbluar, OJIOK, HAKJOHHAs IIJIOCKOCTb. [IpaBW/i0 paBHOBeCHs
pbiuara. [IpyMeHeHue TIpaBUa pPaBHOBeCHs pblyara K OJIOKY. «30/10TO€ TIPaBUJIO»
mexaHuku. KIT/] mpocThix MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TeXHUKE.
Mexannueckass sHeprus. KuHeTnueckas M TIOTeHLMa/nbHasi SHeprus. IlpeBpareHue
O/IHOTO BH/]a MeXaHWUYeCKOM SHePrUU B [pyroil. 3aKOH COXpaHeHUsI SHEPTUU B MeXaHUKe.
emoucmpayuu.

1. TIpumepsl IPOCTBIX Me€XaHU3MOB.

JlaGopamopuble paGombl U ONbIMbl.
1. Ompepenenve pabOThI CUBI TPEeHHsI TPU PABHOMEDHOM [BIDKEHHM Tejla TIO
TOPU30HTabHOW TTIOBEPXHOCTH.
2. WccnepoBaHue yc/ioBUY paBHOBECHS pblyara. 3.
N3mepenue KII/l HakKJIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHa COXpPaHEHUsI MeXaHUUeCKOU SHepruu.



INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOTI'PAMMBI 110 ®M3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenrve ¢U3MKM HAa ypOBHe OCHOBHOro oOmiero o0Opa3oBaHMsI HarpaBjieHO Ha
JIOCTH)KeHHe JTMYHOCTHBIX, MeTarpeIMeTHbIX U TIPeZIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToOB.

B pesynbraTe u3yuyeHuss (U3MKKM Ha YPOBHE OCHOBHOTO 00ijero o0Opa3oBaHUs Y
obyuatorrierocst OyayT chopMUPOBaHbI C/IeAYIOIIHe TUUHOCTHBIE Pe3y/IbTaThl B YaCTH:

1) naTpuoTHUYECKOT0 BOCIIMTAHUS:

- TIPOsIBJIEHHE WHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM

(bu3ryecKoi HayKu;

- LIEBHHOCTHOE OTHOIIIEHHE K JJOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rPaXAAHCKOr0 U AyX0BHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY»KIeHUH OOIIeCTBEHHO 3HAaUMMbIX M 3THUECKUX
npo6sieM, CBSI3aHHBIX C MPAKTHUECKUM IMPUMeHeHHeM JI0CTKeHUH (HDH3NKWY;

- 0CO3HaHMeE Ba)KHOCTH MOPA/IbHO-3THUECKUX TIPUHIUTIOB B [IeITe/TbHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

- BOCIIPUATHE 3CTETUYECKMX KaueCTB (M3UUECKOH HAayKU: eé rapMOHMUYHOIO

MOCTPOEHUSsI, CTPOrOCTH, TOUHOCTH, JTAKOHUUHOCTH;

4) eHHOCTH HAy4YHOI'0 IM03HAHMA:

- 0CO3HaHWe 1IeHHOCTH (hHU3MUYeCKOW HayKW KaK MOIIHOTO WHCTPYMEHTA IMO3HAaHUS

MUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BAKHEHILIEH COCTABJISIONIEH KY/IbTYPHI;

- pa3BUTHe Hay4HOU JII0003HATEIbHOCTH, MHTEPeca K UCC/IeI0BaTe/IbCKOH /1esITe/TbHOCTH;

5) popMHupoBaHUsA KY/JIbTYPHhI 3/[0POBbSA M 3MOLIMOHA/IHHOI0 0/1aroNo/Tyus:

- OCO3HaHWe  IleHHOCTM  Oe3omacHoro  obpa3a  JKM3HM B COBPEMEHHOM
TeXHOJIOTUYeCKOM MHpe, Ba)XKHOCTHM TIpaBUI 0e30TacHOTO TIOBeJeHWss Ha TPaHCIIOPTe,
Ha Jloporax, C 3JIeKTPUYeCKUM U TeTIOBbIM 000py/J0BaHUEM B IOMAIIIHUX YCJIOBUSIX;

- chOpMUPOBAaHHOCTh HaBBIKA pediieKCUH, TIPU3HaHKEe CBOEro TpaBa Ha OIIMOKY U
TaKOT'0 >Ke MpaBa y J[pyroro 4eyioBeKa;

6) TPyAOBOr0 BOCIIUTAHMA:

- aKTMBHOe yyacTHe B pellleHHWM TpaKTUUecKuX 3ajau (B paMKax CeMbd, 0Opa3oBaTe/bHOU
OpraHu3alyy, ropojia, Kpas) TeXHOJIOTHUYeCKOH | COI[Ma/JIbHOW HarpaBJeHHOCTH,
TpeOYIOIUX B TOM UKC/Ie U GU3NUeCKUX 3HAHUM;

- UHTepeC K MPaKTUYeCKOMY M3yueHHI0 Npodeccuil, CBsA3aHHBIX C (DU3UKOM;

7) 3K0JIOrHYeCKOro BOCIIMTAHHUS:

- OpUeHTalUs Ha TpUMeHeHHe GU3WUECKUX 3HAHUW /I pelleHust 3aziau B 00sacTH
OKDY>Kaloll[el Cpefibl, TUIAaHUPOBAHHWS TIOCTYIIKOB U OLIEHKM WX BO3MOXKHBIX I1OC/I€CTBUM
ISl OKpY>Karolllel cpejibl;

- 0CO3HaHHe r100a/bHOr0 XapaKTepa 9K0JIOrHUYeCKUX rMpobsieM U MyTel Ux pelleHus;

8) aganTanuM K U3MeHAIUMCS YCTIOBUAM COLMATBHOM M PUPOJHOM CpeAbl:

- TOTpPeOHOCTh BO B3aWMOJIEMCTBUM TIPDU BBITIOJTHEHUA WCCIeJOBAaHUA U TIPOEKTOB
(bu3MUyeCcKol HarpaBIeHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

- TTOBBILIIEHHE YPOBHS CBO€H KOMITETEHTHOCTH Uepe3 MTPaKTUUYECKYIO JesITe/IbHOCTh;

- motpe6HOCT, B (POPMHMPOBAHMK HOBBIX 3HAHWM, B TOM uucie (POPMYIMPOBATH WUJEH,
MOHSTHS, TUTIOTe3bI 0 GU3NUECKUX 00bEKTaxX U SIBJIEHUSIX;

- 0co3HaHue /1e(hUIUTOB COOCTBEHHBIX 3HAaHUM U KOMIIETEHTHOCTel B 00/1acTH (PU3UKY;



- TUVIaHUPOBAHKEe CBOET0 Pa3BUTHS B TIPUOOPeTeHUH HOBBIX (hHM3UUECKUX 3HAHUH;

- CTpeMJIeHHE aHa/IM3UPOBAaTh U BBISIB/ISTH B3aUMOCBSI3H TIPUPO/IbI, 00II[eCTBa ¥ SKOHOMHKH, B
TOM UMCJIe C UCI0JIb30BaHueM (hHU3MUeCKHX 3HaHUM;

- OIleHKa CBOUX JEWCTBUH C Y4YETOM B/IMSIHUS Ha OKPYJKAlOIIYI0 CpPeJy, BO3MOXKHBIX
r7100a/IbHBIX TTOC/IeJCTBUI.

METAIIPEJMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe OCBOEHUS TIporpaMMbl TIO0 (U3MKe Ha ypOBHE OCHOBHOTO OOII€ero
obpa3oBaHus y obyuarorerocs oyayT c(hOpPMHUPOBAHBI MeTanpeMeTHbIe
pe3yabTaThl, BK/IIOUAIOIIMe  TI03HaBaTe/lbHble  YHUBEpCalbHble  yueOHbIe  ZIeHCTBUS,
KOMMYHMKATHBHbIE yHUBEpCa/lbHble yueOHble [eHCTBUs, PpEery/lsTUBHbIE YHHBEpCAbHbIE
yueOHbIe 1eHCTBYS.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE YUeOHbIe JeliCTBHSA

ba3oBble joruueckue AerCTBUS:
BBISIB/IATH M XapaKTePU30BaTh CyIlleCTBeHHbIe TIPU3HAKU 00BeKTOB (sIBJIeHU);
yCTaHaB/IMBATh CYITIeCTBEHHBIN MPU3HAK K/lacCU(PUKALUM, OCHOBAHUS it 00001IeHus
Y CpaBHEHUS;
BBISIB/IATH 3aKOHOMEPHOCTH M MPOTHBOPEUMsI B paCCMaTPHUBaeMbIX (aKTax, JaHHBIX U
HabJTIOIeHUSIX, OTHOCSIIMXCS K (PU3NUEeCKUM SIBJIEHUSIM;

BBLISIB/ISAITh TIPUUMHHO-CJ/IeZICTBEHHBbIE CBSI3U TIPU U3YUeHHUH (U3NUeCKUX SIBIeHUNA U
MPOIIeCCOB,  /leflaTb  BBIBOJbI C  HCIO/Jb30BAaHWEM  [JIeIVKTUBHBIX W WHJYKTUBHBIX
YMO3aK/TFOUeHUH, BbIJBUTATh TUTIOTE3bI O B3aUMOCBSI35X (DM3UUEeCKUX BEJTUUWH;

CaMoCTOSATeIbHO BbIOWpaTh criocob6 pelleHuss yueOHOUW Gu3WUeCcKoOl 3ajauu
(cpaBHeHHEe HECKOJBPKUX BAapUAHTOB peIleHusi, BbIOOp Hanbojiee MOAXOJSAIIET0 C YYETOM
CaMOCTOSITEe/TbHO BbI/[€/IEHHBIX KPUTEPHEB).

Ba3oBble ucciefoBare/ibCKe JeiCTBUA:

HCI10/Ib30BATh BOMPOCHI KAK I/ICCJ'Ie,E[OBaTeIILCKI/If/’I WHCTPYMEHT IMO3HAHNA,
npPoBOAUTbL MO CaMOCTOATE/IbHO COCTaBJIEHHOMY  TJIAHYOMNbIT,
HECNOXHbIN PU3NYECKNI SKCNEPUMEHT, HebonbLLIoe nccnengoBaHme

pn3n4ecKoro ABNeHUS;

OLIeHVBaTh Ha MPUMEHWMOCTb M JJOCTOBEPHOCTb MH(OPMALHIO, TIOJIyUeHHYI0 B XO7e
WCCieJOBaHus WU SKCIIePUMEHTa;
camocToaTenbHo dopmynupoBaTb 0606WeHnsa n BbIBObl no
pe3ysbTaTaM NpoBeAEHHOro HabnwgeHNs, onbiTa, UCCNeO0BaHUS;
TIPOTHO3UPOBATh BO3MOXKHOE JlaibHelIIIee pa3BUTHe (PU3NUYECKUX TPOLIECCOB, a TaKXkKe
BbI/IBUTaTh MPE/ITIOJ/IOKEHUS 00 X Pa3BUTHU B HOBBIX YC/IOBUSIX U KOHTEKCTaX.
Pa6ota c undopmarnmeii:
TIPUMEHSITh pa3/MUHble MEeTO/bl, UHCTPYMEHTbI M 3arpochl MPH TOHMCKe U oTOope
rMH(OPMaIK WK JaHHBIX C YUETOM MpeyIoKeHHOH yueOHoU (pu3ndeckoit 3a1aum;
aHa/IM3UPOBaTh, CUCTEMATU3UPOBaTh U MHTEPIPETHPOBATh WH(MOPMALIUIO Pa3/TMUHbIX
BUJIOB U (hOPM TIpe/ICTaB/IeHHS;
CaMOCTOSITe/TbHO BBIOMpAaTh OMTUMAabHYIO (GOpMYy TIpeJcTaB/ieHuss UHGOPMAaILUH
M WIUTIOCTPUPOBAaTh pelllaeMble  3aZlaud  HEC/IOKHBIMM CXeMaMH, [JuarpaMMaMu, WHOMN
rpadyKoi 1 UX KOMOUHALIUSMHU.



KoMMyHHKaTHBHBIE YHUBEPCA/IbHbIEe yueOHbIe AelCTBUS:

B XoZe oOcyxaeHuss yueOHOro MaTepuasa, pe3y/bTaTOB JabopaTOpHbIX paboT u
TIPOEKTOB 3aZlaBaTh BOIPOCHI 0 CYIIECTBY 00Cy»/IaeMOl TeMbl M BBICKa3biBaTh H/eH, Hal|e/IeHHbIe
Ha pellieHue 3a/lauM 1 TIojjiep>KaHue O1aroskenaTelbHOCTH 001LeHNs;

COTIOCTaB/ISITh CBOM CYXZAEHUS C CYXXJEHUSMH [pPYyTrUX YuyaCTHUKOB [Juajora,
oOHapy>KWBaTh pa3/vure U CXOZACTBO TO3ULUH;

BbIDa’KaTb CBOIO TOUKY 3PEHUSI B YCTHBIX U MTUCbMEHHbBIX TEKCTaXx;

nybMuHO TIpe/JiCTaB/IsITh Pe3y/IbTaThl BBITIO/THEHHOTO
(busnueckoro  orbiTa (9KCriepuMeHTa, UCC/eZiloBaHusl, TIPOEKTa);

MOHWMAaTh W MCIO/b30BATh TMPENMYIecTBa KOMaHJHOW W WHAWBHAYa/TbHOW pabOThI TIpU
pereHur KOHKPeTHOH (pr3nueckoit mpobsieMsr;

MpUHUMAaTh LleJId COBMECTHOW [leATelbHOCTH, OPraHU30BbIBaTb JE€NCTBUSI 10 eé
JNOCTKEHUIO: PpacripefiesiiTh Poiv, 00CyXJaTh TpPOLeCCHl W Pe3ysbTaThl COBMECTHOW paboThI,
0000111aTh MHEHUST HECKOJIBKUX JTFOZIEH;

BBITOJIHSITH CBOK) 4acTh pabOoThI, AOCTUTasi KauyeCTBEHHOTO pe3y/bTaTa T0 CBOEMY
HarpaBJIeHHIO U KOOPAVUHUPYS CBOM JEeWUCTBUS C APYTUMU YleHaMy KOMaH/bl;

OLleHHBaTh KayecTBO CBOEro BK/1a/laB OOIIUU TIPOAYKT 1o

KpUTEPUSIM, CAMOCTOSATeTbHO C(HOPMYIMPOBAHHBIM YYaCTHUKaMU B3aUMO/EeCTBUSI.

PEI‘yJIﬂTl/IBHbIe YHUB€pPCA/IbHbIE y'-IEGHLIe ]I[EﬁCTBI/IH

Camoopranusanus:

BBISIB/IATB MPOO/IEMBI B )KM3HEHHBIX U YUeOHBIX CUTYAIUsIX, TPeOYIOIUX [/Isl PelleH st
(hu3MUeCcKUX 3HaHUM;

OPUEHTUPOBATHCSI B Pa3/IMUHBIX TOAXOJax TPUHATUS pelleHud (MHAUBUYyaTbHOeE,
TIPUHSITHE pellleHus B IPYIIe, PUHSATUE pellleHui IPYIIon);

CaMOCTOSITE/IbBHO ~COCTaB/ISITh  aATOPUTM  pellleHusi (PU3WuecKoW 3ajJaud WIM  IlJlaHa
UCC/IeIJOBAaHUSI C  yU8TOM  UMEIOIIUXCS  pecypcoB W COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMeHTHpPOBaTh Ipe/ijlaraeMble BapUaHThI pelleHUl;

JleaTh BLIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTPO0/1b, 3MOIMOHA/IbHbIN UHTE/I/IeKT:

JlaBaThb aZleKBaTHYIO OLIEHKY CHUTYyallUU U MpeJjiaraTh MjiaH eé u3MeHeHUs;

OOBSICHSITE TIPUUMHBI  AOCTYOKEHHUS (HeJOCTIDKEHHS]) pe3yJ/IbTaTOB JesTe/IbHOCTH,
JlaBaTh OIIeHKY NIPUOOPETEHHOMY OITBITY;

BHOCUTh KODPEKTHBBI B JeSTeJIbHOCTb (B TOM UHC/e B XOJ BbITIOJHEHUs (U3UUeCcKOro
WCC/IeIOBAaHUSI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, W3MEHUBIIUXCS CUTYalUH,
YCTaHOBJ/IEHHBIX OIIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OL|eHMBAaTh COOTBETCTBUE pe3y/ibTaTa L[e/ih U YCJIOBUSIM;

CTaBUTH cebsi HA MECTO /IPYroro 4ejioBeKa B XOZe CTIOpa WX JAUCKYCCHUA Ha HayuHYIO
TeMy, MIOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HABaTh CBOE TIPaBO HA OIIMOKY MpH pellleHud (GU3NYeCKUX 3a/au WA B
yTBEP>K/IeHUSIX Ha Hay4yHble TeMbl U TaKOe Ke TpaBo ApPYyroro.

INPEAMETHBIE PE3YJ/IbTATDBI



K koHIy 0OyueHust B 7 KJlacce IrpegMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE [[O/DKHBI
OoTpakaTh CPOPMHUPOBAHHOCTh § 00YUAIOIIUXCST YMEHUIA:

WCMOJIb30BaTh TOHATHS: (U3WUecKMe U XMMHUYeCKuWe siBeHHUs, HaOmoeHue,
5KCTIepUMEHT, MOJe/lb, THUIoTe3a, eAWHULbl (U3NUYeCKUX BeJMUMH, aToM, MOJIeKYa,
arperaTHble COCTOSIHMsI BelllecTBa (TBEpJoe, JKUAKOe, ra3o00pa3Hoe), MexaHUYecKoe
JIBIDKeHne (paBHOMepHOe, HepaBHOMEpHOe,  IIPSIMOJIMHEMHOe),  TpaeKTOpWs,
paBHOJEWCTByIOIlasi  cuia,  Jedopmanus  (ympyras,  IjlacTUYeckasi),  HEBeCOMOCTb,
COOOIIArOIIUeCsT COCY/IbI;

pa3nuuath siBieHus (auddysus, TersyioBoe ABU)KEHHE UaCTHI] BeleCTBa, PABHOMepPHOe
[IBIKeHVe, HepaBHOMEpDHOe [IBW)KeHHe, WHepLUs, B3auMOJENCTBUe TeJjl, paBHOBECHE
TBEPJBIX Tel C 3aKpervIéHHOW OCbI0 BpallleHus, Tepejaya /JaB/ieHUs TBEPJBIMHU TelaMH,
JKUJKOCTSIMU Y ra3aMu, aTMoc(epHoe JaBreHue, TJIaBaHUe TeJl, NpeBpallleHrs] MeXaHuyeCcKou
SHepruu) Mo OMMCAaHUI0 UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIbITOB, /J€MOHCTPHUPYIOLIUX
JlaHHOe (pu3nueckoe siBJieHUE;

pacrio3HaBaTh IMPOSIBJIeHUe HM3Yy4YeHHbIX (M3UUeCKUX SIBJIEHWM B OKDY)KarollleM MHpe,
B TOM uuciae ¢u3Mueckrde sBAeHUs B TPUPOJe: TPUMephbl [BWKEHUS C Ppa3IMUHbIMU
CKOpPOCTSIMAU B >KMBONM M HEXWBOW TIpHUpOjie, [AeWCTBHe CUIbl TPeHUsT B TIpUpPOZie U
TeXHWKe, B/IMSTHHE aTMOC(HEpPHOTO [aB/ieHWs Ha J>KUBOW OpPraHW3M, IIaBaHWe pbIO, pplyaru
B Tejie uejiOBeKa, TP 3TOM I1€PeBOJUTb TPAKTUYeCKYIO 3aZiauy B yueOHYIO, BbIENSTb
CyllleCTBeHHbIe CBOMCTBA (TpU3HAKW) PU3NUECKUX SIBJIEHU;

OMUChIBaTb UW3yueHHble CBOWCTBA Ten U (u3UuUecKue sIBJIeHUs, UCIO/b3ys
¢usnyeckre BenMUWHBI (Macca, 0OBEM, TIIJIOTHOCTH BEI|ECTBA, BpeEMs, MyTh, CKOPOCTb,
CpeJHsisi CKOPOCTb, CWJa YIIPYroCTH, CW/Ia TsDKeCTH, BeC Tejla, CWla TpPeHUs, [aBJeHue
(TBépiOoTO  Tena, JKUAKOCTW, Trasa), BBITAJKWBAlOIIAasg CWIa, MeXaHW4yeckas paboTa,
MOIIHOCTb,  TJIeU0  CH/Ibl, MOMEHT CWibl, KO3(hQUIMEeHT ToJie3HOro  JeiCTBuUs
MeXaHU3MOB, KWHeTHWYecKasi U TIOTeHI|Ma/lbHas »HHeprusi), Mpyd OMUCAHUM TPAaBUILHO
TPAaKTOBaTh (U3NYECKUM CMBIC MCIOMb3yeMbIX BeIWUWH, UX 0003HaueHusT U eJAUHULIbI
¢bu3nuecKUX BeIMUMH, HAxOAuTb (oOpMysibl, CBSI3bIBalOlUMe JAHHYI0  (PU3UUYECKYHO
BeJIMUMHY C JPYTMMH BeIMUYMHAMH, CTPOUTh TpadMKh H3YUEHHBIX 3aBUCHMOCTeH
(br3MUeCcKUX BeUUNH;

XapakTepu30oBaTb CBOWCTBA Tes, (U3WYECKHWe SIBJIEHUSI W  TPOLIeCChl,
WCI0JIb3ysl MpaBWiIa CAOXKeHWsi cui (BAOJIb OAHOW TMpsiMOM), 3akoH ['yka, 3akoH Ilackas,
3aKOH ApxuMe/ia, TIPaBWJIO paBHOBecHsi pbiuara (0si0Ka), «30710TOe TIPaBUIO» MeXaHUKH,
3aKOH COXpaHeHUsi MeXaHUUeCKOW SHepruM, TMpu 3STOM [aBaTb CJIOBECHYIO
(hopMyMpPOBKY 3aKOHA U 3aMKChIBATh €r0 MaTeMaThUueckoe BbIpaXkeHUe;

0OBSICHATL (U3KMYecKue SIBIeHHs, TPOLIeCChl W CBOMCTBA Tejl, B TOM UHC/Ie U B
KOHTEKCTe CUTYyalii MPaKTUKOOPUEeHTUPOBAHHOIO XapakTepa: BBISB/ATb MPUUMHHO--
CJIeZICTBEHHbBIE CBSI3H, CTPOUThH O00bsICHEHHe M3 1—2 JIOTUYeCKUX IaroB C OMOpoi Ha 1-2

M3yueHHbIX CBOMCTBa ¢usnyeckux sIBIeHUM, (QU3MUECKUX 3aKOHa WU
3aKOHOMEepHOCTH;

pellatb  pacuéTHble 3a7aud B 1-2  JelCTBUS, UCIONB3Yys  3aKOHbl U
dbopmynbl, cBsisbiBarolue — ¢uU3WUeCKWe ~ Be/JMUYMHbI: HAa OCHOBe  aHaiu3a  yC/IOBUS
3a/lauy 3aMuchiBaTh KpaTKoe YCJ/IOBHe, TMOJCTaB/sATh (U3WYecKde BeJUUMHBI B (OPMYJbI U
MPOBO/IUTh PACUETHI, HAXOJUTh CIPaBOUHbIE [aHHbIE, HeOOXOJUMbIe AJISi pelleHHs 3a/ad,
OLIeHMBaTh PeaTMCTUYHOCTh MOYYeHHOM (PU3NUeCKOi BeJTMUMHbI;



pacrio3HaBaTh TMpoO0JieMbl, KOTOPble MOXKHO peLIUTh TPU TIOMOIIU (U3NYEeCKUX
MEeTOJ0B, B  OMNWCAHUM  MCCAEe/JOBaHUs  BbIENSATb  [pOBepsieMoe  TpeArosioKeHre
(rumote3y), pa3iMuaTh W WHTEPIIPETUPOBATh TIOJYUYeHHBbINM pe3y/abTaT, HAXOJUTb OIIUOKU
B XO/le OTIbITa, [ieJ1aTh BBIBO/IbI 110 €ro pe3y/bTaTam;

MPOBOJWTL OTBITHI 10 HaOMOAeHuI0 (U3NYeCKUX SIBIEHUNA WM  (U3NUeCKUX
CBOMCTB Tesi:  (OpMyJ/IMpOBaTL TpOBepsieMble TPEeATON0XKeH s, COOMpaTh YCTAaHOBKY W3
TIpe/lJIo)KeHHOr0 000PyA0BaHus, 3aMUChIBaTh X0/ OIbITa U (POPMY/IMPOBAThH BHIBOJbI;

BBITIO/THSTH TIPSIMble M3MEPEHHs] PACCTOSHUS, BPeMeHH, MacChl Tena, 00béMa, CU/IBI U
TemriepaTypbl C WCIOJb30BaHWEM aHaJOTOBBIX W IMQPPOBBIX MPUOOPOB, 3arMChIBATh
TI0Ka3aHusl PUOOPOB C YUETOM 3a[jaHHOM abCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOIUThL HMCCe0BaHUE 3aBUCUMOCTH OJHOM (PU3MUeCKOW BeIMUYMHBbI OT APYrou
C WUCIIO/Ib30BaHKEM TIPSIMbIX M3MepeHHH (3aBUCHMOCTU TYTH PaBHOMEPHO JABWXKYILLETrOCs Tesia
OT BpeMeHM /IBWKEHUs Tejla, CUIbl TPEHUs CKOJIbKeHHUs OT Beca Teja, KauecTBa 00paboOTKu
TOBEPXHOCTe Tel U He3aBUCMMOCTHA CWIbl TpPeHUs OT TUIOIIaJu COTIPUKOCHOBEHUS
Ted, CWIbI YOPYTOCTH OT VIJIMHEHWs TIPY>KUHBI, BBITAJKUBAIOIIeHd CWIbI OT 00BEMa
MOTPYKEHHOM uYaCcTM Tela M OT IUIOTHOCTM  JKUAKOCTH, €€ He3aBUCMMOCTH OT
TJIOTHOCTH Tejla, OT T/AyOWHBI, Ha KOTOPYIO TIOTPY>KEHO TeJo, YCJIOBUM TIJIaBaHUs Tel,
yCJIOBUM paBHOBecHsi pblyara M OJI0KOB), y4acTBOBaTb B IUIAHUPOBAaHUU  yueOHOTO
WCC/IeZIOBaHUSl, COOMpaTh YCTAaHOBKY W  BBITIOJHSTH U3MEPeHUsl, CJIeAysl TIPeJI0KeHHOMY
n1aHy, (UKCUpOBAThb pe3yJbTaThl IMOTyUeHHOM 3aBUCUMOCTH (HU3WUYeCKUX BeUYUMH B BHU7E
TIPe/IOKEHHBIX Tab/uI] ¥ TpadUKOB, [le/1IaTh BBIBOABI 10 Pe3y/ibTaTaM UCC/Ie0BaHuUS;

MPOBOJUTh KOCBEHHble HW3MepeHHs (U3NYecKuX BeIUuuH (MJIOTHOCTh BelecTBa
KUJKOCTM W TBEPJOro Tela, CWia TpPeHUs  CKOJIb)KeHWs, /[laBjieHue  BO3/yXa,
BbITa/IKUBAOLL[ast cuia, [JeuCTByIOIlas Ha TOTPYy)KEHHOe B JKUAKOCTb TeJo,
KO3(PPUIMeHT T0J/Ie3HOTO [AEeMCTBUSI TPOCTBIX MEeXaHU3MOB), CjaeAys TpeJsi0’KeHHOU
WHCTPYKIMH: TIPY BBITIOJTHEHUU W3MepeHW coOupaTh 3KCIIePUMEHTalbHYH YCTAaHOBKY U
BLIUKC/ISITh 3HaUeHNe NCKOMOM Be/TMUKHBI;

cobsro1aTh MpaBW/a TeXHWUKW Oe3omacHOCTH T1ipu  paboTe ¢ abopaToOpHBIM
obopyioBaHNEM;

yKa3blBaThb TPUHLWIBI JeMCTBUS TPUOOPOB W TEXHWUYECKHUX YCTPONCTB: BeCHI,
TepMOMEeTp, [JUHAMOMETD, COOOIIarolecss COCyZAbl, OapomeTp, pblyar, TOJBIKHBIM U
HeTIOJBVKHBIN OJI0K, HAaK/IOHHAs TIIIOCKOCTD;

XapaKTepr30BaTh TIPUHLIUTIBI JlencTBus M3y4YeHHbIX nipubopoB u
TeXHUYeCKUX YCTPOMCTB C OINOpPOM Ha UX OMuUcaHus (B TOM UHMC/e: TOALIUITHUKH,
YCTPOMCTBO BOJOMPOBOJa, THAPaB/JIAUECKUM Mpecc, MaHOMETpP, BBICOTOMEp, IOPLIHEBOU
HAcoC, apeoMeTp), MCITOJb3ysl 3HAaHUS O CBOWCTBAX (DU3MUECKUX sIBJIEHUA M HeoOX0oAuMble
¢bu3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

TIPUBO/IUTh TIpUMepbI (HaxoUTh WH(pOpMaIHIo 0 ripuMepax)
MPaKTUYECKOT'0 HCIOJb30BaHUsT  (U3MUeCKWX 3HaHUW B  TIOBCEJHEBHOM JKWU3HU ISt
obecrieuennst Oe3oracHoctd Tipu  obpamjeHMM ¢ mpubopaMM W TeXHUUYECKUMH
yCTpPOMCTBaMH, COXpaHeHUsI 3[0POBbsi U cobsopeHust HOPM

9KOJIOTMYEeCKOT0 TIOBe/IeHHsI B OKpY>Karolllel cpejie;

OCYIIeCTBISATb OTOOP HCTOYHMKOB HWHGopManuu B VIHTepHeTe B COOTBETCTBUM C

3a/JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLMXCSl 3HAaHWM U MyTéM CpaBHEHUs



Pa3/IMYHBIX UCTOUHUKOB BbIZIENISITh MH(POPMALIMIO, KOTOpasi SBJSIETCS POTUBOPEUNBOM WIIK MOXKET OBITh
HeJJ0CTOBEpPHOM;

WCTOJTb30BaTh TP BBLITIOJIHEHUM  y4eOHBIX  3a/laHUH  HAay4YHO-TIOMYJ/ISIPHYHO — JIUTEPATypy
(u3rueckoro cojiep)kaHusi, CIpaBOUHble MaTrepuasbl, pecypcbl ceTu VHTepHeT, BlaZieTb NpUéMaMu
KOHCIIEeKTUPOBAHUS TeKCTa, TpeoOpa3oBaHus WHGOpPMAIMK W3 OJHOM 3HAaKOBOW CHUCTEMBI B AIPYTYIO;

co3faBaTb COBCTBEHHbIE KpaTKMe NMUCbMEHHble U YCTHble coobuleHns Ha ocHoBe 2-3
NCTOYHMKOB MHGOPMaLUM PU3NYECKOro coaepXaHusa, B TOM 4yucne nybanyHo genatb
KpaTkue cooblieHns o pesynbTaTax MPOEKTOB UM y4ebHbIX nccaenoBaHU, Mpu 3TOM

FPAaMOTHO  MCMNOJIb30BaTb N3yYeHHbIN MOHATUNHbIN annapat Kypca pun3snku,
COMPOBOXAAaTb BbICTYMJIEHNE Npe3eHTauunen;

TIPU BBITIOJTHEHUN yUeOHBIX TTPOEKTOB M MCC/IeJOBAaHUHN pacripe/iesisiTh 00513aHHOCTH B TPYIITE B
COOTBETCTBHH C TIOCTAB/IEHHBIMU 3a/lauaMHu, C/Ie[JUTh 3a BbIIOJTHEHUEM I/1aHa JelCTBUM, aZJleKBaTHO
OLIeHHMBaTh COOCTBEHHBIM BK/aJ, B [eSTeNbHOCTh T'PYMIbI, BHICTPaUBaTh KOMMYHUKATHBHOE
B3aKMMO/Ie[iCTBHe, YUNThIBasi MHEHUE OKPY KatOIIKX.



TEMATUYECKOE IVNTAHUPOBAHUE

KoinyecTrBo uacoB JJ/IeKTPOHHbIE
Ne HaumeHoBaHMe pa3/jie/ioB U TeM (uudpossbie)
n/n NMporpaMmsbI Bcero Konrponpubre | Ipakruueckue oOpa3oBaTe/IbHBIE
paboThI padoThI pecypaor
Pazpen 1. @usuka u eé poasb B I03HAHUM OKPY)KaIOLero Mupa
Bu6muoreka 110K
11 Pusika - Hayka 0 MpHpOAe 2 https://m.edsoo.ru/7f416194
Bubmuoreka IIOK
1.2 (PH3MICKHE Be/ITHHHbI 2 1 https://m.edsoo.ru/7f416194
- Bubmuoreka I11OK
1.3 EcTecTBeHHOHay4HBIM MeTO/, TO3HAHUS 2 1 https-//m.edsoo.ru/7f416194
Wroronio pasgeny 6
Pmp‘en 2 ]Tepnmmua JbHbIC CBEACHUA 0 CTPOCHUH BeEIleCTBA
2.1 CTpoeHue BeljecTBa 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f416194
77 IRM>KeHe U B3aUMO/IeHiCTRUAe YaCTul] 5 1 bubnuoreka ITOK
Bell|eCTBa https://m.edsoo.ru/7f416194
2.3 ArperarHble COCTOSIHUSA BellleCTBa 2 bubarorexa LOK
https://m.edsoo.ru/7f416194
Wtoro no paszeny 5

Pasgen 3. /IBlkeHue ¥ B3aMMO/eCTBHE TeJl

3.1

w

bubnuoreka IIOK

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

IINTAHUPOBAHUE

Ne
n/m

Tema ypoka

KosmmuecTBO yacoB

Bcero

KoHTpO/1bHBIE
padoThI

IIpakTHUeckue
padoThI

Jara
HU3yUYeHus

J1eKTpoHHbIe HH(poBbIe
o0pa3oBarTe/ibHbIE

pecypchbl

PU3UKa — HayKa O IIpHpOJe.
SABnenust IpUpoabI

du3nueckure sIBJIeHUSA

OU3NUECKIe BETMUNHBI U UX
r3MepeHue

Ypok-rccienoBanue "VI3sMepeHue
TeMIlepaTypbl IIPU MOMOLIU
JKALKOCTHOI'O TepMOMeTpa 1
JlaTyuKa TeMIieparypbl"

[T

MeToABl HayYHOTO [TO3HaHWA.
OrnurcaHue pU3NUeCKUX SIBJIEHUM C
TOMOIILIbIO MO/Ie/ien

bubnmoreka LJOK
https://m.edsoo.ru/ff09f72a

Ypok-uccinenosanue "TIpoBepka
TUIIOTe3bl: JalbHOCTh M0JIETa
1IapUKa, MyIieHHOro
rOPU30HTA/IbHO, TeM Oosiblile, yeM
Gosblie BBICOTA TTyCKa"

~— N
UTPpOCHUE BEILECTBd. UIIbITHI,
JlIOKa3bIBaOIie JUCKPETHOe
CTpOEeHMeE BelllecTBa

bubmoreka LJOK
https://m.edsoo.ru/ff09fe0a

HBrokeHne yacTHUL] BelecTsa

buo/moreka LHOK




Ypok-uccnenoBanue «ONbIThI 110

9 Ha0JTI0/IeHHIO TETIJIOBOTO 1
pacilivipeHuUsl ra30B» 1

10 ArperarHbie COCTOSIHUS BellleCTBa )
Ocob6eHHOCTH arperaTHbIX
cocTosiHUH Bozibl. O600IIIeHHE TT0

1 paszieny «[lepBoHauanbHbIE 1
CBeJIeHUs O CTPOEHUU BellecTBa»
MexaHUuecKoe JABUKEeHUeE.,

12 PaBHOMepHOe ¥ HepaBHOMEPHOe
JIBIDKEHHE )

1

13 Ckopoctb. EquHULIBI CKOPOCTH

14 Pacuer nyTu u BpemeHu 1
JIBYDKEHUSI

15 Nuepuus. Macca — mepa
WHEPTHOCTH TeN T

16 [InoTHOCTH BeljecTtBa. Pacuer
Macchl ¥ 00beMa TeJia o ero 1
TJTIOTHOCTH

17 JlabopaTopHast pabota )
«OrpefienieHre MIOTHOCTH
TBEP/0TO Teaa»

18 Pemenue 3a7jau 1o Teme

19 “TInoTHOCTH BemecTea” " I

CHima KaK XapakTepruCcTHKa
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bubnuoreka IIOK
https://m.edsoo.ru/ff0a05c6

bubmiorteka LJOK
https://m.edsoo.ru/ff0a079c

bubnuoreka IIOK
https://m.edsoo.ru/ff0a0ae4

bubmoreka IIOK
https://m.edsoo.ru/ff0a0c10

bubnmoreka LJOK
https://m.edsoo.ru/ff0a0fee

bubmoreka [IOK
https://m.edsoo.ru/ff0al23c




B3auMo/ercTBus Tes. Cua
ynpyrocty. 3akoH ['yka

JIaboparopHast pabota «/3yueHue
3aBUCMMOCTH PaCTSDKEHHUsT

20
(mecdopMarium) Mpy>XMHbI OT 1
TIPUIO’KEHHOW CUJIBI»

21 [[IBnenue TsroTenusi. Cuna
TSDKECTH 1
CBsi3b MEXAY CUJIOHN TSDKECTH U bubmmoreka IIOK

22 Maccol Tesa. Bec Tena. Pelttenue https://m.edsoo.ru/ff0a1778
3aziau 110 Teme "Cua TsoKecTH" 1
Cuiia TsKeCTH Ha Jpyrux IvlaHeTax. bubmoTeka LIOK

23 ®du3nuecKre XapaKTepPUCTUKU https://m.edsoo.ru/ff0a1502
TJIaHeT

1

24 M3mepenue cui. JluHamMoMeTp Bubmioreka OK

https://m.edsoo.ru/ff0al8cc

25 Bec Tesia. HeBecoMocThb Bubmoreka LIOK

1 https://m.edsoo.ru/ff0al1778
CroxxeHue JByX CUJI,

26 HampaB/IeHHbIX TI0 O/THOU TIPSIMOA. Bubmoreka LIOK
PaBHOieliCTBYOIIIas CUJT 1 https://m.edsoo.ru/ff0ala70

27 Pemmenwne 3azau 1o teme
"PaBHOZeMCTBYIOWasA cUm" .

)8 Cuna TpeHus v eé Buzibl. TpeHue B ) Bu6moreka LIOK
TPUPOAE 1 TEXHIKE https://m.edsoo.ru/ff0alb9c
JIabopaTopHast pabota «/3yueHue

29 3aBMCUMOCTH CHJIbI TPEHUs] 1 Bubmoreka HOK
CKOJIbYKEeHUS OT CUJIbI AaBHEHI/IH u httDS://m.edSOO.ru/ff0a1CC8

1




XapakTepa CONpHKAaCaoLXCs
TIOBEPXHOCTeM»

30

PerieHue 3a/1au Ha oripeiesieHre
PaBHO/IeNCTBYIOILIEN CUJTbI

31

Pemrenue 3az1au 110 Temam: «Bec
Tena», «['paduueckoe n3obpakeHue
cun», «Cunel»,
«PaBHOJelCTBYOLLast CUJT»

32

KontponbHas pabora 1o temam:
«MexaHHUUecKoe IBIKEHHUE»,
«Macca, 1I0THOCTb», «Bec Tena»,
«['padmnueckoe n3obpakeHHe CUII»,
«Cunbi»

33

Hasnenune. CriocoObl yMeHbIIIeHUS
Y yBeJIMYeHUs [jaB/leHus

34

[aBneHue rasa. 3aBUCUMOCTb
JlaBJieHusi ra3a oT 06béMa,
TeMIlepaTyphl

35

Ilepenaya faB/ieHUA TBEPAbIMU
TeJIaMU, )XUJKOCTSIMHU U ra3aMu.
3akoH [lackans

36

ﬂaBJ'IEHI/Ie B ’KMJKOCTH U I'a3e,
BBI3BdHHOE I,E[(?I‘/’ICTBI/IEM CHJIbI
TSKeCTUu

37

Pemrenme 3aziau 1o Teme «/IaBiieHne
B )KHUJIKOCTU U Ta3e. 3aKOH
ITackansa»

AT

38
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rnoreka [JOK
https://m.edsoo.ru/ff0a20a6

bubnmoreka LJOK
https://m.edsoo.ru/ff0a2376

bubmiorteka LJOK
https://m.edsoo.ru/ff0a25b0

bubmoreka IIOK
https://m.edsoo.ru/ff0a2718

bubmoreka LIOK
https://m.edsoo.ru/ff0a2826

bubmoteka LIOK



=

39

'uapaBivuecKuii mpecc

40

Manowmertpel. [TopiiHeBoit
JKUJIKOCTHBIN HAacoC

41

ATmocdepa 3eMsi U IPUUMHBI eé
CyLL|eCTBOBaHUs

42

Bec Bo3nyxa. ATMocdepHoe
JlaB/ieHUe

43

W3mepeHue atMocdepHOro
naBmnenusi. OnbiT Toppuuesnm

44

3aBHCUMOCTb aTMOC(EpPHOTr0
[IaBJIeHUsI OT BBICOTHI HaJl yPOBHEM
Mopst

45

BbapomeTp-aHepou/. ATMocdepHoe
JlaBJIeHHe Ha Pa3/IMYHbIX BBICOTAX

46

Perenue 3azgau o teme "
ATtmocdepHoe faBieHue"

47

[eiicTBUe )XUAKOCTU U rasa Ha
TIOTPY’KeHHOe B HUX TeJIO.
ApxumejoBa cuia

48

JlabopatopHas pabora
«OripeiesieHre BbITaJIKUBAOLLeH
CHUJbI, IEMCTBYIOLeN Ha Teso,
MOrPY>KeHHOE B KUAKOCTb»

=

49

JlabopatopHasi paboTa 1o Teme
«MccnemoBaHue 3aBUCUMOCTH Beca
TeJsa B BOJie OT 00béMa

[N
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bubmoreka IIOK
https://m.edsoo.ru/ff0a2b5a

bubmoteka LJOK
https://m.edsoo.ru/ff0a2b5a

bubmoreka LIOK
https://m.edsoo.ru/ff0a2da8

bubmoteka LIOK
https://m.edsoo.ru/ff0a2fc4

bubmiorteka LJOK
https://m.edsoo.ru/ff0a2fc4

bubmioreka LJOK
https://m.edsoo.ru/ff0a3276

bubmioreka LJOK
https://m.edsoo.ru/ff0a33fc

bubmoreka LJOK
https://m.edsoo.ru/ff0a3514




MOTPY>KeHHOM B )KUIKOCTb UaCTU
Tesa»

50

ITnaBanue Ten

bubnuoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHast pabora
"KoHcTpyrpoBaHue apeoMeTpa WA
KOHCTPYHPOBaHUe JIOJKU U
orpefesieHue eé
rPy30TI0AbEMHOCTH"

52

Peluienue 3azau no remam:
«ITmaBanue cygos.
Bo3nyxonnaBanue», «[laBneHuve
TBEP/bIX TeJ, )KUJKOCTEeN U ra3oB»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

KonTtposibHas paboTa 110 Teme
«/laBneHue TBepABIX TeJ,
JKUIKOCTeH U ra30B»

54

MexaHuueckasi paboTa

bubmoreka IIOK
https://m.edsoo.ru/ff0a3f82

55

MoujHocTb. EAUMHULIBI MOLLIHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccienosanue "Pacuét
MOIITHOCTH, pa3BHBaeMOU Mpu
MoAbEMeE 110 JIeCTHHULIe"

=

57

ITpocTbie MexaHW3MbI. Pbiuar.
PaBHOBecue cuj1 Ha peluare

58

Pbluary B TeXHUKE, OBbITY U
nipupozie. JlabopaTopHasi pabota
«HMccnenoBanue yCcioBUn

bubmoreka LIOK
https://m.edsoo.ru/ff0a478e

—

0.5




paBHOBECHS pblyara»

59

Pemienue 3a7au 1o Teme «Y CJI0BUS
paBHOBECHUS pbluara»

bubnmoreka IIOK
https://m.edsoo.ru/ff0a48a6

60

KosdduriiyeHT mosie3Horo JeicTBust
MexaHu3Ma. JTabopaTopHasi paboTta
«M3mepenue KII/l HaknoHHOM
TJIOCKOCTH»

0.5

61

Perrenue 3azau 1o teme "Pabora,
MoIHocTs, KITA"

bubmoreka LJOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas SHeprusi.
KvHeTnueckast ¥ noTeHLManbHast
SHeprus

bubnuoreka IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUs] MeXaHUYeCKou
SHeprumn

bubmoreka LJOK
https://m.edsoo.ru/ff0a4360

64

Y POK-3KCIieprMeHT 110 TeMe

" JKCrepuMeHTa/lbHOe Orpe/ie/ieHue
WM3MEeHEeHUs] KWHeTUUeCKOU U
MOTEeHLUa/IbHOM SHepPrUU Mpu
CKaTbIBAHUM TeJia M0 HAaKJIOHHOM
TJIOCKOCTH"

65

KonTposibHas paboTa 110 Teme
«PaboTa 1 MOLTHOCTh. DHEPTHs»

66

Pe3sepBHbIit ypok. PaboTa c
TeKCTaMU 110 Teme "'MexaHnueckoe
JBUXKeHHe"

bubmoreka LJOK
https://m.edsoo.ru/ff0adee6

67

Pe3epBHbIii ypok. Pabora c
TeKCTaMH 110 TeMe " [laBieHue
TBEP/bIX TeJ, >XUIKOCTeN U ra3op"

-

bubmoreka LJOK
https://m.edsoo.ru/ff0a4ffe




Pe3sepBHblii ypok. Pabora c

68 TeKkcTamu 1o TeMe "Pabora.

MoHoCTb. JHeprus'"

OBLIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

12




YYEBHO-METO/NYECKOE OBECIIEUEHUE OBPA3OBATE/ILHOI'O
MIPOIIECCA
OBSI3ATEJ/IbHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

Yuebnuk: U.M.IlepoitikuH, A.M.VMBaHoB 2023 ron

METOANYECKUWE MATEPUAJIbBI AJIS1 YAUTEJIA

1. Jykaumk B.W. cOopHUK 3azau 1o ¢u3svKe st 7-9 KaccoB 061jeo6pa3oBaTe/ibHbIX
yupexzenuri / B.W. Jlykamuk, E.B. ViBanoBa. - M.: IIpocseijenue, 2010.

2. Mapos, A. E. ®u3uka. 7 Ki1.: puaaktuueckve mareprassl / A. E. Mapon, E. A. Mapos.- M.:
HOpoda. 2010. 3. MapoH, A. E. ®usuka. 7 K/1.: TPEHUPOBOUHbIe 3a/laHusl; 3a/laHusI /151
caMoKOHTpoJist; CamMocTosiTe/IbHbIE paboThI U Ip. YuebHO-MeToAUUecKOe mocobue / A. E.

Mapos, E. A. MapoH. - M.: [Ipoda. 2010.

DU PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CET UHTEPHET
http: //elkin52.narod.ru/ http: //class -fizika.ru/ https://resh.edu.ru/ http: //www .fizika.ru/
http://physics03.narod.ru/

https://learningapps.org/index.php?overview s= category=0 tool=

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku

https://videouroki.net/blog/fizika/2-free_video/4/

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki
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MYHHIHNIAJAbLHOI0 OKpyra
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ITOSACHUTEJIbHASA 3AITNCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO o00iiero ob6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TIOJIOXKeHWW W TpeOOBaHWM K pe3ysibTaTaM OCBOEHUS Ha
6a30BOM ypOBHE OCHOBHOM 00pa3oBaTe/bHOW TIPOTPaMMbI, Ipe/ICTaBJIeHHBIX B
@dI'OC 00OQ, a Takxe c yuéTom ¢eziepanbHOM paboueit MporpaMMbl BOCTIUTAHUS U
Kontjenimu riperniofjaBanusi yuebHoro npegmeTa « Pusrka».

CopepkaHve mnporpaMMbl IO (U3MKe HarmpaBieHO Ha (OpPMHpPOBaHUE
eCTeCTBeHHOHaYYHOM T'DaMOTHOCTH OOYYarol[UXCsi U OpraHU3alvi0 W3yUeHus
¢u3MKM Ha [leATeJIbHOCTHOW OCHOBe. B mporpamme 1o (u3MKe YUYUTHIBAIOTCS
BO3MOJKHOCTH YyueOHOro mpeaMera B peanusaiu TpeboBanmit ®@I'OC 00O k
TUIaHUPYEeMbIM JIMYHOCTHBIM M MeTarpeJIMeTHbIM pe3yJibTaraM 00yueHus, a TakkKe
ME>XKTIpe]MeTHbIe CBSI3M eCTeCTBeHHOHAyUYHbIX yueOHBIX TpeJMeTOB Ha YPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (M3MKe yCTaHABAMBaEeT paciipesiesieHre yueOHOro MaTepuasia
o rojilaMm oOyueHusi (MO Kjaaccam), MpejyiaraeT MpUMepHY0 M0C/e/l0BaTe/IbHOCTh
M3yueHus: TeM, OCHOBaHHYIO Ha JIOTMKe DPa3BUTUsI MPEJMETHOTO COlep)KaHUs U
yuéTe BO3PACTHBIX 0COOEHHOCTel 00yUaroIUXCsl.

[TporpamMmMa 10 (u3uKe pa3paboTaHa C 1[e/IbI0 OKa3aHWs MeTOAUuYecKou
TIOMOIL[Y YUUTETI0 B CO3ZIaHMU paboyeli IpOrpaMMBI 110 yueOHOMY TIpeIMeTy.

du3MKa SBISIeTCS CUCTEMOOOPA3YIOIIUM [I/Isl eCTeCTBeHHOHAYUHbBIX YueOHBIX
NpeJIMeTOB, TIOCKOJbKY (U3MUecKrde 3aKOHbI JiekaT B OCHOBe TIPOLIeCCOB U
SBJIEHUM, HW3yuaeMbIX XuUMHUeH, Ouosiorvel, acTpoHOMuUed U (pU3NUECKOM
reorpadueii, BHOCUT BKJIaZi B €CTeCTBEHHOHAyuHYI0 KapTUHY  MHDa,
Npe/ioCTaB/isieT HaubOosee sicHble 00pa3iibl TPUMEHEHWs] HayuyHOro MeToja
TO3HaHUS, TO eCTh Cr1ocoba oJiyueHusi JOCTOBePHBIX 3HAHWI O MUpe.

OpHa U3 T/IaBHBIX 3a7lau (r3nueckoro obpa3oBaHusi B CTPYKType 0OIIero
oOpa3oBaHusi COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAyUHOW TI'DaMOTHOCTU U
MHTepeca K HayKe y 00y4JaroIuxcsi.

W3yuenne @u3uku Ha 0a30BOM ypOBHe TIpejriojiaraeT OBjajieHUe
C/IeyIOIMMHA  KOMITeTeHTHOCTSIMH, XapaKTepPU3YHOIIUMU eCTeCTBeHHOHAyUHYHO
IPaMOTHOCTb:

HAY4YHO OOBSICHSITh SIBJIEHUS;

OLIeHUBATb U TIOHUMAaTb 0COOEHHOCTH HAYUHOTO HCC/Ie[I0BaHuS;
WHTEpIIpeTUpPOBaTh [aHHble U WCII0/Ib30BaTh HAayuHble [OKa3aTenbCTBa /ISt
TIOTyYeHUsI BEIBOJIOB.

Llemn wu3yueHusi (GU3MKA Ha YPOBHE OCHOBHOTO 00Ijero o0pa3oBaHUs
orpesiesieHbl B KOHIeNIMM TiperiofiaBaHust yueOHOro rmpeaMera «®Pusnka» B
oOpa3oBaTesibHBIX OpraHu3zainusix Poccuiickoii ®efepaiyiv, peanu3yrOLUX
OCHOBHbIe  0011je0Opa3oBaTe/ibHble TMPOTPaMMbl, yTBEP)KAEHHON pellleHueM



Konnernn MunuctepcTBa npocseltieHysi Poccurickort ®@efepaiiiv (MpOTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).

ey usyueHus PU3UKu:
nprobpeTeHre WHTepeca M CTPeMJ/IeHHs OOYyYarol[UXCs K HayuHOMY H3yUeHUIO
TIPUPO/IbI, Pa3BUTHE UX UHTE/I/IEKTYaJbHBIX ¥ TBOPUECKUX CIIOCOOHOCTeI;
pa3BUTHE TIpeACTaBJIeHUM O HayuyHOM MeTo/le T03HaHWsd U (POopMUPOBaHUE
VICC/Ie/I0BAaTe/IbCKOr0 OTHOLLIEHHS K OKPY>KarOLUM SIBJIEHUSIM;

(opMHpOBaHHWE HAYUYHOTO MHMPOBO33DEeHMs] KaK pe3yJjibTaTa MU3ydYeHHWs OCHOB
CTPOEeHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (hM3UKUY;

dbopMUpoBaHve TMpeACTaBAeHUM O POAM  (U3MKU [JI1  pasBUTUSL  [PYTUX
€CTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHe TIpe/CTaBJIeHHWN O BO3MOXHBIX cdepax Oyayieil mpodeccroHaIbLHON
JesITeIbHOCTH, CBSI3aHHOM C (DHM3MKOM, TIOArOTOBKA K Ja/bHeHIIeMy OOYUYeHHIO B
3TOM HarpaB/IeHUHU.

JocTiwkeHre 5THUX Lejed MporpaMMbl MO (M3MKe Ha YPOBHE OCHOBHOIO
ob1iiero obpa3zoBaHus obecrieurBaeTCs pellieHUeM CIeYIOLX 3aAau:
npuoOpeTeHre 3HAHUM O AWCKPETHOM CTPOEHWM Bell[eCTBa, O MeXaHWUeCKHUX,
TETJIOBbIX, 3/IEKTPUYECKHUX, MarHUTHBIX U KBAHTOBBIX SIB/IEHUSIX;
npuobpeTeHre yMeHUM OMNMUChIBAaTb U OOBSICHATH (PU3MUECKUe SIBJIeHUSI C
VICII0J/Ib30BaHMeM T0JTyYeHHbIX 3HaHUW;

OCBOEHUe MeTO/IOB pellleHusl TIPOCTEUIINX paCuéTHBIX 3a/lau C KCIO/Ib30BaHUEM
bur3nUeckux Mojesieid, TBOpUeCKUX U NMPaKTUKOOPHUEHTHMPOBAHHbBIX 3a/]ay;
pa3BuUTHEe yMeHul HabaoAaTh TPUPOAHbIE SIBJIEHUS W BBITIOJIHATH OIBITHI,
nabopaTopHble paboThl M 3KCIIePUMeHTa/IbHbIe WCC/IeZOBaHUSI C UCTI0/Ib30BaHUEM
H3MepUTe/IbHBIX TIPUOOPOB;

ocBoeHue TpuéMoB paboThl ¢ nHbOpMalMelt (PU3NUecKoro cofepskaHusi, BKIrOUast
VMH(OPMALMI0 O COBPEMEHHBIX JOCTWKEHHUSX (PU3MKH, aHaIu3 U KPUTHUYECKOoe
OLleHUBaHue MH(OpMaLuy;

3HAaKOMCTBO €O cdepamMu TMpoQecCuoHa/NbHON [1eATeTbHOCTH, CBSI3aHHBIMU C
(GU3UKOM, ¥ COBpPEMEHHbIMU TEXHOJOTHSIMUA, OCHOBAHHBIMU Ha [JOCTHXKEHUSIX
(br3UUeCcKOU HayKH.

Ha u3yuenue ¢u3suku (6a30Bbiii ypOBeHb) Ha YPOBHE OCHOBHOTO 0011[ero
obpa3oBanust otBoAuTCs 170 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hefie/0), B 9
K/acce — 172 vaca (3 uaca B Hefie/0) .

[TpennaraemMelii B TIporpamme 1o ¢u3vKe TepeueHb 1ab0paTOPHBIX PaboT U
OTBITOB HOCUT PEKOMEH/IaTe/IbHbIN XapaKTep, YUUTe/b [ieJlaeT BIOOP MPOBeeHUS
nabopaTopHbIX PabOT W OIBITOB C YYE6TOM HWHAMBHUAYA/JbHBIX 0cCoOeHHOCTel



00yuaroIuXxcs, CIUCKa 3KCIepUMeHTabHBIX 3aflaHuM, TIpe/jjlaraeMbIX B pPaMKax
OCHOBHOTI'0 I'OCYJapCTBEHHOT0 5K3aMeHa 1o (hr3uKe.



COJAEPXAHUE OBYUEHUSA
8 KV/IACC

Pa3pen 6. TensioBbIe siB/IeHUSA.

OCHOBHBI€ TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpUM CTPOeHHUs BelrlecTBa. Macca
M pasMepbl aroMOB W MosieKya. OMbITbl, TMOATBEpPKJAOIINe OCHOBHbBIE TTOJIOKEHUS
MOJIEKY/IIPHOKUHETUYECKOM TeOPUM.

Mogenu TBEPZOTO, )KUAKOTO U ra3000pa3HOro COCTOSTHUM BelljecTBa. Kpucrasuinueckue u
amopbHbie Terma. OOBsICHEHWE CBOWCTB Ta30B, JKUAKOCTe U TBEPABIX Tel Ha OCHOBe
TIOJIO’KEHUM MOJIEKY/ISIPHO-KMHEeTUUeCKOM Teopur. CMauMBaHWe W KalWUISPHbIE SIBIEHUSI.
TerioBoe paclIMpeHUe U CKaTue.

Temnepatypa. CBs3b TeMIiepaTypbl CO CKOPOCTBbIO TelyIOBOTO [BW)KEHUS YaCTHL.
BuyTpenHsin 3Heprus. Crniocobbl W3MeHeHUWs BHYTpeHHEH SHepPruu: Teruiornepejadya |
coBepirieHre paboThl. Buzbl Terionepeaun: TerIONPOBOAHOCTh, KOHBEKIUS, U3/TyueHue.

KonuuecTBO TeruioThl. Y/ie/bHas TEIUIOEMKOCTb BeIllecTBa. TerooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeruioBoro 6OamaHca. I[1naBneHue u oTBep/ieBaHUe KPUCTA/UTHUECKUX
BeIllleCTB. YZenbHas Teruiota ruiaBieHusi. [lapooOpa3oBaHue U KoHZeHcaiusi. VcmapeHue.
Kurienve. YjenbHas TeIuioTa IMapooOpa3oBaHus. 3aBUCHMOCTh TeMIlepPaTypbl KUIIEHHWS OT
aTMoc(hepHOro /laB/ieHUsl.

Bra)xHoCTh Bo3jyxa.

OHeprus TOIIMBA. Y [ie/ibHasi TeIyioTa CrOpaHus.

[MpunLMIibl paboThl TerioBbiX aABurareneit KIIJ TerioBoro paBuratess. TerioBbie
[IBUraTeJIy U 3alljuTa OKPY’Karoller CpeJibl.

3aKOH COXpaHeHUsl U MpeBpallleHus1 SHepruu B TEIVIOBBIX MpoLieccax.

demoncmpayuu.

HabmtoieHre 6pOyHOBCKOTO [IBUKEHUS.

Habmopenue auddysun.

HabJtioieHue siBjieHU CMauMBaHUS U KalTA/UIAPHBIX SIBJIEHUH.
HabtoieHye TerioBOro paciivpeHus Terl.

Vi3MeHeHue /IaB/ieHUs Ta3a MMPU U3MeHeHUH 00béMa 1 HarpeBaHUM WU OXJIaXKAEeHUH.
[IpaBusia n3MepeHus TemIiepaTyphbl.

Buje! Terionepeauu.

Ox/a>k/jeHre TPy COBepIIeHUH PaboThI.

HarpeBanue npy coBepiiieHU paboThbl BHEIITHUMU CHTAMH.
CpaBHeHMe TeryIoOEMKOCTel pa3/IMYHbIX BellleCTB.
Habnrozenue KureHusl.

HabJtro/1eH1e MoCTOSTHCTBA TeMIIepaTyphl MPH TIaB/IeHUH.
Mopenu TenyoBbIX ABUTaTe/eN.

JlabopamopHble paGombl U ONbIMbL.

OMnbITHI TI0O 0OHAPYKEHUIO JeHCTBYS CHUT MOJIEKY/IIPHOTO MPUTSDKEHUSI.
OnbIThI O BbIPAI[MBAHUIO KPUCTA/VIOB IOBAPEHHOM COJIA WJIK caxapa.



OmnBITHI 110 HAOTIOAEHUIO TETIJIOBOTO PACIITMPEHHs Ta30B, KUAKOCTe! U TBEPBIX TeJl.
OnpefeneHre faByieHus: BO3Ayxa B OasjioHe LITIPULIA.

OmnBIThI, J€MOHCTPUPYIOIIE 3aBUCHMOCTh JIaB/IeEHUSI BO3[yXa OT ero obbémMa M HarpeBaHUS
W/IW OXJIaXKeHHs.

[TpoBepka rumoTe3bl JIMHEWHOW  3aBUCMMOCTH  [JIMHBI ~ CTOJIOMKA  JKUAKOCTA B
TepPMOMeTPUUEeCKOM TpyOKe OT TeMIiepaTyphl.

Habmro/jeHre M3MeHeHWs BHYTPeHHe SHepryuu Tefa B pe3y/bTaTe Teruiornepezaud U padoThI
BHEIIHUX CHUJL.

ViccnenoBaHue siB/ieHUS TeryiooOMeHa MPU CMeITMBaHWN XOJIOAHON U ropsueit BOJbI.
OmnpejesieHre KOJWYeCTBa TeIUIOThI, MOTYYeHHOrO BOJOM TpH TerjooOMeHe C HarpeThIM
MeTa/UIMYeCKUM LIJIUHZPOM.

OrnpefienieHue yiebHOU TEMIOEMKOCTH BellleCTBa.

WccnenoBanue nporecca UCnapeHusl.

OmnpesiesieHVe OTHOCHUTETbHOW BIaKHOCTH BO3/JyXa.

OrnipefienieHre yie/IbHOW TEMUIOTHI T1aB/I€HUS JIb/IA.

Pa3pen 7. J/ieKTpUuueCcKue 1 MarHUTHbIE sIBJICHMS.

Onekrpu3auusa Ten. IBa poja 3/IeKTPUUECKHX 3apsiZioB. B3anmonencTBre 3apsyKeHHBIX
Ten. 3akoH KyroHa (3aBUCMMOCTBH CW/bl B3aWMOJEMCTBHUSI 3apsDKEHHBIX Tel OT BeJUYHHBI
3aps/IOB U PACCTOSIHUSI MeXXYy TeJlaMH).

OjieKTpruueckoe roJie. HarnpsykEHHOCTE 3/1eKTprUueckoro mosis. [IpuHumn cynepnosvnuu
37IeKTPUYECKUX 0J1er (Ha KaueCTBEHHOM YDOBHe).

Hocutenu sneKTpuueckux 3apsi/ioB. DeMeHTapHbIM 3/eKTpuueckuid 3apsifi. CTpoeHue
atoMa. [IpOBOAHUKM Y JU3/IEKTPUKU. 3aKOH COXPaHeHUs 3JIEKTPUUECKOro 3apsijia.

ONeKTpUUeCKUM TOK. YCJOBUS CYLeCTBOBaHUS 3JIEKTPUUECKOTO TOKa. VICTOUHUKHU
MOCTOSTHHOTO TOKa. [leMCTBUSI 37eKTPUUYECKOr0 TOKAa (TeryioBoe, XMMHUUECKOe, MarHWUTHOe).
ONeKTPUUeCKUM TOK B )KUIKOCTSAX U ras3ax.

OnekTpuueckass Uernb. Cuia TOKa. JJeKTpuueckoe HarpsbkeHue. ConpoTuB/ieHUe
TPOBOJHUKA. YJe/ibHOe COINpOTHB/IeHKWe BeljectBa. 3akOH Oma [/ ydyacTKa Liellu.
[TocnemoBaTenbHOE M Tlapasie/ibHOe COeJMHEHUE POBOJHUKOB.

PaboTa ¥ MOIIIHOCTb 37IeKTPUYECKOro TOKa. 3aK0H Jbkoyns—J/IeHIja. DieKTpUUYecKye 1ernu
Y TIOTpeOrTeN IeKTPUUeCKOU SHeprur B ObITy. KOpoTKOe 3aMbIKaHue.

[TocTosiHHbIe MarHuThL. B3auMojelCTBHEe MOCTOSIHHBIX MarHUTOB. MarHWTHOe TioJie.
MarnurtHoe mosie 3eM/IM U ero 3HaueHue [/ KU3HU Ha 3emsie. OrnibIT Jpcresa. MarHutHoe
1oJie 371eKTPUYEeCcKOro Toka. IIpumeHeHue 371eKTPOMarHuToOB B TeXHUKe. [lelicTBre MarHUTHOTO
MO/ Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUraTe/ib IMOCTOSHHOIO TOKa. VIcrosib3oBaHue
371eKTPO/IBUraTe/ier B TEXHUUECKUX YCTPOMCTBAX Y Ha TPaHCIIOPTe.

OnbiTel  @Papagess.  fBreHWe  3M€KTPOMarHUTHOM WHAYKUWW. [IpaBuno  JleHua.
OnektporeHepatop. Criocobbl TIO/NyYeHUs] 3eKTPUUECKOW SHEepPruM. OeKTPOCTAaHIIMM Ha
B0O300HOB/ISIEMBIX UCTOUHHKAX SHEPTHUHU.

demoncmpayuu.

OJieKTpu3aLus Tesl.



I1Ba pojia 3/1eKTpUUECKUX 3apsi[IOB U B3aUMO/IeHCTBHE 3apsyKeHHBIX TeJl.
YCTpoucTBO U [ielCcTBUe 3/1eKTPOCKOTIa.
OneKTpocTaThueckast UHAyKIIUsL.
3aKOH COXpaHeHUs 3/IeKTPUUECKUX 3apsifioB.
[TpOBOJTHUKM U TU3NIEKTPUKHU.
MogenvpoBaHue CUIOBbIX TUHUM 3JIEKTPUUYECKOTO TOJIS.
VICTOUHMKY TIOCTOSIHHOTO TOKa.
[encTBUS 371EKTPUYECKOTO TOKaA.
ONeKTpUUeCcKuii TOK B XKUAKOCTH.
["a30BbIl pa3ps/.
V3mepeHue CUJTbI TOKA aMIIEPMETPOM.
V3mepeHue 3/1€KTPUUECKOr0 HaNpPs>KeHUs BOJIbTMETPOM.
PeocTaT 1 Mara3uH COTNpPOTUB/IEHUM.
B3auMozeicTBre MOCTOSTHHBIX MarHUTOB.
MoenvpoBaHue HEBO3MOXXHOCTH pa3/ie/ieHUs TI0/IF0COB MarHuTa.
Mo/envpoBaHue MarHUTHBIX 10JIeM MOCTOSTHHBIX MarHUTOB.
OmnbIT JpcTeja.
MarnuTtHoe 110J1e TOKa. 3JIeKTPOMAarHur.
[eiicTBHe MarHUTHOTO TI0JIs1 HA TIPOBOJHUK C TOKOM.
DneKTpo/IBUraTe/lb MOCTOSIHHOTO TOKa.
VccnenoBaHue siB/ieHUs! 3/1eKTPOMarHUTHOW UHYKLIWU.
OnbiTel Papages.
3aBUCUMMOCTb HarpaB/ieHHs UHIYKIIMOHHOTO TOKa OT yC/IOBUM ero BO3HUKHOBEHUSI.
OneKTporeHepaTop MOCTOSIHHOTO TOKa.
JlaGopamopHbie pabombl U ONbIMbl.
OmnbITHI 110 HAOTIOAEHUIO 3/IEKTPU3ALIMU TeT UHIYKI[Mel U TIPU COMPUKOCHOBEHUM.
VccnenoBaHue JieliCTBUS 3/1IEKTPUUECKOTO T10/1s1 Ha TIPOBO/THUKU U JTU3IEKTPUKHU.
COopKa ¥ IpoBepKa pabOoThI 3/IEKTPHUECKOM IeIH [OCTOSTHHOTO TOKa.
V3mepeHuie U peryiMpoBaHue CUJTbI TOKA.
V3mepeHuie U perymMpoBaHye HarpsyKeHUsl.
VccnenoBaHve 3aBHCHMOCTH CHJ/IbI TOKa, WAYIIIEr0 uepe3 pe3UCTOp, OT COTNPOTUBIEHUS
pe3rCcTopa U HarpsbKeHUsl Ha Pe3UCTope.
OMnbIThI, EMOHCTPUPYIOLME 3aBUCUMOCTb 3JIEKTPUUYECKOTO COTMPOTUBJIEHUS] MPOBOJHUKA OT
ero JJIMHbI, MJIOIIa/IA MONEePeuyHoro ceYeHust U MaTepuara.
[TpoBepka TipaBW/ia CJOXKEHUsS] HarpsDKeHUM TPy T10Ce/l0BaTe/IbHOM COeJIMHEeHUH [IBYX
Pe3UCTOPOB.
[TpoBepka npaBusia Jjisi CUJIbl TOKA MPU Mapaie/lbHOM COeJUHEHUN Pe3HCTOPOB.
OnpegesieHre paboThI 3/IEKTPUUECKOT0 TOKA, UAYILEro uepe3 pe3ucTop.
Ompe/iesieHre MOIIHOCTH 3JIEKTPUUECKOT'0 TOKA, BbIZle/isieMOi Ha Pe3nCTope.
VccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, UAIYITIETO yepe3 JIaMIIOUKYy, OT HalpsKeHUsl Ha Hel.
Ornpegenenue KII/ HarpeBaTesis.



NccnepoBaHve MarHUTHOTO B3aUMO/IeMCTBHSI MOCTOSTHHBIX MarHUTOB.
V3yueHre MarHUTHOTO TTO/ISI TIOCTOSTHHBIX MarHUTOB TIPYU UX 00beIMHEHWH U pa3/ie/leHHH.
WccnenoBanue 1elCTBYS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOLLIKE 3aBUCUMOCTh CHJ/Tbl B3aUMOIEUCTBUS KaTyIIKHA C TOKOM U MarHuTa
OT CUJIbI TOKA U HAllpaBJ/IeHUs TOKA B KaTyILKe.
N3yueHue elCTBHSI MarHUTHOTO T10JIS1 HA TIPOBO/IHUK C TOKOM.
KoHcTpyrpoBaHue 1 u3yueHue paboThbl 3/1eKTPO/IBUTaTe s,
N3mepenue KIT/I seKTpoiBUraTeIbHOU YCTAaHOBKU.
OnbITHI TI0 UCCIEJOBAHUIO SIB/I€HUS 3JIEKTPOMAarHUTHOM MHAYKIAW: UCCTe[JOBaHUEe U3MeHeHU!
3HaueHus U HamnpasJ/ieHWs] UHAYKLIMOHHOTO TOKa.
9 KJ/IACC

Pa3pen 8. Mexannueckue siBJIeHUS.

Mexanuueckoe aswkeHue. MatepuasnbHasa Touka. Cucrtema orcuéra. OTHOCUTE/IBHOCTD
MEeXaHWUeCKOro [BWKeHUs. PaBHOMepHOe mnpsMoJMHeNHOe [ABWKeHWe. HepaBHOMepHOe
npsiIMO/IMHerHOe fBWKeHuWe. CpefHsiss U MIHOBEHHAash CKOPOCTb Tejia TIPU HepaBHOMEPHOM
[BUKEHUU.

YckopeHnue. PaBHOyCKOpPeHHOe TIpSIMO/TMHeHOe ABmkeHre. CBoOoHOe majieHue. OmbIThI
[anmunes.

PaBHOMepHOe JBI)XEHME TI0 OKPY>KHOCTH. Ileprosa u yactoTa obpareHust. JIuHelHas 1
yIJI0Basi CKOPOCTU. LleHTpoCcTpemMuTeIbHOe yCKOpeHue.

[TepBbivi 3ak0H HbroToHa. Bropout 3akoH HeroToHa. Tpetui 3akoH HerotoHa. IlpuHumn
CyTepIiO3uLIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHUs: Cula TPEHHUsI CKOJIbKEHUs, Cujla TPeHUs
TIOKOSI, IPYTHe BU/bl TPEHUS.

Cuna TSDKeCTH W 3aKOH BCEMHUDHOTO TSATOTEHHUS. YCKOpeHHe CBOOOJHOTO TMajieHusl.
OBwxkenve tuiaHeT BOKpyr CosHija. IlepBas Kocmuueckass CKOpoCTb. HeBecoMocTh U
reperpysKu.

PaBHOBecHe MaTepra/bHOM TOUKH. ABGCO/IIOTHO TBEpPOE Teio. PaBHOBecHe TBEPAOTO Tesa
C 3aKperuIéHHOM OChIO BpallleHusi. MoMmeHT cumbl. LIeHTp TsbkecTw.

Nwmrnynbc Tena. MIsmeHeHue umilyJibca. MIMIysbC CW/bl. 3aKOH COXPaHEHUS UMITYJIbCa.
PeakTuBHOe [IBI)KeHHUeE.

MexaHnueckasi pabota ¥ MOIIHOCTh. PaboTa cui TsKeCTH, YIpyroctd, TpeHus. CBsi3b
SHepruv 1 pabotbl. [loTeHIMA/MbHAsi SHEPTUs Tesa, TIOJHSATOrO Haf, TMOBEPXHOCTHIO 3eMJIH.
[loTeHI[Ma/bHAsi SHEPrusi C©KaTroh TMpYyKWHbL. KuHeTHueckas SHeprusi. Teopema o
KUHETUYEeCKOW SHepruu. 3aKOH COXpaHeHUs] MeXaHUueCKOW SHepryu.

demoncmpayuu.

Habtto/jeHre MexaHU4eCKOro ABM>KeHUsI Tefla OTHOCHUTETbHO Pa3HbIX Tesl OTCUETa.

CpaBHeHue MMyTel U TPAeKTOPUH IBUKEHUSI OJHOI'0 U TOTO JKe Tejla OTHOCHUTEJIbHO pa3HbIX Tel
OTCUéTa.

W3mepeHrie CKOPOCTH U yCKOPEHHUS NPSIMOJIMHENHOTO JBU)KEHUS.



VccnenoBaHue Mpr3HAKOB PABHOYCKOPEHHOTO IBMXKEHMUSI.

HabstoieHue [BUKeHUs TeJla 1o OKPYKHOCTH.

HabJmio/jeHre MexaHUUeCKUX SIBJIEHWH, MPOUCXO/AIINX B CUCTeMe OTCUéTa «Teexkka» Tpu eé
PaBHOMEPHOM 1 YCKOPEHHOM JBM>KEHUH OTHOCUTE/IbHO KabuHeTa (hH3UKH.
3aBUCUMMOCTb YCKOPEHUSI Tejla OT MacChl TeJla U IelCTBYIOIe Ha Hero CUJIBI.
Habsto/jeHre paBeHCTBa CUJI TIPU B3aUMO/€MCTBUM Tel.

V3meHeHMe Beca TeJla MPU YCKOPEHHOM JIBUKEHUH.

[Tepesaua uMIlyibca Mpy B3aUMO/IEUCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUH ITPU B3aMO/IeHiCTBUH TeJl.

CoxpaHeHHe UMITy/IbCa PU HEYTIPYTOM B3aWMO/EMCTBHUH.

CoxpaHeHHe UMITyJIbCa TIPU aOCOTIFOTHO YIIPYTrOM B3aUMO/IeHCTBHUH.

Habtto/ieHre peakKTHBHOTO IBVKEHHSI.

CoxpaHeHMe MeXaHUUeCKOM 3HepPryuyv Tpyu CBOOOHOM TafIeHUH.

CoxpaHeHHe MeXaHWYeCKOM SHepruu Npy JBUKEeHUH Tesa MOJ, AeUCTBUEM MPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

KoHcTpyrpoBaHue TpaKTa [ijisi pa3roHa U JlajibHelIero paBHOMePHOT0 IBVXKeHUs 11apyuKa WUu
TeeXKH.

OnpefesieHre cpeJHell CKOPOCTU CKOJIbKeHHUs1 OpycKa Wid ABWXKeHUs 1apyuKa 10 HaKJIOHHOU
TIJIOCKOCTH.

OmnpeiesieHre YCKOPeHUYs Tejla IPU paBHOYCKOPEHHOM JIBMKEHWH T10 HAKJIOHHOM TJIOCKOCTH.
VccnenoBaHve 3aBHCMMOCTHA IyTH OT BpeMeHW IIPU pPaBHOYCKODEHHOM [IBIKeHWH Oe3
Haya/bHOW CKOPOCTH.

ITpoBepKa TMIOTE3bI: eC/id TP paBHOYCKOPEHHOM JBM>KeHWU 0e3 Haua/lbHOM CKOPOCTHU ITyTH
OTHOCSITCS KaK PSifi HEUETHBIX UMCesl, TO COOTBETCTBYIOII[MEe TIPOMEKYTKH BpeMeH! O/IMHAKOBBI.
WccnenoBaHue 3aBUCUMOCTH CUJIbl TPEHUSI CKOJIb)KEHHUSI OT CUJIbl HOPMa/IbHOTO /IaB/IeHUSI.
Ornpefienenure Ko3(pduiiyieHTa TPeHUsI CKOJIb)KEeHUS.

OmnpeiesieHye XKECTKOCTU MPY>KUHBI.

Omnpegenenrie pabOThI CWIbI TPEHUsI TIPM PaBHOMEPHOM ABM)KEHUU TeJia 10 TOPHU30HTA/IbHOU
TTOBEPXHOCTH.

OnpegeseHre pabOThI CUJIbI YIIPYTOCTH TIPU MOABEME TPy3a C UCIOIb30BaHUEM HETIO/IBUYKHOTO
U TIO/IB)KHOT'O O/I0KOB.

W3yueHune 3aKOHa COXpaHEHUsI SHEPTUM.

Pa3zgen 9. MexaHuuecKkue Ko1e0aHHusI H BOTHbI.

KonebaTenbHoe aBrkeHWe. OCHOBHble XapaKTepUCTUKU KoJiebaHUM: Tepuoj, 4acToTa,
aMIIUTyJa. MareMaThueCKUd U TIPY)KUHHbIM MasTHUKW. [IpeBpallleHre SHepPruu Ipu
KojiebaTe/lbHOM JABMKEHHH.

3aryxatoiiue KonebaHusi. BoiHyKaAeHHbIe KoneOaHusi. Pe3oHaHC. MexaHWuUeCKue BOJTHBI.
CBolicTBa MexaHUUeCKUX BOJIH. [Ipojo/ibHbIE U TIOTepeyHble BOJIHBI. [{/TMHa BOHBI U CKOPOCTh
eé pacripoctpaHeHust. MexaHu4ecKre BOJHbI B TBEPZIOM Tejie, CeliCMUUecKre BOJIHBI.

3ByK. ['pOMKOCTb 3ByKa 1 BbicOTa TOHa. OTpakeHue 3ByKa. IHGPa3ByK U ylIbTPa3ByK.

demoncmpayuu.



HabstoieHue KosiebaHUiA TeJT MO/, JeMCTBUEM CUJTBbI TSHKECTU U CHIIbI YIIPYTOCTH.
Habntopenue KosebaHuii Tpy3a Ha HUTH M Ha MPY>KUHE.
HabJtio/jeHue BBIHYK/[eHHBIX KOJIe0aHW 1 pe30HaHca.
PacnpocTpaHeHye Npo/0J/IbHBIX Y TTOMEPEYHBIX BOJIH (Ha MOZEN).
Habmto/jeHue 3aBUCUMOCTH BbICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYeCKUM pe30HaHC.
JlaGopamopHble pabombl U ONbIMbl.
OmpesiesieHye YaCTOTHI U ITepro/ia Kojle0aHHi MaTeMaTHUeCKOT0 MasiTHHKA.
OmnpefesieHre YaCTOTHI U Iepro/ia KoyiebaHWii TIPYKUHHOTO MasTHUKA.
WccnenoBaHve 3aBUCUMOCTH Tepuoja KojiebaHui MOJBeIIeHHOTO0 K HUTU Tpy3a OT [JIMHbI
HUTH.
ViccnenoBaHye 3aBUCMMOCTH Tiepro/ia KoebaHui MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka He3aBUCHMOCTHU TIepUoa KoiebaHui Ipy3a, MOABEIIeHHOTO K HUTHU, OT MaCChI Ipy3a.
OmnbIThI, J€MOHCTPUPYIOIIMe 3aBUCUMOCTb Tlepuofia KoJjiebaHW TIPY)KMHHOTO MasiTHMKA OT
MacCChl rpy3a U KECTKOCTH MPYKUHBI.
V3mepeHHe yCKOpeHHsi CBOOOAHOTO Ta/IeHusl.
Paszpes1 10. J1eKTpOMarHuTHOE 110J1e ¥ 3/IeKTPOMarHUuTHbIE BOJ/IHBI.
ONeKTPOMarHWTHOe MoJie. DeKTPOMarHuTHble BOJIHbL. (CBOMCTBA 371€KTPOMAarHUTHBIX
BOJIH. IlIKajsia 3/1€KTPOMarHUTHBIX BOJH. VCIO/b30BaHUEe 3/IeKTPOMAarHUTHBIX BOJIH [IJISA
COTOBOM CBSI3M.
DneKTpoMarHuTHasi npupoga csera. CKOpocThb cBeTa. BonmHOBBIE CBOMCTBA CBeTa.
demoncmpayuu.
CBoMCTBa 3/1€KTPOMarHATHBIX BOJIH.
BonHoBbIe cBOKCTBa CBeTa.
JlaGopamopHbie pabombl U ONbIMbl.
M3yyeHre CBOMCTB 3/1eKTPOMarHUTHBIX BOJIH C TIOMOILbI0 MOOM/IBHOTO TesieoHa.
Pa3pgen 11. CBeToBbIe SIB/ICHHUS.
JlyueBasi Mmogent cBeta. MicTouHuku cBeTa. IIpsiMOMHENMHOe pacripoCTpaHeHue CBeTa.
3atmeHus CosHia v JIyHbel. OTpakeHue ceta. [I10ckoe 3epKano. 3aKOH OTpakeHHus CBeTa.
[IpenomeHue cBeta. 3aKOH TipesioMyieHUs1 cBeTa. [10/IHOe BHYTpeHHee OTpakeHue CBeTa.
Wcnonb3oBaHKe MOJJHOTO BHYTPEHHEr0 OTPAKeHHUs B ONITUUECKUX CBETOBOAX.
Jlunza. Xop nyueit B jquH3e. OnTuyeckass cucteMa doToarapaTa, MUKPOCKOINA U
Tesleckomna. ['71a3 Kak onrhueckasi cCuctema. biM30pyKoCThb U JaTbHO30PKOCTb.
Pa3znoxenue Oenoro cBeta B crekKTp. OmnbiTel HbioToHa. Crio)keHHe CITeKTpabHbIX
LBeTOB. /lycniepcus cBeTa.
demoncmpayuu.
[IpsiMOIMHEHOEe pacrpoCTPaHeHWe CBeTa.
OtpakeHue cBeTa.
[TonyueHre n306pa’keHUi B TIJIOCKOM, BOTHYTOM M BBITTYK/IOM 3e€pKarax.
[Ipenomnenue cBerta.
OnTuyeckuy CBETOBO/,.



Xo[ mydei B cobuparoiiieil TuH3e.

Xog nyueli B pacceUBarolllel JIMH3e.

[MTonyueHvie n306pa>keHUI C TIOMOIIIBIO JIUH3.

[TpuniMn AeiicTBus hoToarmapaTa, MUKpOCKOTa U TeJjleCKoria.
Mogensb rnasa.

Pa3snokeHue 6esoro cBera B CIEKTP.

[MTosryuenue 6eoro cBeta MpU CII0KEHUH CBeTa PAa3HbBIX IIBETOB.

JlabopamopHble paGombl U ONbIMbI.

VccnenoBaHye 3aBUCMMOCTH YTJIa OTPaXKeHUsI CBeTOBOTO Jiyua OT yTJia MaJieHusl.

M3yyeHue XxapaKTepUCTUK U300pa’keHusI TIpe/]MeTa B I/IOCKOM 3epKarie.

VccnemoBaHve 3aBUCMMOCTHU YT71a TIPeJIOM/IEHHMsT CBETOBOT'O Jiyda OT yIJia Ma/leHUs] Ha FpaHuIIe
«BO3/1yX—CTEKJIO».

[MTonyuenre n306pa’keHH C TTOMOILBIO COOUpArOIIel JTUH3bI.

OmnpenesneHre hOKyCHOTO PaCCTOSTHUS Y ONMTHYECKOUW CUJTbI COOMPArOITiel JIMH3bI.

OMBITHI TT0 pa3/ioyKeHHI0 0e/Ioro cBeTa B CIIEKTP.

OMBITHI 110 BOCIIPUATHIO IBETA MPeIMETOB MPX UX HAO/IIOIeHWH uepe3 I[BeTOBbIe (DHUIbTPHI.

Pa3gen 12. KBaHTOBBIE IB/ICHMS.

OnbiTel Pe3epdopzia 1 risiaHeTapHasi Mojiesib aToma. Mojienbs atoma bopa. Ucnyckanuve u
rorJioiileHye cBeta aToMoM. KBaHThI. JIvHeliuaThie CIIeKTpHI.

PagrioakTBHOCTE. Anbda, OeTa- W Tamma-usnyueHusi. CTpoeHWe aTOMHOTO siApa.
HyknonHasg Mopenb atomHoro sgpa. HM3orombl. PajvoakTyBHBIE TipeBpaujeHus. [lepuon
TroJiypacriaia aTOMHbIX sifiep.

SlnepHble peakiivy. 3aKOHbI COXpaHEHHsI 3apsi/JOBOTO M MaCCOBOT'O UMCe/l. DHePTUsl CBA3U
aToMHbIX sifiep. CBsi3b MacChl UM 3Hepruu. PeakiiuM CUHTe3a U JejieHus sjep. VICTOUHUKU
sHepruu CoJTHLIA Y 3BE3.

SlnepHasi sHepreTuKa. [leliCTBYS PaIMOAKTUBHBIX U3/TyUYeHUN Ha )KUBble OPTaHU3MBbI.

demoncmpayuu.

CrieKTpbl U3/TyUeHuUs U TOTJIOIeHUs.

CrieKTphl Pa3/IMUHBIX Ta30B.

CrniekTp BOAOpOA.

HabJmioieHue TpeKoB B KaMepe BubcoHa.

PaboTa cuéTurKa MOHU3UPYIOIIUX U3TyUeHUH.

Peructpariysi u3nydeHust IPUPOAHBIX MUHEPAJIOB U TPOIyKTOB.

JlabopamopHble paGombl U ONbIMbL.

HabJtro/jeHue CIJIONIHBIX W JIMHEHYaThIX CTIEKTPOB HU3/TyUeHHsI.

VccnemoBaHue TpeKOB: W3MepeHHe SHepruu YacTUllbl 10 TOPMO3HOMY TiyTH (IO
doTorpadusim).

V3mepeHue pafii0aKTHBHOTO (OHa.

IToBTOpHUTE/TEHO-00001IAIOIIUH MO/ Tb.

[ToBTOpPUTE/LHO-0000MIAtONMET  MOAY/Ib  TMpeAHa3HaueH [jIi CUCTeMaTh3alud U
000011leHNsT TIpe]METHOTO COZIEp)KaHUs W OIbITa JesSTeTbHOCTH, IPHOOPETEHHOTO IIpH



M3y4YeHUH BCero Kypca GU3MKH, a TakxkKe [JIsl TOATOTOBKM K OCHOBHOMY T'OCYZApCTBEHHOMY
3K3aMeHYy 110 dhHr3uKe st 00yuaroluxcsi, BLIOpaBIINUX 3TOT YueOHbBIN ITpeiMeT.

[Ipy wW3yueHWM [aHHOTO MOJYJISI Pealu3yloTC W CHCTEeMATU3UPYIOTCS  BUBI
NesaTeIbHOCTW, Ha OCHOBe KOTODbIX 00ecrieunBaeTcsi JOCTH)KeHWe TpeAMeTHbIX U
MeTarpeAMeTHbIX TIJITAHUPYeMbIX pe3y/bTaToB 00yueHHsi, (OPMHUPYETCs eCTeCTBeHHOHAyuHast
rpPaMOTHOCTh: OCBOEHHEe HayUHbIX MeTOZOB WCC/e[OBaHUsl sIBJI€HWN TIPUPOAbI W TeXHUKH,
OBJ/IaZieHWe YMEHHUSIMH OOBSCHATh (U3UUeCKHe SIBJIeHWS, TPHUMEHs TI0/lydeHHble 3HaHUS,
pelliaTh 3ajaui, B TOM UKC/ie KaueCTBeHHbIE U SKCITIePUMeHTa/TbHbIE.

[TpUHLIMITHANTBHO [IesSTeTbHOCTHBIN XapaKTep JAHHOTO pa3Ziesia peari3yeTcs 3a CUéT TOro,
yTO 0Oyuarolrecs: BLIMOHSIOT 3a/laHusl, B KOTOPBIX UM Ipe/JiaraeTcs:

Ha OCHOBE TIOJTyUeHHbBIX 3HaHWM pacrio3HaBaTh ¥ HAYYHO OOBSICHATDL (hH3UUECKUe SIBJIEHUS
B OKpY>Karolllel MpUpo/ie U MOBCeJHEBHOU >KU3HU;

WCTI0/Tb30BaTh HayuHble MeTO/bl UCC/IeJOBaHUsS (M3NUECKUX SIBJIeHWW, B TOM YUC/Ie AJis
TIPOBEPKU TUTIOTe3 U MOTyYeHUs TeOpeTHUeCKUX BbIBO/IOB;

OOBSICHITh Hay4YHble OCHOBBI HauOosiee BaXKHBIX [JOCTW)KEHHUH COBPEMEHHBIX TEeXHOJIOTHH,
HarnpyUMep, TPaKTUYeCKOro HCI0/Ib30BaHUs Pa3/IMUHBIX HCTOYHWUKOB SHEPTUM Ha OCHOBE
3aKOHa TIpeBpallleHyst 1 COXPAHeHHsI BCeX U3BECTHBIX BU/IOB YJHEPT M.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenve ¢GHU3MKKM Ha ypOBHe OCHOBHOTO 00Iero o0Opa3oBaHHsI HalpaB/ieHO Ha
JOCTIKeHWe  JIMYHOCTHBIX, MeTaripeJIMeTHbIX U  TpeAMeTHbIX 00pa3oBaTebHbIX
pe3yJ/bTaToB.

B pesynbraTe u3yueHuss (GU3MKA Ha YPOBHE OCHOBHOrO 00Ilero obpa3oBaHUs Y
obyuatoiierocsi 6yayT chopMUpOBaHbI CieAyIOIHe TUUYHOCTHBIE Pe3y/IbTaThl B YaCTH:

1) naTpMOTUYECKOT0 BOCIIUTAHHSA:

TMpOsIB/IEHWe MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCHUMCKOM (pU3UUeCKOU
HayKU;

LIEHHOCTHOE OTHOLLIEHHE K JOCTHKEHUSIM DOCCUHMCKUX YUYEHBIX-(HU3UKOB;

2) rpaXkJaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTb K aKTHBHOMY YUYaCTHIO B 00CY>KJeHUU O0IL[eCTBEHHO 3HAUMMBIX U ITUUECKUX
npo6sieM, CBSI3aHHBIX C IPAaKTUUECKHUM TIPUMeHeHreM JO0CTXKeHUN (Hr3UKY;

0CO3HaHWe Ba)KHOCTA MOPA/IbHO-3TUYECKUX MPUHLIWIIOB B [1eATe/TbHOCTU YYEHOr0;

3) 3cTeTUYeCcKOro BOCHIUTAHUA:

BOCTIPUSITHE 3CTETUUECKUX KaueCTB (PU3MUECKOM HayKW: eé rapMOHHWYHOIO MOCTPOEeHUs,
CTPOroCTH, TOUHOCTH, JIJAKOHUUHOCTH;

4) leHHOCTH HAY4YHOI'0 NO3HAHMA:

OCO3HaHWe LIeHHOCTH (U3MYeCcKOW HayKU KakK MOIIHOTO UHCTPyMeHTa MO3HaHUsl MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTMH, BaXKHEHIILIeN COCTaB/ISIIOLIEN KYJIbTYPbI;

pa3BUTHe Hay4yHOU IF0003HaTeTbHOCTH, MHTepeca K MCCe0BaTe/IbCKOM e TeTbHOCTH;
5) hpopMupoBaHUsA KY/IbTYPbI 3J0POBbsi 1 SMOLIMOHA/ILHOTO 0/1ar0MO/TyYHsi:

OCO3HaHWe I1eHHOCTH Oe3oracHoro obpasa »KM3HH B COBPEMEHHOM TeXHOJIOTHUYeCKOM
MHUpe, Ba)XHOCTH TIpaBW 0e30MacHOr0 TIOBe/leHHWs Ha TpPAHCIIOpTe, Ha JOporax, C
3/IeKTPUUYECKUM U TeTJIOBBIM 000py/J0BaHUEM B [JOMALIIHUX YC/IOBUSIX;

copMUPOBAHHOCTL HaBbIKA pedieKCHH, NMPU3HaHWe CBOEro IpaBa Ha OLIMOKY M TaKoro
JKe TIpaBa y pyroro 4ejioBeKa;

6) TPy/10BOr0 BOCIMTAHMSA:

aKTHUBHOE yJacTve B PellleHWM MpaKTHYecKuX 3a7ad (B paMKax ceMbH, 0Opa3oBaTebHOM
OpraHusaliy, Topoja, Kpas) TexXHOJIOrMYeCKOM U COLMaJbHOM HarpaB/eHHOCTH,
TpeOyIOMUX B TOM YKC/ie U PU3NUeCKUX 3HaHUM;

VHTEepecC K NMPaKTUYeCKOMY U3yUeHHI0 Npogeccri, CBI3aHHbIX C (PHU3UKOM;
7) 3K0/I0rH4eCKOro BOCIIUTAaHUA:

OpUeHTalliss Ha TpuMeHeHWe (QU3NUYecKUX 3HAHUWM [ pellleHWs 3aZilau B 006sacTu
OKpY’Karollleld cpejibl, TJJaHUPOBAHUSI MOCTYMKOB M OLIEHKM WX BO3MOXXHBIX MOC/I€ACTBUM
[T OKpY>Karolllerd CpeJibl;

0CO3HaHHUe TJ100a/IbHOTO XapaKTepa KOJI0TMUecKuX MpobsieM U IyTel Ux pelieHus;
8) apanTanyu K MI3MEHAIIUMCS YCI0BUAM COL{UA/IbHON U IPUPO/HOM CPeAbI:
noTpeOHOCT, BO B3aWMOIEHCTBUM TIPU BBIMOJIHEHUM WCC/Ie[OBAaHUN U TIPOEKTOB
(br3MUeCKOU HarpaB/IeHHOCTH, OTKPBITOCTb OMBITY M 3HAHUSM [IPYTHX;



TIOBBIIIIEHE YPOBHS CBOEM KOMIETEeHTHOCTH Uepe3 MPaKTUUeCKYHo JesiTebHOCTb;

noTpeOHOCTh B (DOPMHPOBAHUM HOBBIX 3HAaHWW, B TOM uHciae (OpMyIMpOBaTh W/JIEH,
TIOHSITUSI, TUTIOTe3bI 0 GU3NUECKUX 00beKTax U SIBIeHHUSX;

0CO3HaHMe /1e(UITUTOB COOCTBEHHBIX 3HAHUHN ¥ KOMIIETEHTHOCTeM B 00/1acTh (PU3KKY;

TIJITAHUPOBaHUe CBOET0 Pa3BUTHS B MPHOOpeTeHNH HOBBIX (PU3NUeCKUX 3HaHUM;

CTpeM/ieHre aHa/TM3UPOBaTh U BBISB/ISITh B3aUMOCBSI3M TTPUPO/IbI, 0011]eCTBa ¥ 9KOHOMUKH,
B TOM UMCJIe C UCTI0JIb30BaHUeM (hM3UUeCKUX 3HaHWM;

OlleHKa CBOMX JeWCTBUM C Y4YETOM B/MSHUS HA OKDY>KAIOIIYH Cpeay, BO3MO’KHBIX
171006a/TbHBIX TTIOCTIe/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATbI

B pe3y/ibTaTe OCBOEHHUS TPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIero
obpa3zoBaHus y obyuaromierocs 6yayT chopmMupoBaHbl MeTampeAMeTHbIe pe3y/IbTaThl,
BKJTIOUAIOII[Ee TI03HABATe/IbHbIEe YHHUBEPCA/IbHBIE yueOHble AeHCTBHUS, KOMMYHUKaTHBHbIE
YHUBEpCaJibHbIe YueOHbIe 1eHCTBYS, Pery/ISTUBHbIE YHUBEpCa/IbHbIe yueOHbIe eiCTBUS.

ITo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yUeOHbIe JeiiCTBHS

Bba3oBbie 1oruueckKue AefiCTBUSA:
BBISIB/IITh U XapaKTePU30BaTh CYIIleCTBeHHbIe MPHU3HAKU 00bEKTOB (SIB/IEHUH);
yCTaHaB/IMBaTh CYI[eCTBEHHBIA MPHU3HaK KiacCU(UKAlMA, OCHOBaHUS Ajisg 00001ieHus u
CpaBHEHUS;
BBISIB/ISITh 3aKOHOMEPHOCTM W TMPOTHMBOpeUrsi B pacCMaTpUBaeMbIX (hakTaxX, JaHHbIX U
Ha0JTI0/IeHUSTX, OTHOCSIINXCS K (DU3UUECKHM SIBJIEHUSIM;
BBISIBJIAITb TIPUUMHHO-CJ/Ie[ICTBEHHbIE CBSI3W TP W3yueHUU (PU3NUECKUX SBJIEHUM U
MpOLIeCCOB, Jle/laTh BbIBOALI C HCIIO/Jb30BaHWEM [IeJyKTUBHbIX W WHAYKTUBHBIX
YMO3aK/IFOUeHWM, BbI/IBUTaTh TUIOTE3bI O B3aUMOCBSI351X (PU3NUEeCKHUX Be/IMUKH;
CaMOCTOSITe/IbHO BbIOMpaTh CIIoco0 pertieHust yueOHOW ¢u3nuecKor 3ajaun (CpaBHeHHeE
HECKO/JIbKMX BapHMaHTOB pellleHHs, BbIOOp Haubosee TMOAXOASIETO C  YUETOM
CaMOCTOSITE/IbHO BbI/IeJIEHHBIX KDUTEPHUEB).

Bba3oBble ucciefoBaTe/IbCKHe eHCTBUS:
WCII0/Tb30BaTh BOIMPOCHI KaK UCC/Ie0BaTeIbCKUM UHCTPYMEHT MO3HAHUS;
TPOBO/IUTh TI0 CaMOCTOSITE/IbHO COCTAaBJIeHHOMY TIJIaHY OIIbIT, HEeC/J0XHbIA (r3UUecKuit
9KCTepUMeHT, He0oJIbIIIoe cciejoBaHue (PU3MUecKoro siB/ieHus;
OLIeHVMBAaTh Ha MNPUMEHHWMOCTb W [IOCTOBEPHOCTb WH(MOPMAaLMI0, TOIYUeHHYH B Xoje
WCCJIeJOBAaHUS WU SKCIIEPUMEHTa;
CaMOCTOSTe/bHO (HhOPMYMPOBaTh 000011leHNsT ¥ BLIBOBI TI0 pe3y/ibTaTaM MPOBeAEHHOTO
HabJ/Ir0/1eHus, OTbITa, UCC/IeJOBAHUS;
MPOTrHO3MPOBAaTh BO3MOXKHOE Ja/ibHellllee pa3BUTHe (PU3MYECKUX MPOLIeCCOB, a TaKke
BBIIBUTATh TIPE/TIO/IOKEHHUST 00 MX PA3BUTHH B HOBBLIX YCJIOBUSIX U KOHTEKCTaX.

Pabora c uadopmanmeii:



MIPUMEHSTb pa3/iiuHble MeTOJbl, WHCTPYMEHTbl M 3arpochl TIpU TIOUCKe U OTOope
MH(pOPMaLIMK WK IaHHBIX C YUETOM Mpe/I/IoXKeHHOM yueOHOM (pur3nuecKoit 3a/jauu;
aHa/IM3UpOBaTh, CHUCTEMATU3UPOBaTh M WHTEPHPeTHPOBAaTh WH(OPMALMIO Pa3/IMUHBIX
BUJI0OB U (DOPM Ipe/iCTaB/IeHNs;
CaMOCTOSITEJILHO BLIOMpAaTh ONTHMa/lbHYH (OpPMYy TIpeAcTaBieHUss HWHPOPMALUKA |
W/UTFOCTPUPOBAaTh pelllaeMble 33/laud  HeC/I0KHBIMU CXeMaMH, [AuarpaMMaMiy, WHOM
rpaduKoi ¥ UX KOMOMHALIUSMHU.

KoMMyHUKaTHBHbIE YHUBepCca/IbHbIe yueOHbIe AeliCTBHUS:
B XoJie 00Cyx/jeHust yueOHOrO MaTepuasa, pe3y/abTaToB J1abopaTOPHBIX PabOT U MPOEKTOB
3a/laBaTh BOTPOCHI T0 CYIL[eCTBY 00CY»K/1aeMoii TeMbl U BbICKAa3bIBaTh U/leH, HalleJleHHbIe Ha
pellieHUe 3a/lauk U TIo/ifep>KaHue O1aroykesaTeIbHOCTH 001LeH S
COTOCTaBJISITh CBOU CY>KJ€HUs C CY)KeHUSIMU [IPYTUX YYaCTHUKOB Jiuasora, 0OHapy>kUBaThb
pasMyue U CXOZCTBO MO3ULIUN;
BbIP@)KAaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaXx;
nyOIMYHO TIPe/ICTaB/IATh Pe3y/IbTaThl BHIMOJIHEHHOTO (PU3UUecKoro orbiTa (IKCIepuMeHTa,
HCCJIeIOBaHusI, MTPOEKTA);
TIOHMMaTh U WCTO/b30BaTh TIPEUMYII[eCTBa KOMaHJHOW Y WHAWBUAYaJTbHOW paboThl MpHu
peliieHUH KOHKPeTHOM (hr3ndecKoii mpoOieMsl;
NPDUHUMAThb LelM COBMECTHOW [|esiTeIbHOCTH, OpraHWU30BbIBaTh [JeHCTBUSL IO eé
JIOCTIDKEHUIO: DPacIipefiesiiTh PO/M, OOCY)KJaThb TPOLIeCChl U pe3yJbTaTbl COBMECTHOM
paboTel, 0600111aTE MHEHHST HECKOTbKUX JTHO/IeH;
BBIMOJIHATL CBOKO YacTb paboThl, [OCTUras KaueCTBEHHOTO pe3y/bTaTa [0 CBOEMY
HarpaB/IeHUIO U KOOPAUHUPYS CBOM JIeMCTBUS C IPYTUMU UjleHaMU KOMaH/bl;
OLleHMBaTh KauecTBO CBOETO BK/aJa B OOLMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITE/IEHO
c(hOpMy/IMPOBaHHBIM YYaCTHUKaMH B3aUMO/IeHCTBHUSL.

PEI‘YJIHTHBHBIE YHHUBepPCA/IbHbIE y‘—lEﬁHbIe }:[EﬁCTBHH

CamoopraHu3anus:
BLISIB/ISITH TIPOOJIEMBbI B JKM3HEHHBIX W YUeOHBbIX CUTYyalusiX, TPeOYIIIUX /s pellieHus
(br3NUeCKUX 3HAHU;
OpUEHTHPOBAaThCSl B pa3/IMUHBIX TIOAXOAAX TIPUHATHS pellleHud (MHAUBUAYaATbHOE,
TIPUHSATUE PEeLLeHUs B TPYIIe, MPUHSTHE PelleHuM TPYIIon);
CaMOCTOSITeJIbHO COCTaB/IATb a/TOPUTM pellieHdss (PU3MYecKOW 3ajjaud WM TilaHa
WCC/IeJOBaHUSI C YUuéTOM MMEIOIIUXCSI DPecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh Tpe/jlaraeMble BApUAHTHI PelleHU;
Jienath BbIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/Ib, SMOLIIOHA/IbHBIM UHTE/I/IeKT:
JlaBaTh a/IeKBaTHYIO OLIeHKY CUTYyallUy U TpeJjiaraTh IlaH eé u3MeHeHus;
OOBSICHATH TIPUYMHBI JJOCTMDKEHUSI (HeZOCTVKEHUs) pe3y/bTaToB [IesiTe/IbHOCTH, [aBaThb
OLIeHKY NPUOOpPETEHHOMY OITBITY;



BHOCUTb KODPEKTHBBI B [IeAT€JIbHOCTb (B TOM YKCJIe B XOJ BBINOJHEHUS (HU3UYECKOro
WCC/IeIOBaHUS WA TIPOEKTa) Ha OCHOBE HOBBIX O0OCTOSITENTbCTB, U3MEHUBILINXCS CUTYaLWH,
yCTaHOB/IEHHBIX OIIMO0K, BO3HUKIINX TPYAHOCTEM;

OLIeHUBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCIIOBUSIM;

CTaBUTH Cebst Ha MeCTO JIPYTroro uesioBeKa B XOZie Criopa WM AUCKYCCUM Ha HayuHYH TeMY,
TIOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

TIpU3HaBaTh CBOE TPaBO Ha OMIMOKY MpH pellleHruH GU3NUYecKuX 3a/lau WK B YTBEPKAEHUIX
Ha Hay4yHbIe TeMbI U TaKOe >Ke MPaBo APyroro.

MNPEAMETHBIE PE3YJ/IBTATHI

K koHIly 00yueHHs B 8 K/1acce TipeJMeTHbIe Pe3y/ibTaThl Ha 6a30BOM YPOBHE /IOJKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH Y 00YUaIOI[UXCS YMEHHI:
WCIO/Ib30BaTh TOHSTHS: Macca W pa3Mepbl MOJEKyJ, TelJIOBOe [BW)XXeHHe aTOMOB WU
MOJIEKY/, arperatHble COCTOSIHUSI BeIleCTBa, KpHUCTa/UIM4eckhe UM amMopdHble Tesa,
HACBI[EHHbIM W HEHAaChIIeHHbIM Map, BAaXXKHOCTb BO3/lyXa, TeMrepaTrypa, BHYTPEHHSIs
SHeprusi, TeIUIOBOMW [IBUraTe/b, 37eMeHTapHbId 3/JeKTPUUEeCKUM 3apsi/l, 37eKTpU4ecKoe
110J1e, TIPOBOJJTHUKU U TU3TIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MarHUTHOE TO0JI€;
pas3nuyarh siB/eHUs (TErIoBOe pacllMpeHue W COKaThe, Teruionepe/aya, TeioBoe
paBHOBeCHe, CMauMBaHWe, Kanu/UIIpHbIe SIBJIEHUs], UClapeHue, KOHAeHcallysl, TiJlaB/ieHue,
KpUCTa/nM3alds  (OoTBepJeBaHHe), KHUIleHWe, Teruionepenadya  (TerJIONPOBOJHOCT,
KOHBEKIL[Ysl, W3/lyueHUe), 3JIeKTpu3alusi Tes, B3auMOJENCTBUE 3apsijoB, [eWCTBUS
3/7IEKTPUUYECKOT0 TOKa, KOPOTKOEe 3aMblKaHWe, B3aUMO/IEMCTBHE MarHUTOB, [eMCTBUE
MAarHMTHOTO T0JIsi Ha TPOBOJHUK C TOKOM, 3/IEKTPOMAarHATHAsi MHAYKLIUS) TI0 OMMCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBe OIbITOB, JE€MOHCTPUDYIOIIUX JaHHOe (hur3uuecKoe
sIBJIEHUE;
pacrio3HaBaTh MPOSIB/IeHHEe U3YUYeHHbIX (DU3NUeCKUX SIBJIeHUM B OKpY>KalollleM MUpe, B TOM
yucae (u3MyeckKue SIBJIeHUsT B TPUPOJie: TOBEPXHOCTHOE HATSDKEHWE U KalWIsipHbIE
sIBJIeHUs] B TIPUPOJe, KPUCTA/IIbl B TIpUpoOJe, u3nydeHve CojHIja, 3aMep3aHre BOJ0EMOB,
MoOpcKue Opusbl, oOpa3oBaHHe pOChI, TyMaHa, WHes, CHera, 3JeKTpUuecKve SIBJIeHUS B
atMocdepe, 3/1eKTPUUECTBO >KUBBIX OPraHMW3MOB, MarHUTHOe Tojie 3eM/H, Apeid MoIrCoB,
pOJIb MAarHUTHOTO MOJIA /151 )KU3HU Ha 3emJie, TIOJISIPHOE CHUsSIHUE, TIPU 3TOM TepeBOJUTh
MPAKTUUECKYIO0 3aflauy B yueOHYIO, BBIJENATb CYyIIleCTBeHHble CBOWMCTBA (TPHU3HAKU)
(bu3ruecKux siB/IeHU;
OMMCHIBAaTh M3yUYeHHbIe CBOWCTBA Tel WU (PU3UUECKHe SIBJIeHUS, UCIONb3ysl (PU3nUecKre
Be/IMUMHBI (TemmepaTypa, BHYTDEHHsIS SHEpPrusi, KOJMUeCTBO TeIJIOThl, Y/e/bHas
TeMJIOEMKOCTh ~ BellleCcTBa, y/efabHas TeIyioTa I[UIaB/ieHUs, yJeJbHas  TeryioTa
rnapooOpa3oBaHusi, yJe/bHasi TelyioTa CropaHus TOIUIMBA, KO3(MGUIMEHT I10e3HOr0
JIeCTBUS TeTJIOBOM MalllMHBI, OTHOCHTE/IbHAs BAQXXKHOCTh BO3/yXa, 3/1€KTpUUeCKUH 3apsi/,
Ccula TOKa, D3/eKTPpUYecKoe HamnpspkeHWe, COMNMpPOTHB/IEHHWE TMPOBOJHHUKA, YZelbHOe
COTIPOTHBJIEHHE Bell[eCTBa, paboTa M MOIIHOCTb JIEKTPUYECKOTO0 TOKa), TP OIMMCAHUHU
TIPaBWIBHO TPaKTOBaTh (DM3WUYECKUI CMBICTT UCIIO/b3yeMbIX BeJWYMH, 0003HaueHUs U
eIMHULIbI (PU3MUeCKUX BeJIUUMH, HAXOAUThb (POPMY/Ibl, CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO



BEeJIMUMHY C [JPYTUMH BeJUUMHAMH, CTPOUTh TPa(MKU M3YUeHHbIX 3aBHUCHMOCTEU
(hH3MUYeCKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA TeJsl, (hr3uUecKue sIBJIeHHsI U MPOLeCChl, UCTIO/b3Ysl OCHOBHBIE
TOJIOKEHUSI  MOJIEKYJ/IIPHO-KMHETUYECKOM TeOpUM CTPOEHMsT  BellecTBa, TPUHLUI
CyTeprio3uLiiy MoJjier (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHMs 3apsja, 3akoH OMa
JIs1 yyacTKa Liemny, 3aKoH [[koysis—/IeHlla, 3aKOH COXpaHeHUsI SHEPTUM, TIPU 3TOM [aBaTh
C/IOBECHYIO (POPMYJ/IMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTUUeCKoe BhIpaKeHue;
OOBSICHATH (PU3MUecKHe TMPoLecChl U CBOMCTBA Tes, B TOM UMC/Ie U B KOHTEKCTe CUTyalui
MPaKTUKOOPUEHTHPOBAHHOI'O  XapaKTepa: BbISIBJAATh TMPUUMHHOC/IE/ICTBEHHbIE —CBSI3H,
CTpOUTh 00BsICHEHHe M3 1—2 JIOTHYeCKUX IIIaroB C OMOpPOM Ha 1—2 WM3yueHHBIX CBOWMCTBA
(bur3nUecKux siBIeHUN, (PU3NUecKUx 3aKOHOB U/TM 3aKOHOMEePHOCTel;

pellaTb pacyéTHbIe 3a/lau B 2—3 [1eMCTBUS, UCIIO/b3Ys 3aKOHBI U (DPOPMYJIbI, CBSI3bIBAIOLIIAE
(v3nUecKre BeTMUMHbBI: HA OCHOBE aHa/li3a YCJI0BUS 3a/lauM 3alrCbiBaTh KPaTKOe YCIOBHE,
BLISIB/ISTh HEIOCTAaTOK J[aHHBIX [I7Isl PeIlleHus 3aJaud, BbIOMpaTh 3aKOHBI U (DOPMYIIBI,
HeoOXxouMbIe /IJisi e€ pellleHus], TIPOBOAUTh PACUéThl M CPABHUBATh IMOTydeHHOe 3HaueHHe
(h131UeCKOU BeJIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrnio3HaBaTh Tpo0/ieMbl, KOTOPble MO>KHO DeIWTb TPH MOMOIIU (HU3UUeCKUX MeTOJIOB,
WCIIO/Ib3Ysl OMKCaHWe UCC/Ie0BaHus, BbIZEISITh TPOBEpsieMoe MpeArnoJioKeHre, OlleHUBaTh
TNPaBU/IBLHOCTh MOPSiZIKa TIPOBeIeHUst UCCIie[JOBaHus, [e/laTh BbIBOJbI;

TIPOBOJIUTDL OTIBITHI TI0 HAOMIOAEeHNI0 (M3UUECKUX SIBJIeHUN WM (U3UUeCcKUX CBOUCTB Tesl
(Kammu/UIsipHbIe SIBJIeHUs, 3aBUCUMOCTD [laB/ieHHs1 BO3/lyXa OT ero obbéma, TeMriepaTyphl,
CKOPOCTH TIpOLlecca OCThIBAHWSI M HarpeBaHUsi TPU M3JIyYeHHWH OT LIBeTa HU3Jyyvarollen
(morJioiaroIeii) MOBEPXHOCTH, CKOPOCTh UCIApeHHsl BOJbl OT TeMIepaTyphbl XUJKOCTU U
TJIOL[aJu eé OBEePXHOCTH, 3JIeKTpU3alusi TeJl U B3auMO/IeCTBUE 37IeKTPUUECKUX 3apsifioB,
B3aMMO/IeHiICTBHE TTOCTOSIHHBIX MarHWTOB, BU3Yya/n3allds MarHUTHBIX T0JIeM TOCTOSTHHBIX
MarHWTOB, JIEUCTBYSI MarHUTHOTO T0J/1S1 HA MPOBOJHKUK C TOKOM, CBOMCTBA 3/IEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUraTesiss TIOCTOSSHHOTO TOKa): (OpMyJ/MpoBaTh MpOBepsieMble
TIpe/ITI0JI0XKeHHsl, COOMpaTh YCTAHOBKY U3 Tpe//IoyKeHHOr0 000pyI0BaHusl, OMMCHIBATh X0/
onbITa U (POPMYJIMPOBATh BBIBO/IbI;

BBITIO/THSATD TIPSIMble M3MEPEHUsT TeMIlepaTypbl, OTHOCUTEIbHOM BIQXXHOCTU BO3/yXa, CUJIbI
TOKa, HampspKeHWs] C WCII0/Ib30BaHUEM AaHAJIOTOBBIX TPUOOPOB U aTUMKOB (HH3MUECKUX
BeJIMUMH, CpaBHUBATh pe3yibTaThl HW3MEpeHH C YYETOM 3aJaHHON abCOMIOTHOM
TOTPEIHOCTY;

MPOBOJUTL UCC/IeIOBaHUE 3aBUCUMOCTH OJHOM (PU3UUECKOM BEeIMUYMHBI OT JPYron C
WCII0/Ib30BaHMEeM TPSIMbIX U3MepeHUl (3aBUCHMOCTh COTPOTUBJ/IEHUS TIPOBOJIHUKA OT €ro
J/IMHBL, TIIOL[AJX TIOTIePeYHOr0 CeuYeHWss W YJelbHOrO0 COTMPOTUB/IEHUS] BelecTBa
MPOBOJHUKA, CU/IbI TOKA, WAYILEro uepe3 IMPOBOJHMK, OT HarpsbKeHUs Ha TIPOBOJHUKE,
VCCNIeIOBaHWe TI0C/Ie[J0BaTe/IbHONO U [apasuleJIbHOTO  COeJMHEHUM IPOBOJHUKOB):
TIJIAHUPOBAaTh HCC/Ie[JOBaHWe, COOMpaTh YCTAaHOBKY U BBITIOJIHATH W3MEpPEHUs, CJIefys
Npe/iJIo)KeHHOMY TI71aHy, (UKCUPOBaThb pe3y/bTaThbl TOJYYEeHHOW 3aBHCHMOCTHM B BHU/[E
TaOJTUI] ¥ TPaMKOB, [leflaTh BHIBO/BI 110 pe3y/bTaTaM HUCC/ie[OBaHMS;



TIPOBOZIUTh KOCBEHHbIE W3MepeHus (u3nueckux BennuuH (yZeabHas TerI0EMKOCTh
BEIIleCTBa, COTPOTHB/IEHWE TPOBOJHMKA, paboTa M MOIIHOCTb 3/IEKTPUUECKOTO TOKA):
TVIAaHMPOBAaTh ~ W3MEPEeHMs, COOUpaTh  IKCIIEPUMEHTA/bHYI0  YCTaHOBKY,  CJIeays
Tpe/I/IOKeHHOW MHCTPYKIMHY, U BBIYUC/ISTh 3HAUEHUe BeTUUUHBI;
coOsrolaTh  TIpaBW/Ia  TEXHUKW  0e30macHOCTH Tpu  pabote C  1abOpaTOPHBIM
obopy/loBaHuEM;
XapaKTepU30BaTh MPUHIIUIIBI eHCTBUSI U3yUEeHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OTIOPOM Ha WX OMMCaHUs (B TOM YHCJIe: CUCTeMA OTOIIEHUS JOMOB, TUTPOMETP, MapoBast
TypOHHa, amIiepMeTp, BOJIbTMETD, CUETUUK 3JIEKTPUUECKOH SHEPIUH,
3/IEKTPOOCBETUTE/IbHbIE  TIPUOOPBI, HarpeBaTe/ibHblE  37IeKTPONPUOOpPHLI  (TIpUMeEpHI),
5/IEKTPUUYECKHUEe TIPeIOXPAHUTE/TH, 3JIEKTPOMArHuT, 3/IeKTPO/IBUraTe b TIOCTOSIHHOTO TOKaA),
UCIIO/b3ysl 3HAHUSI O CBOWCTBAaX (DM3WUECKUX SIBJIEHUM W HeoOXoJuMble (QU3NYeCKHe
3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThbIe TEXHUUECKHE YCTPOWCTBA U M3MePUTe/IbHbIE PUOOPHI TI0 CXeMaM U
CXeMaTUYHbIM PUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, TMCUXPOMETpP, TMIPOMETP,
[BUTaTe/lb BHYTPEHHErO CrOpaHWs, 3JIEKTPOCKOI, peoCTaT), COCTaB/SATb  CXEMBbI
3JIEKTPUUECKUX 1eTlel C MOC/Ie/IOBaTeIbHbIM U Mapajule/ibHbIM COeJIMHEHUEM 3IEMEHTOB,
pas/iuasi yCJIOBHbIE 0003HAUEHUSI 3/IEMEHTOB JIEKTPUUECKUX Tierel;
NPUBOAIUTH ~ TIPUMEpPbI  (HaXOAUTh MHGOPMAIMI0 O T[pUMepax) TMPAKTUUYeCKOro
UCIIO/b30BaHUsl (U3MUECKUX 3HAaHWK B TIOBCEJIHEBHOW JKM3HU MJis  0obecrieyeHus
Ge30MmacHOCTH TIpY 0OparlleHry ¢ MpubopaMy U TEXHUUECKUMH YCTPOHCTBAMH, COXPaHEeHHsT
37I0POBbBSI U COOJTFO/IEHUSI HOPM SKOJIOTHMUECKOTO TTOBe/IeHUsT B OKPY KaroIIleli cpejie;
OCYIIECTB/SATh TIOMCK WH(OpMaluK (HU3NUECKOTo Cofiep>KaHusi B VIHTepHeTe, Ha OCHOBe
UMEIOIIUXCST 3HAHUM M IyTéM CpPABHEHUSI [IOTIOJIHUTELHBIX WCTOUHUKOB BBIAETATH
UH(OpPMaIHo, KOTopas sSIB/SeTCS] IPOTUBOPEUNBOM UM MOXKET ObITh HEJJOCTOBEPHOM;
WCII0/Ib30BaTh TIPY BBITIOJTHEHUW YYeOHBIX 3aZlaHUM HayuHO-TIOMY/ISIPHYIO JIUTEPaTypy
(bu3MUeCKOro CoJiep>KaHusi, CIIPaBOYHbIE MaTepuasibl, PeCcypchbl ceTh VIHTepHeT, B/IafieTh
NpUEMaMU KOHCIIEKTHPOBAHHUS TEKCTa, peodpa3oBaHusl MHGOPMAIUU U3 OFHOW 3HAKOBOH
CHCTEMBI B JIPYTYIO;
co3/laBaThb COOCTBeHHble THMCbMEeHHble U KpaTKuWe YCTHble coo0iieHusi, 006o01as
WH(OPMAIMI0O W3 HECKOJbKUX MCTOUHMKOB (DU3UUECKOTO COJIep)KaHUs, B TOM UHCJIe
NyOJMYHO TIPE/ICTaB/IATh Pe3y/IbTaThl MPOEKTHON WIM MCC/Ie/I0BATEeTLCKOM [1eSITeNbHOCTH,
NPy 3TOM TPAaMOTHO HCIIOJ/Ib30BaTh WM3YUEHHBIM TOHATUMHBIA amnmapat Kypca (U3UKH,
COTIPOBOXK/IATh BBICTYTUIEHHE TIpe3eHTal[uel;
NPU  BBIMOJIHEHUW YYeOHBIX TIDOEKTOB U HCC/IEAOBAHUM (U3MUYECKUX TPOLIECCOB
pacrpefesiiTe 00SI3aHHOCTM B TpPYIMIle B COOTBETCTBUM C TIOCTaBJIEHHBIMH 3aJauyaMH,
C/IeITh 3a BBIMOJTHEHUEM I/IaHa JIeMCTBUN U KOPPEKTUPOBATh €ro, a/[eKBaTHO OIeHHBATh
COOCTBEHHBIM BK/I3[ B [IeITe/IbHOCTh TPYMIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE
B3aUMOJIeliCTBYE, TPOSIBIISISI TOTOBHOCTH Pa3peliaTh KOHPJIUKTHI.

K KoHIly 00yueHus: B 9 Kjiacce rpeZiIMETHbIE pe3y/IbTaThl Ha 0a30BOM YPOBHE [[O/KHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y 00YUarOIUXCs YMEHUH:



WCIO/b30BaTh  TIOHSITWS: CUCTeMa OTCYéTa, MaTepuaabHasg TOYKa, TpaeKTopus,
OTHOCUTE/IbBHOCTh MEXaHUUeCKOro [BWXeHus, nAedopmanusi (yrpyras, miacTUdeckas),
TpPeHUe, LIeHTPOCTPeMHUTEe/TbHOe YCKOPeHUe, HEBeCOMOCTb U Meperpysku, LIeHTpP TsDKeCTH,
abcomoTHO TBEpPJOE Teso, LIeHTP TSHKeCTH TBEDPJOro Tesja, paBHOBeCHe, MeXaHUYeCKHe
KoiebaHUs1 U BOJTHBI, 3BYK, HHOPA3BYK U YIbTPa3BYK, 3/€EKTPOMAarHUTHbLIE BOJIHBI, IIIKaJia
3JIEKTPOMarHUTHBIX BOJIH, CBeT, 6/IM30PYKOCTh U [JaTbHO30PKOCTD, CITEKTPhI UCTTYCKAHUS U
TIOT/IoIeH s, anbda, 6eTa- U raMMa-H3/TyueHus, U30TOIIbI, siZiepHasi SHepreTHKa;

pa3nuyath siBAeHus1 (paBHOMEDHOe W HepaBHOMEpDHOe MPSMOJIMHENWHOe [BWXKEHUeE,
PaBHOYCKODEHHOe TIPSIMOJIMHEeHOe [BIWKeHWe, CBOOOAHOe TMafieHHe Tej, paBHOMEepHOe
JBIDKEHHe 110 OKPY)KHOCTH, B3aMOJIEICTBYE Tesl, peaKTHBHOe [IBIDKEHHe, KojiebaTebHOoe
JBIDKeHWe (3aTyxarollire W BBIHY)K/AeHHble KoyiebaHMsI), pe30HaHC, BOJHOBOE [IBIKEHHeE,
OoTpakeHue 3BYyKa, MPsIMOJIMHEMHOe pacripoCcTpaHeHue, OTpaKeHHe U MpeioM/IeHHe CBeTa,
TI0JTHOe BHYTPEHHee OTpaKeHHWe CBeTa, pa3jiokeHHe 0eyioro CBeTa B CIIEKTP W CIOXKEeHHe
CTeKTPaJ/IbHBIX LIBETOB, AUCIIEPCHUSI CBETa, eCTeCTBEHHAst Pa/JM0aKTUBHOCTb, BOSHUKHOBEHUE
JTMHENYaTOro CIIeKTpa W3/y4deHHs ) TI0 OMMCAHUI0 UX XapaKTepPHBbIX CBOMCTB M Ha OCHOBE
OMbITOB, IEMOHCTPUPYIOLLMX JAaHHOe (U3MUeCcKoe SIBJIeHUE;

pacrio3HaBaTh MPOsIB/ieHNEe U3yUeHHbIX (PU3MUeCKUX SIBJIEHUU B OKPY’KarolieM mMupe (B TOM
yucne (u3Mueckue SsBJIeHUs] B TNPUPOJe: TPWIMBBI W OT/IMBBI, [BWXKEHUE T[JIaHeT
ConHeuHOlM CUCTeMbl, peaKTUBHOe [IBU)KEHHE >KMBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMHM, 3eMJIeTpsICeHHe, CeICMUUECKUE BOJIHBI, IyHAMH, 3XO0, LIBETa TesI, ONTUYeCcKue
ABJIEHUSI B TIpUpoZie, OWOIOTMUECKOe JeHCTBHE BUJUMOrO0, YJIbTPa(HOIETOBOTO U
PEHTIeHOBCKOTO M3/yUYeHWM, eCTeCTBeHHbIM DPaJMOAKTHMBHBLIM (POH, KOCMHYECKHe JTyuH,
PaIMOaKTUBHOE M3/TyueHre PUPOAHbIX MUHEpasoB, AelCTBUe PaJIMOAKTUBHBIX U3TyUYeHUN
Ha OpraHu3M uejiOBeKa), TPU 3TOM I[1epeBOJWThL IpPaKTUUeCKyl0 3ajauyy B YyueOHYyIo,
BbI/Ie/ISITh CYI|eCTBeHHbIe CBOMCTBA (MPH3HAKU) (PU3NUECKUX SIBJIEHUM;

OMMCHIBaTh M3y4YEHHbIE CBOWCTBA Tel U (PU3NUECKHe SIBJIEHUS, UCIO/b3ys (PU3NUecKre
BeJIMUMHBI (CpefHsii WM MrHOBEHHasi CKOPOCTh Tejia TPU HepaBHOMEDHOM [BW)XKEHUH,
yCKOpeHUe, rnepeMelljeHre, MyThb, YI/I0Basi CKOPOCTb, CU/Ia TPEHUsl, CH/la yNPYyroCTH, CUja
TSDKECTH, YCKOpeHWe CBOOO/JHOTO mMa/leHus, BeC Tejla, UMIYJIbC Teja, UMIMYJIbC CHIIbI,
MexaHhueckass paboTa ¥ MOIIJHOCTb, TOTEeHIMa/bHAsE YHEpPIrus Teja, TOJHSATOTO Haf,
TOBEPXHOCTBIO 3€M/TU, MIOTeHLIUa/IbHasl SHePTUsi CKAaTOoM TIPY>KUHBI, KWHeTHYecKas SHeprus,
ToJiHasi MeXaHWuecKasl SHeprusi, epyuo/i ¥ 4acToTa KosiebaHWi, [jiMHa BOJIHBI, TPOMKOCTh
3ByKa U BbICOTa TOHA, CKOPOCTb CBeTa, MOKa3aTe/b NpesioM/IeHUs1 Cpe/ibl), MPU OMUCAaHUU
MIPAaBWILHO TPAKTOBaTh (DHU3WUECKUN CMBICTT UCIIO/b3yeMbIX BeJWUMH, 0003HaueHUs U
eIMHULIbI PU3NUECKUX BeJTMUUH, HAXOAUThL (DOPMY/JIbI, CBSI3bIBAIOILIME JaHHYIO (PU3NUECKYIO
BEeJIMUMHY C [JIPYTMMH Be/IMYMHaMH, CTPOUTb TpaUKA H3YUEHHBbIX 3aBUCHMOCTEHN
(bH3MUYeCKUX BeIUUH;

XapaKTeprU30BaThb CBOWMCTBA TeJ, (U3UUYECKUe SIBJIEHWS W TIPOLIeCChl, WCMOJIb3Yysl 3aKOH
COXpaHeHUs SHepPruM, 3aKOH BCEMHUPHOTO TATOTeHWs, TIPUHLUI CyMepro3uluu CHUJ,
MIPUHLUIT OTHOCUTeNbHOCTU ['anusiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs HMITY/IbCa,
3aKOHbI OTPa)KeHUs Y Tpe/IOM/IeHUsI CBeTa, 3aKOHbI COXPaHeHMs 3apsiZloOBOr0 YU MacCOBOTO



yuces TIPU siIePHBIX PeakLUsiX, MPU 3TOM /[iaBaTh C/I0BeCHYHO (DOpPMYJ/MPOBKY 3aKOHa U
3aruChIBaTh €ro MaTeMaTUUeCKoe BbIpaKeHHE;

OO0BSICHATL (PU3HUeCcKHe TPOLIeCChl U CBOMCTBA Tes, B TOM UMC/Ie M B KOHTEKCTe CUTYal[uit
MPaKTUKOODUEHTUPOBAHHOIO  XapaKTepa: BbISB/IATh TPUUYMHHO-CJ/IE[ICTBEHHbIE CBSI3U,
CTpOUTHL O0BsICHEHWEe U3 2—3 JIOTUUeCKUX IIaroB C OMOpoi Ha 2—3 M3yueHHBbIX CBOMNCTBA
(pr3nUeCKuX sIBJIeHUU, (PU3NUECKHUX 3aKOHOB U/TM 3aKOHOMEPHOCTEW;

peliaTh pacuéTHble 3a7auM (OMUparol[rdecss Ha CUCTeMy M3 2—3 ypaBHEHMM), WCIOJb3Ys
3aKOHbI U (POpPMYJIbI, CBsI3bIBalOIME (hH3UUeCKHe BeJTMUMHBL: HA OCHOBE aHasiv3a YCJI0BUS
3a/lauM 3arMChbIBaTh KPAaTKOe YC/IOBHe, BBISB/ISATH HeIOCTAIOIe WIK W30bITOUHBIE /JaHHbIE,
BbIOMpaTh 3aKOHBI W (hOpMYyJibl, He0OXOoqUMbIe [Jis peIlleHHs], TIPOBOAWUTb PACUETHI U
OLIeHUBaTh PeaIMCTUYHOCTD MOTYUeHHOTO 3HaueHus1 (hru3udyecKou BeJIMUrHbI;

pacrio3HaBaTh MPo06J/ieMbl, KOTOpble MOXKHO PeIIUTb TPU MOMOILY (U3AYECKUX MEeTO/OB,
WICTIOJTb3YS1 OTMCaHue UCCe/loBaHus, BbIZIe/IATh MPOBepsieMoe MpeArosio)KeHue, OLleHUBaTh
TIPaBU/ILHOCTh TIOPSiIKA TPOBeJIeHUs] UCCeloBaHUsl, /le/laTh BbIBOZIbI, MHTEPIPEeTUPOBAaTh
pe3y/ibTaThl HabJTIOJeHNI U OTIHITOB,

TIPOBO/IUTDL OTIBITHI TI0 HAOMOAEeHNI0 (GU3NUeCKUX SIBJIeHUN WM (U3UUecKUX CBOWMCTB Tesl
(u3yueHHe BTOPOTO 3aKoHa HbIOTOHA, 3aKOHAa COXpaHeHHsl SHePryu, 3aBUCUMOCTh Mepuoja
KonebaHU TPY)KMHHOTO MasiTHMKa OT MacChl Tpy3a UM JKECTKOCTH TIPY>KUHBI U
HEe3aBUCHMOCTh OT aMIUTUTY[bl MajbiX KojebaHuWl, IMpsSMOJIMHEHHOe paclpocTpaHeHue
CBeTa, pa3/iokeHue Oesoro cBeTa B CIEKTP, U3yueHHe CBOMCTB M300pakeHUs B TJIOCKOM
3epKajie ¥ CBOWCTB u300pakeHWs TmpeAMeTa B coOuparolei JuH3e, HabmoeHne
CIUIOLITHBIX U JIMHeMUaThIX CIIeKTPOB M3/TyUYeHHs1): CAMOCTOSITe/IbHO COOMPATh yCTaHOBKY U3
n30bITOUHOTO Habopa 000py/0BaHMs, OMNMCHIBATH XOJ OIBITA M €ro pe3y/bTarhl,
(hopMyIMpOBaTh BBIBO/IbI;

TIPOBO/IUTH IPU HEOOXOAMMOCTU CEPHI0 TIPSIMbIX U3MEePEHUH, oTpefiesisisi Cpe/iHee 3HauUeHHe
n3MepsieMo BemMuuHBI ((POKyCHOe paccTosiHue coOuparolleii JMH3bI), 000CHOBBIBATH
BBIOOp criocoba u3MepeHust (M3MepUTeIbHOT0 IpHUoopa);

MPOBO/JIUTh UCC/IeJOBaHUE 3aBUCHMOCTEN (PU3NUYECKHUX BeJMYMH C UCI0/b30BaHUEM
TIPSIMBIX M3MepPeHUM (3aBUCUMOCTh MYTU OT BpeMeHU MPU PaBHOYCKOPEHHOM JIBMKeHUH 0e3
HauasbHOM CKOPOCTH, Tepuojia KojebaHUM MaTeMaTUueCKOro MasiTHUKA OT JJIMHbI HUTH,
3aBUCUMOCTU yIJla OTPa)KeHUsI CBeTa OT yIJla MajleHus W yrja MpeioM/IeHUs OT yrjia
naZieHust): TJIaHUPOBaTh  MCC/Ie[jlOBaHWe, CaMOCTOSITe/IbHO coOWpaTh  YCTaHOBKY,
¢buKCcHUpoBaTh pe3y/bTaThl MOJyUeHHOW 3aBUCUMOCTH (PU3NUYEeCKUX BeJIMUMH B BU/Jle Tab/IuL]
Y rpadMKOB, /ie/1aTh BbIBOAbI M0 pe3y/ibTaTaM UCC/Ie/l0BaHus;

TIPOBO/IUTh KOCBEHHbIe U3MepeHusi (r3UueCcKuX BeJMUUH (CpeHsisi CKOPOCTb U YCKOpPeHUe
Tesla TIPU PABHOYCKOPEHHOM [JBM)KEHWM, yCKOpeHHe CBOOOJHOTro TafieHus], >XECTKOCThb
TIPYKUHBI, KOI(POHUI[MEHT TPEHWS CKOJIbKEHHWsS, MexaHHdeckKas paboTa ¥ MOIIHOCTb,
YyacToTa U repuoj KojebaHui MaTeMaTUUeCKOro W MPYKUHHOTO MasiTHUKOB, ONTHYecKast
cwia cobuparolied JIMH3bI, PAJOAKTUBHBIA (OH): TJIAHUPOBATh W3MepeHUs, COOUpaTh
3KCIIepUMEHTa/lbHY0 YCTaHOBKY U BBIMNOJHAT MW3MepeHusl, Cyieflysl TMpeJI0’KeHHOU
WHCTPYKI[WH, BBIUMC/ISTH 3HaUeHNe BeJIMUMHBI U aHaTM3UPOBATh TT0/TyYeHHbIe pe3ybTaThl C
YU6TOM 3a/laHHOM MOTPeIIHOCTH U3MepeHUH;



cobsofiaTh  TpaBWa TeXHWKU Oe3omacHOCTM Tipu  pabore ¢ jabopaTOpHBIM
obopy/loBaHuEM;

pa3uyaTh OCHOBHbIe MPU3HAKU M3YUYeHHBIX (PU3NUECKUX MOJesieil: MaTepuaibHasi TOUKa,
abCcoMoTHO TBEP/0e Tesl0, TOUeUHbId MCTOYHUK CBeTa, JIy4, TOHKas JIMH3a, IlaHeTapHasi
MO/IeJIb aTOMa, HYKJIOHHasi MOJie/iIb aTOMHOTO Si/Ipa;

XapaKTepu30BaTh MPUHIIUITLI eMCTBUSI U3YUeHHBIX TTPUOOPOB U TEXHUUECKHUX YCTPOMCTB C
OMOpOU Ha WX OMNHCaHus (B TOM UHKC/e: CIUIOMETD, AATUMKU TI0JI0KEHUs, paCCTOSIHUSI U
YCKODeHUs], pakeTa, 5XO0JIOT, OUKH, MEepUCKor, (QoToarmapaT, ONTUYeCKUe CBETOBO/BI,
CIeKTPOCKOT, JO3UMeTp, KaMmepa BUibCcoHa), UCTIO/MB3Ysl 3HAHUSI O CBOMCTBAX (DU3MUECKUX
sIBJIeHUI ¥ HeobxoquMble Qu3nuecKre 3aKOHOMEPHOCTH;

WCIO/Ib30BaTh CXeMbl M CXeMaTUUHble PUCYHKU HW3Y4YeHHBIX TeXHUYeCKUX YCTPOUCTB,
M3MepUTe/IbHbIX TIPUOOPOB U TEXHOJOTMUeCKUX TPOLIeCCOB TIpU pellieHuH ydeOHO-
MPAKTUUeCKUX 3ajiau, OINTHYeCKHue CXeMbl [jisi TMOCTpPOoeHusi u300pakeHHWd B TIJIOCKOM
3epkasie ¥ cobuparolieit TMH3e;

MPUBOAUTL  TIpUMepbl  (HaxoAWTb MHGOPMALMI0 O T[pUMepax) IPAKTUUYECKOTo
WCTOJb30BaHusl  (M3UUYeCKUX 3HaHUW B TIOBCEJHEBHOW JKM3HU [Jisi oOecrieueHust
6e3omacHocTy Tipu obpailjeH!H C TTpPUOoOpaMU ¥ TeEXHUUEeCKUMU YCTPOMCTBaMH, COXpaHeHUsI
3[I0POBbsI U COOJTIO/IEHsI HOPM KOJIOTHUUYeCKOT 0 TIOBeZIeHHsl B OKpY Kalollleil cpe/ie;
OCYLIECTB/SATH TOMCK UH(pOpMauuu  (QuU3nueckoro cojepkaHuss B  VHTepHeTe,
CaMOCTOATe/IbHO  ()OPMYJIUPYsI TOWMCKOBBIM 3alpoOC, HaxXOAuUTb IyTH OMpeJereHus
JIOCTOBEPHOCTH TOYYEHHOM HWH(OpMalMd Ha OCHOBE HWMEHIUXCd 3HaHUM U
JIOTIOJTHUTETbHBIX UCTOUHHKOB;

WCTI0/Tb30BaTh TIPU BBITIOJTHEHUM YueOHBbIX 3aflaHuii Hay4YHO-TIOMYJ/ISIPHYIO JTUTepaTypy
(13UUeCcKoro cofeprkaHusi, CripaBOYHble MaTepuasbl, pecypchl ceTd VIHTepHeT, BnazeThb
npréMaM¥ KOHCTIEKTUPOBAHUS TeKCTa, NpeoOpa3oBaHust WHGOPMALIUK U3 OZHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/laBaTh COOCTBeHHBbIE TMMChbMEHHbIE U YCTHBbIe COOOIIeHHsI Ha OCHOBe WMHGOpPMAIUU U3
HEeCKOJIbKMX UCTOYHUKOB (DU3UUeCKOT0 COoZiepKaHusl, TTyO/IMUHO TIpe/ICTaB/sSTh Pe3y/bTaThl
TPOEKTHOW WJIM MCC/e/I0BaTe/bCKOM JesiTeIbHOCTHA, MPU 3TOM TI'PAMOTHO MCIOJIb30BaTh
V3yUeHHbIM TIOHATUMHBIM amrapaT W3ydyaeMoro pasfena (U3MKA M COINPOBOKJATh
BLICTYTIJIeHUE TIpe3eHTalueld ¢ yuéToM 0COOeHHOCTeN ayIUTOPUY CBEPCTHUKOB.



TEMATHNUYECKOE IVIAHUPOBAHUE

8 KJ/TACC
Ne HaumeHoBaHuUe pas3/esioB U TeM KonnyecTBo yacos JJIeKTpoHHbIe (U poBbIe)
n/n NporpaMMsbI Bcero KoutposibHbie | JIabopaTopHble | 00pa3oBaTe/bHbIe PeCypChl
padoThI padoThI
Pazgen 1. TensioBblie AB/IeHUA
1.1 CTpoeHue U CBOMCTBA BelleCcTBa 7 0 1 bubmmoreka LJOK
https://m.edsoo.ru/7f4181ce
1.2 TeroBbIe MpoLECCHI 18 1 3 bubnmoreka LJOK
https://m.edsoo.ru/7f4181ce
WToro o pazgeny 25
Pazpien 2. DeKTpruyecKre U MarHUTHbIE SIBJICHUS
2.1 DJIeKTpyUYeCcKre 3aps/bl. 3apsykKeHHbIe Tesla 7 0 1 bubmoreka IIOK
1 UX B3aHUMO/leliCTBHe https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN 3/1EKTPUYECKUU TOK 20 1 3 bubmoreka LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble sIBJIeHUs 4 1 1 bubmoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 OJIEKTPOMarHuTHas UHAYKLMS 2 0 0 bubmmoreka IIOK
https://m.edsoo.ru/7f4181ce
Ntoro no pa3peny 34
Pa3pen 3. CBeTOBEIe sIB/IeHHS
3.1 | CBeTOBbI€ sIBJIEHUS 6 1 | 0
Wtoro no paspeny 7
Pe3epBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68 4 9

I[MTPOI'PAMME




9 KVIACC

No HaumeHoBaHMe pa3je/ioB U TeM KosmmuecTBo yacos
J/ieKTpoHHbIe (U poBkIe)
n/n MporpaMmal Bcero KonTtpo/ibHbIe IIpakTHyeckue
o0pa3oBarTe/IbHbIE PeCypPChl
paboTsI padoThI
Pa3pgen 1. MexannueckKue siBJieHUS
1.1 MexaHun4yeckoe gBm»xeHne n crnocobswl 16 1 1 Bunbnnoteka LLOK
ero onncaHus https://m.edsoo.ru/7f41a4a6
1.2 3aKOoHbl HblOTOHa. 1 1 Bnbnnoteka LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHeHus 7 1 0 Bubnnoteka LLOK
https://m.edsoo.ru/7f41ad4a6
MToro no pasgeny 41
Pasgen 2. MexaHuuyecKHe Ko/ie0anus U BOJTHbI
2.1 MexaHun4vyeckune konebaHuns 6 0 2 Bnbnnoteka LOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHun4eckune BOJIHbI. 3BYK 8 1 0 Bubnnoteka LLOK
https://m.edsoo.ru/7f41ad4a6
WToro no pasgeny 14
Paszpen 3. DjIeKTpOMarHuTHOE 101 U 3/IEKTPOMarHUTHbIE BOJIHBI .
3.1 dNeKTpoMarHUTHoe none u 7 0 Bubnnoteka LOK
3JIEKTPOMArHMUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
3.2 SIBneHne 371eKTPOMarHUTHOW UHAYKLIWU. 5
3.3 OJIeKTpPOMarHuTHas MpyUpo/ja ceera. 1 bubmmoreka IIOK
https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 18
Pa3pen 4. KBanToBble siBjieHuss. CTpoeHHe aTOMa U aTOMHOI0 siipa.
4.1 CTpoeHune aToOMHOro agpa. daepHble 7 0 bubnnoTteka LLOK
CUJIbI. https://m.edsoo.ru/7f41a4a6
4.2 SpepHble peakiyu. 7 0 2 bubmmoreka IIOK
https://m.edsoo.ru/7f41a4a6
4.3 AToMHasi SHepreTuka 6 1 1
WToro no pasgeny 20
Pa3zgen 5. CTpoeHHe U 3BOJIIOLMS BCe/IeHHOM.
5.1 | CTpoeHUe BCeJIeHHOM. 7 0 | 0
MToro no pasgeny 7
Pe3epBHOe BpemMs 2




| OBLLEEE KOJINYECTBO YACOB MO NPOrPAMME

[ 102

| 5










8 KVIIACC

KosmmuecTBo uacoB

OnekTpoHHbIe LU(ppoOBbIE

Ne
Tema ypoka KonTposbabie| I[IpakTuyeckue obpasoBare/bHbIe
n/n Bcero
pPadoThI padoThI pecypchbl
HOBHbIE TI0JI0’KEeHHSI MOJIEKYISIPHO-
|| S oo oo Sumrra LOK
P https://m.edsoo.ru/ff0a5256
TIO/ITBEP>K/I€HUST
2 Macca u pa3mep aTOMOB U MOJIEKYJT
3 Mogenu TBEPZAOTO, >KUKOT0 U ra3000pa3HOro bubnmoteka LJOK
COCTOSTHMM BellleCTBa https://m.edsoo.ru/ff0a540e
OOmbsicHeHHe CBOMCTB TBEPAOrO, XKUJKOTO U
4 ra3000pa3HOro COCTOSTHUM BelljecTBa Ha
OCHOBE TIOJIO’KeHUM MOJIeKY/ISIPHO-
KUHETUYEeCKOU TeOPUU
5 Kpucranniueckue u amopdHble Tesa Bub/morexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U Kallu/UIIPHOCTD. bubnuoreka LIOK
IToBepXHOCTHOe HaTsDKeHHe https://m.edsoo.ru/ff0a5530
7 TeruioBoe paclvpeHue U CxaTue Bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIiepaTypbl CO
CKOPOCTbBIO TEIJIOBOT'O JBMKEHUSI YaCTUI]
9 BHyTpenHsist 3Heprusi. CriocoObl n3MeHeHust bubmioteka LIOK
BHYTpPeHHeH SHepruu https://m.edsoo.ru/ff0a5c60
10 Bugel Terionepegauu Bub/morexa LOK
A PeA https://m.edsoo.ru/ff0a6412
Ypok-kKoHpepeHuus "IIpakTrueckoe
11 anonwoiHII)/le ;_IEHJIOBII:)IX CBOWCTB BellleCTB U 1 Bubmorexa [OK
n ; https://m.edsoo.ru/ff0a65c0
MaTepPHAJIOB B LIEJIIX SHEProCOepesKeHUsT
12 KonnuectBo Temniortsl. Y enbHas bubnuoreka IIOK




TeIJIOEMKOCTb

https://m.edsoo.ru/ff0a6976

YpaBHeHuUe TeryioBoro banaxca. TeryioobmeH

bubmiorteka LJOK

13 Y TEIJIOBOE pPaBHOBeCHe https://m.edsoo.ru/ff0a7088
o | topeopnen s Vi Busmores 10K
Ny . P o https://m.edsoo.ru/ff0a6a98
XOJIO/IHOW ¥ TOpsTYeld BOJbI
PacueT KO/IMueCTBa TeTIOThbl, HEOOXOJUMOTO
15 [IJIs HarpeBaHus Tejla U BbIZeI1eMOTr0 UM TIPU
OXJIAXKJeHUH
16 JlabopatopHasi paboTta "OmnpesieneHve bubnuoreka IIOK
y/le/TbHOU TeTIOEMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y [ie/lbHasi TeryioTa bubmoteka LJOK
CropaHusi https://m.edsoo.ru/ff0a7b5a
18| xpmcranmeckne ven. Ygeman renrora buimorexa LIOK
P oA https://m.edsoo.ru/ff0a71d2
TUIaBJI€HUSI
JlaboparopHasi pabota "OmnpefeneHue bubmioreka LJOK
19 hed mn
ye/TbHOW TeIUIOThI T171aB/IeHusI Ib/ia https://m.edsoo.ru/ff0a72fe
20 ITapoobpa3oBaHue ¥ KOHJEHCALHS. bubmoteka LJOK
Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y jesibHast TerioTa
71 rapoobpa3oBaHus U KOH/JeHCal1H. bubmoteka LIOK
3aBUCUMOCTb TeMIlepaTypbl KUIIeHUsI OT https://m.edsoo.ru/ff0a786c
aTMOC(hepHOro JaBJIeHus
22| “Onpoenenmie ovmocmenanot srabocn bubmorexa LIOK
peA " https://m.edsoo.ru/ff0a7628
BO3/yXa
e PerieHue 3a/jau Ha omipefie/ieHre BIaKHOCTH
BO3/yXa
24 [TpuHLUIBI pabOTHI TEIJIOBLIX JBUraTeIei.

[TapoBasi TypbuHa. [IBuraresns BHYTPEHHETO




CropdHusd

75 KIIJ TerutoBoro gsurartesis. TerioBbie bubmiorteka LJOK
JIBUTATe/IM U 3al1UTa OKPY)Karoller cpefibl https://m.edsoo.ru/ff0a7c7c
6 3aKOoH COXpaHeHUs Y TIpeBpallieHUsl SHepPryuu B
TEeIJIOBBIX MPOLieccax
27| "Tonnoswe sssemncs, Hoversone arperami Bubmiorea LIOK
N o P https://m.edsoo.ru/ff0a83f2
COCTOSTHMI BellleCcTBa
38| smnesn. Hovenene arperarms cocromi BuGmiorera LIOK
L p https://m.edsoo.ru/ff0a86ae
Bell[eCTBa
729 OnekTpu3alys Ten. [IBa poia 3neKTpUYecKux
3apsiJioB
30 B3auMogeiicTBre 3apsyKeHHBIX Tesl. 3aKOH bubnuoreka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
31 Hocurenu sneKkTpyuueckux 3apsiioB.
DneMeHTapHbI 3apsifi. CTpoeHHe aToMa
[IpoBOgHMKY Y JY3/1EKTPUKH. 3aKOH bubmioreka LJOK
32
COXpaHeHUs 37IeKTPUUYECKOro 3apsi/ia https://m.edsoo.ru/ff0a8ef6
33 ? He}iﬁﬁiﬁﬁﬁ TI;I)IC(,TSII(J:IJJII(/)IiﬁHBJGIZiT UUYeCKOro Bub/morexa LOK
yi ) P https://m.edsoo.ru/ff0a95a4
TOKa
34 HelicTBUS 3/1eKTPUUECKOT0 TOKA Bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
35 ONeKTpUUYeCKUH TOK B MeTasliaxX, KUAKOCTIX bubmiorteka LJOK
Y rasax https://m.edsoo.ru/ff0a9838
36 DJIeKTpUYecKas Liellb U eé COCTaBHbIe YaCTU
Cuna Toka. JlabopaTopHasi pabora bubmoreka LJOK
37 " " 0.5
V3mepeHne 1 perympoBaHue CUJIbl TOKA https://m.edsoo.ru/ff0a8bd6
38 OJleKTpUYecKoe HarpsokeHue. BosbTmeTp. 0.5 bubmoreka IIOK

JlaboparopHasi pabota "V3Mepenue 1

https://m.edsoo.ru/ff0a9e14




pery/avpoBaHue HarlpsKeHus

COHPOTI/IBJ'IEHI/IE IMMPpOBOJHHUKA. Y,ZLGJIBHOE

bubmiorteka LJOK

39 CONPOTHUBJIEHUE BeleCTBa https://m.edsoo.ru/ff0aa738
JIabopatopHasi paboTa "3aBUCUMOCTb
3/IeKTPUUYECKOT0 COTIPOTUBIIEHHS TIPOBOJHUKA bubmoreka LJOK
40
OT €ero JJIMHbI, M/I0LLa1y TTOTIePeUYHOro https://m.edsoo.ru/ff0aa738
ceueHUs U Marepuasna"
a1 3aBUCUMOCTb CHJIbI TOKA OT HarlpsKeHUsl. bubmoreka LJOK
3akoH OMa /1711 yyacTKa Ljenu https://m.edsoo.ru/ff0aa44a
4 [TocnenoBarenbHOe Y napasuieibHOE
COeJJMHeHMs IPOBO/ITHUKOB
JTaboparopHast pabota "TIpoBepka npaBu/ia
CJI0)KeHUsI HarpsDKeHUH TIpu bubnuoreka IIOK
43
T0C/Ie/IoBaTe/TbHOM COe/IMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
w | Mdopstopan paor Miosepus s Bumonera 110K
A P p ., https://m.edsoo.ru/ffO0aadle
COeJMHEHUM Pe3HCTOpPOB
45 Peluienue 3az1au Ha rnprMeHeHre 3akoHa OMa bubmioreka LJOK
JUIs1 Pa3/IMUHOTO COeZIMHEHUS TTPOBO/JTHUKOB https://m.edsoo.ru/ff0aaf8a
46 PaboTa ¥ MOIITHOCTB 3/IEKTPHUECKOT0 TOKa. bubmoreka LJOK
3akoH JIxoyJisi-JIeHija https://m.edsoo.ru/ff0ab124
JIabopatopHasi pabota "OmnpezeneHye paboThbl bubmioreka LJOK
47 "
Y MOLI[HOCTH 3JIeKTPUYECKOT0 TOKa B JlaMIie https://m.edsoo.ru/ff0ab3e0
48 HarpesaHnue npoBOJHUKOB 3/IeKTPUYECKUM bubmoreka LIOK
TOKOM. 3aKoH J/xoysnsi-JleHla https://m.edsoo.ru/ff0ab660
49 Jlamria Haka/MBaHUs. DJleKTpUUecKue bubnuoreka LIOK
HarpeBaTe/IbHbIe IPUOOPBIL. https://m.edsoo.ru/ff0abd2c
bubmoreka IIOK
50 Koportkoe 3ambikaHue. [IpefoxpaHureny. https:/m.edsoo.ru/ff0abead
51 KonTponbHasi paboTa 1o Teme




«BJ'IEKTPI/I‘-IQCKI/IE ABJICHUSA»

59 MarnutHoe 1osie. MarHuTHOe 110J1e TIPSIMOTO bubmiorteka LJOK
TOKa. MarHuTHbIE JIMHUMU. https://m.edsoo.ru/ff0ac3d0
MarHuTHOe noJjie KaTyIlKy C TOKOM.
53 OJIeKTPOMAarHUThI g Bub/morexa LOK
P ' https://m.edsoo.ru/ff0acOba
54 ITpumeHeHre 3/1eKTPOMarHiTOB Bubmorea LIOK
P P ' https://m.edsoo.ru/ff0ac1d?
55 ITocTosiHHBIE MarHUTBLI. MarHUTHOE T0Jie bubmoTeka LJOK
3emsn. https://m.edsoo.ru/ff0ac74a
ONeKTpo/IBUraTe/ib MOCTOSTHHOTO TOKaA.
56 I/ICHOJII:>3§B8HI/IE 3/1eKTpO/IBUraTesieild B Bubmmorexa [OK
KTPOA " https://m.edsoo.ru/ff0ac86¢c
TeXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTe.
57 [JelicTBYe MarHUTHOTO T10J1S Ha MPOBOJAHUKY C
TOKOM.
58 Y CTpOUCTBO 3/1eKTPOU3MEPUTETBHBIX
niprubOpoB
59 KonTtposnbHast pabora o Teme
" JJIeKTpUUECKUE ¥ MarHWUTHBIE SIBJIEHUSI
60 Ncrounuku cBeta. PacripoctpaHeHue cseta Bubmorexa [OK
' POCTP ' https://m.edsoo.ru/ff0acb14
61 OtpakeHue cBeTa. 3aKOHbI OTPakeHHs CBeTa bub/morexa OK
P ) P ) https://m.edsoo.ru/ff0acc5e
[Tnockoe 3epkano. I[Ipoekt «Kak Apxumes, bubmoreka LIOK
62 o
nio/pker Pumckuii dhnoT» https://m.edsoo.ru/ff0acdc6
63 [Ipenomsienue cBera.
64 JIvn3el. OnTryeckas cvsa auH3bl. [IpoekT
«bIM30pYKOCTH Y [1a/IbHO30PKOCTb. OUKU»
65 W300paxkenue, JaBaeMoe JTMH30M.




66 KonTtponbHast pabora o TemMe «CBeTOBbIe
SABJIEHUA»

67 [ToBTOpeEHUe.

68 [ToBTOpEHUeE.

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

68

14.5




9 KVIIACC

Ne Tema ypoka KosnyecTBo yacoB JJ/IeKTPOHHBIe
n/n Bcero KouTtpoibHbIe IIpakTHUecKue nudpoBbie
padoThI padoThI oOpa3oBaTeIbHbIE
pecypchl

1 MexaHn4yeckoe OBUXXeHKe.

OTHOCUTENBHOCTb MEXaHNYECKOro
OBUXEeHNA.

2 Cunctema otcyeTa. [NepemelyeHue. Bubroteka LIOK

https://m.edsoo.ru/ff0ad474

3,4 OnpepeneHne KoopanHaThI Bubroteka LIOK
OBUXXYLLEerocsd tena. https://m.edsoo.ru/ff0ad19a

5 [MepemelteHue npwu
NPAMOJINHENHOM PAaBHOMEPHOM
OBVKEHUNWN.

6,7, | MpaAMonnHenHoe paBHOYCKOPEHHOE bubmoreka LIOK

8 OBU>XXeHune. YckopeHune. CKOpPOCTb. https://m.edsoo.ru/ff0ad8d4

9 NepemelyeHuve npu
NPSMOJIMHENHOM PAaBHOYCKOPEHHOM
OBUXEHNWN.

10 JlabopaTopHas paboTa "Omnpeznenenue Bubmorexa LIOK
YCKOPEHH: TE/Ia HpH paB‘I,{ OyCKOPEHH?M https://m.edsoo.ru/ff0adb18
JBWKEHUHU 10 HaKJIOHHOM IJIOCKOCTH

11 OTHOCUTENBbHOCTb OBUXEHUSA

12,1 | PaBHOMepHOe [BW)KEHME 10 OKPY>KHOCTH. bubnuoreka LIOK

3, T[Tepuoj 1 yacToTa oOpaleHust https://m.edsoo.ru/ff0ae176

14

15,1 | IlenTpocTpemMuTebHOE yCKOPEeHHe

6

17 KoHTposibHas paboTta Nel no Teme:

«PaBHOMepHOe 1 paBHOYCKOPEHHOE
OBUNXEHWNA»
18 MepBbI 3aKOH HbOTOHA. BekTop cuibl Bubnnoteka LLOK

https://m.edsoo.ru/ff0ae
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19. BTopon 3aKOH HblOTOHa. 1 Bubnnoteka LOK
PaBHopencTByloWwasn cuna https://m.edsoo.ru/ff0ae
72a
20. TpeTnin 3akKoH HbloToHa. Cynepnosnuuns 1 Bubnnoteka LLOK
cun https://m.edsoo.ru/ff0ae
982
21, PeweHure 3a0a4 Ha 3aKOHbI 2 bubnuoreka LIOK
22 HbloTOHa https://m.edsoo.ru/ff0aeb6c
23, CsoboaHoe nageHme Ten. 2 BuGmorexa [IOK
24 [BvxeHve Tena, OpoLeHHoro https://m.edsoo.ru/ff0af044
BepPTUKaIbHO BBEpPX.
25 NlabopaTopHas paboTa Ha Temy: 1
«N3mepeHmne yckopeHus
cBobogHOro NnageHns»
26 3aKOH BCEMUPHOIro TArOTEHUS. 1
27 PeweHune 3agay Ha Temy: «Cunna 1
YMPYrocty N cuna TaHxXecTun»
28 PeweHune 3apay Ha Temy: 1
«[paBUTaLMOHHbIE CUNbI»
29 PelwweHne 3aga4y Ha Temy: «Cunebl 1 Bubnmoreka LIOK
TPpeHNA» https://m.edsoo.ru/ff0afa26
30, ABnxxeHne Tena, bpoweHHoro nog | 2
31 YrJIOM K TOPU30OHTY.
33, KpuBoanHeENHoe OBUXXEHMNE. 2
34
35 ncs3 1
36 MMmnynbc Tena 1
37- | 3aKOH COXpaHeHns nMnynbca 3
39
40 3a4eT no 3TUM TeMaMm 1
41 KoHTponbHasg paboTa. 1
41,42 | KonebaTtenbHoe ABMXXEHME N ero 2 Bubnnoteka LOK
XapaKTepUCTUKN https://m.edsoo.ru/ffObl
858
43 MaTeMaTnYeCKNn U NPy>XMHHbIN 1

MaATHUKN




44 NabopaTopHada paboTa «OnpeageneHue 1 Bubnnoteka LOK
YacToTbl U Nepuoga KonebaHum https://m.edsoo.ru/ffObl
HUTSIHOrO MassiTHUKa OT ero AJIMHbI» aec

45 lMpeBpalleHne sHeprum npu 1
MeXaHNYeCKNX KonebaHnsax

46 3aTyxatouwmne konebaHus. 1 Bubnnoteka LLOK
BbIHY>XOeHHble KonebaHunsa. Pe3oHaHC https://m.edsoo.ru/ff0b2

0f0

47 NabopaTopHasa paboTa «OnpegeneHue 1 Bubnnoteka LLOK
YacToTbl U Nepuoga KonebaHumn https://m.edsoo.ru/ffObl
NPY>XUHHOIr0 MassTHUKa» aec

48 MexaHun4yeckue BosiHbl. CBONCTBA 1 Bubnnoteka LOK
MeXaHW4YeCcKux BoJIH. NpoaosbHbIe 1 https://m.edsoo.ru/ff0b2
rnornepeYyHble BOJIHbI 1fe

49,50 | MexaHU4YecKune BOJIHbI B TBEPAOM Tene. 2
CencMmyeckmne BOJIHbI

51 3BYKOBble BOJIHbl. CBONCTBa 3BYyKa. |1
3BYKOBbIE SIBJIEHUS.

52- PacnpocTpaHeHue 3BykKa. CKkopoCTb | 3

54 3ByKa. OTpa)keHune 3ByKa.

55 KoHTposibHas paboTa no Teme 1
«MexaHunyeckune konebaHuns n
BOJIHbI»

56 MarHuTHoOe none. OgHopoaHOE U 1 Bunbnmnoteka LLOK
HeogHOpOoOHOE MarHUTHbIE NOonS. https://m.edsoo.ru/ff0b2

abe

57,58 | HanpaBsieHne ToKa 1 HanpaBieHue 2
JIMHNI €ero MarHMTHoro nons. «MpaBuno
rMpaBoOn PyKn»

59 Cwnna, pencreytowas Ha NPoBOOHUK | 1
C TOKOM B MarHMTHOM MnoJe.

60 NHOYKUMS MarHUTHOr o noss. 1

61,6 | MarHUTHbIN NOTOK. 2

2

63 fiBNneHmne asieKTpoOMarHMTHOW 1
NMHOYKLUNN.

64 NabopaTopHas paboTa «M3y4yeHne |1

ABJIEHUNA 3J'IEKTpOMaI'HI/ITHOI7I




NHOYKLUMN»

65 [NepeMeHHbIN 31eKTpu4eckmm Tok. |1
66 INeKTpoOMarHUTHoe rnoJse. 1
67 DNEeKTPOMAarHUTHbIE BOJIHbI. 1
68,6 | DnekKTpoMarHUTHasa npuponaa 2 Bubmoreka LIOK
9 cBeTa. https://m.edsoo.ru/ff0b31d
0
70 MNpenomneHune cegeTta. dumsnyecknnm |1 Bubmoreka IIOK
CMbICJ1 MOKa3aTens rnpesioMseHuns. https://m.edsoo.ru/ff0b365
8
71,7 | Tnbl ONTNYECKNX CNEKTPOB. 2 bubmoreka LIOK
2 https://m.edsoo.ru/ff0cOf4c
73 KoHTposibHasA paboTa 1
«DJIEKTPOMaArHUTHbIE SABJIEHNS»
74 PagnoakTmBHOCTb U €€ Buabl. Mooesnb 1 Bubnnoteka LOK
aToMa. OnbIT Pe3sepdopaa. https://m.edsoo.ru/ffOcl
672
75 PagnoakTuBHbIe npeBpaLLeHNs. 1 Bubnnoteka LLOK
M3oTon.l https://m.edsoo.ru/ffOcl
al4g
76 JKCnepnMeHTalJibHble MeTOoAbl 1
nccnenoBaHMs 4YacTul,
77 OTKpbITUE NpoToHa. OTKpbITUE 1
HEUTPOHaA.
78,7 | CocTaB aToMHOro agpa. Maccosoe |2 Bbubroteka LIOK
9 4MCN0. 3apA[0BOE HYUCIIO https://m.edsoo.ru/ffO0c1c58
80 AnepHble Cubl. DHEPrusa CBA3N. 1 Bbubaroteka LIIOK
HedekT macc. https://m.edsoo.ru/ffO0c1d7a
81- | AnepHble peakuun. Anba-, beta-, |3
83 ramma- u3ny4yeHuns
84 LlenHasa peakuyus. 1
85 NabopaTopHas paboTa «m3ydyeHne |1
neneHns aaepHoro aapa no
doTorpadunnm TpekoB»
86 NabopaTopHas paboTa «M3y4yeHne |1

TPEKOB 3apPAXEeHHbIX 4aCTWnL MNno




roTOBbIM (poTOorpadpmnuam»

87 AfepHbIN peakTop 1

88 ATOMHas sHepreTunka 1

89 Buonornyeckoe pencreme 1
pagnauunn. lNMepmnopa nonypacnaja.

90 TepmMosgepHas peakyus. 1

91 NabopaTopHasa paboTa «OueHKa 1
nepuoaa nosaypacnaga
HaxXo4ALMNXCA B BO3yXe
NPOAYKTOB pacnaga pagoHa»

92 KOHTpoOJibHasa paboTa no Teme 1
«CTpoeHMe aToMa 1 aTOMHOTI0
anpa»

93 MpouncxoxxneHme CosIHEYHOW 1
CUCTEMBI.

94 dusmnyeckasa npmpoaa HebecCHbIX 1
Ten CoNIHEYHOW CUCTEMBI.

95 Bonblwne nnaHeTbl CONHEYHON 1
CUCTEMBI.

96 Manble Tena Co/IHEYHON CNCTEMDbI 1

97,9 | ®n3nyeckasa npuposa CosHua n 2

8 3Be3/.

99 CTpoeHune BCeNeHHOWN. 3BooLuns 1
BCEJIEHHOMN.

100 | 3a4eT «CTpOEHMe n apoaruus 1
BCEJIEHHON»

101 | WToroBas KOHTpoOsbHag paboTa 1

102 | O6o6uwatoLmin ypok. 1

NTOIro YACOB 102







YYEBHO-METOONYECKOE OBECINMEYEHUVUE OBPA3O0OBATEJIbHOIO
NMPOLUECCA

OBA3ATEJIbHbBIE YHEBHBIE MATEPUAJIbI )19 YHEHUKA

» ®du3nka, 8 knacc/ NepbiwknH A.B., OBLLECTBO C OrpaHNYeHHON
OTBETCTBEHHOCTbIO «APODA»; AKUMoHepHoe obLlecTBo «M30aTenbCTBO
«[lMpocBeleHne»

* ®dum3nka, 9 knacc/ NepbiwknH A.B., T'yTHUK E.M., ObLwecTBO C OrpaHNYeHHON
OTBETCTBEHHOCTbIO «APODA»; AKLUMOHepHOe obLecTBo «M30aTenbCTBO
«[lMpocBeleHne»

METOAOVYECKUMWE MATEPUAJIbI gNd YHUTENA

1. MepbiwKknH A.B. dn3nka. 7 knacc. Y4ebHuk anga obuwieobpasoBaTesibHbIX
ydypexgeHun . M.:Opoca. 2011

5. Jlykawwuk B.N. COopHMK BOMPOCOB 1 3agay no pusuke. 7-9 kn. - M.:
NMpoceeweHne, 2010. -192c.

8 KJIACC

1. Pabo4as nporpamma. ®usmka. 7 - 9knaccol: y4ebHo-MmeToamn4eckoro
nocobusa /cocT.TuxoHoBaE.H. - 2-e n3g.,ctepeotun. -M.: ipoca,2013. - 398,(2)
2. MporpaMmMbl 0CHOBHOro obuiero obpasoBaHus. Pusmka. 7 - 9 Knacchl
(aBTOpbI:A.B.MNepbiwkuH, H.B. ®nnoHosunY, E.M. IN'yTHUK).

3. Paboyvas nporpamma no ¢dpusunke. 7 knacc/ Coct. T.H. CeprueHko. - M.:
BAKO, 2014, B cOOTBETCTBUMN C BbIOBpaHHbLIM y4€OHNKOM:

4. NepblWwKUH A.B. ®n3unka. 7 knacc. Y4ebHunk gnsa obweobpasoBaTesbHbIX
yupexgeHun . M.:[lpoga. 2011

5. Jlykawwuk B.N. CbopHMK BOMPOCOB 1 3agay no usmke. 7-9 kn. - M.:
NMpoceeweHne, 2010. -192c.

6. Knupuk JI1.A. ®nsmka - 7. Pa3HOypOBHEBbIE CaAMOCTOSATESIbHbIE U
KOHTPOJIbHbIe paboTbl. -5-e nspaHue,- M.UJIEKCA, 2013.

7. «KOHTpPONIbHO-U3MepUTeNbHbie MaTepuabl. Dnsnka. 7 knacc/Coct. H.U.
30puH. - 2-e n3a.,nepepabd. - M.:BAKO, 2013.

18.A.B. lNepbiwKknH ®nsmnka-8kn 2017 M. poda

11.H.B. ®nnoHoBu4 MeTogunveckoe nocobue 2015 M. podcha

12.A.E. MapoH, E.A. MapoH CaMoCToSATENbHbIE N KOHTPOJIbHbIE PaboTbI-8
knacc 2017 M. poda

13.B.B. WaxmaToBa ,0O.P. LLegep OuarHoctu4eckne paboTbl -8 knacc 2016 M.
HApoda

14.A.E. MapoH, E.A. MapoH, C.B. NMo3oncknm CéopHMK BonpocoB n 3agay 2015
M. Opoa

9 KJIACC

1. Paboyas nporpamma. ®usmka. 7 - 9knaccol: y4ebHo-meToamn4eckoro
nocobusa /cocT.TuxoHoBaE.H. - 2-e n3a.,ctepeoTtun. -M.: ipoca,2013. - 398,(2)
2. MporpamMmbl ocHoBHOro obuiero obpasosaHusa. d®msmka. 7 - 9 Knaccol
(aBTOpbl:A.B.MepbliwknH, H.B. ®dnnoHosuny, E.M. N'yTHUKK).

3. Paboyvasa nporpamma no gpmiunke. 7 knacc/ Coct. T.H. CeprueHko. - M.:
BAKO, 2014, B cOOTBETCTBUU C BbIOpaHHbLIM y4EOHNKOM:

4. NepblWwKUH A.B. ®n3mnka. 7 knacc. Y4ebHuk ansa obuieobpasoBaTenbHbIX
ydypexageHun . M.:podga. 2011

5. lykawwunk B.N. C60pHMK BONPOCOB 1 3afay no pusnke. 7-9 kn. - M.:
MpoceelweHne, 2010. -192c.

6. Kupuk JI.A. ®usumka - 7. Pa3HOYpOBHEBbIE CAMOCTOATEsIbHbIE U
KOHTpOJIbHble paboThl. -5-e nzganHune,- M.\UJIEKCA, 2013.



7. ActaxoBa T.B. ®u3uka. 7 knacc. JlabopaTopHble paboTbl. KOHTpObHbIE
3anaHund. -CapaTtos:Jlnuen, 2014.
8. «KOHTpONIbHO-NU3MepuTenbHble MaTepuabl. dnsnka. 7 knacc/Coct. H.U.
30puH. - 2-e n3a.,nepepabd. - M.:BAKO, 2013.
9. MapoH A.E. ®usunka. 7 knacc: y4yebHo-meToamn4eckoe nocobmne/ A.E. MapoH.-
M.: Apoda, 2011.- 123c.:
KOHTpPOJIbHbIE 1 CaMOCTOosTe IbHble paboTbl Mo dun3nke. 9 KNacc: K y4ebHuky
A.B. MepblwKnHa, E.M. N'yTHUK «®unsmka 9 knacc» / O.N. Npomuyesa. - M.:
N3paTenbCcTBO «IOK3aMeH», 2014.
TecTbl N0 pusuke. 9 knacc: K y4ebHuky A.B. MNepbiwknHa, E.M. IN'yTHKK
«PunsnkKa
9 knacc» / O.U. T'pomuesa. - M.: 3gaTenbCcTBO «IdK3aMeH», 2010.
dunsmka. 9 Knacc. Tematnyeckme TecTtoBble 3agaHua ona noarotosku K NMA. /
aBT.- cocT.: M.B. bongeHko, O.H. MupowkuHa. - dpocnasnb: OO0 «AkageMus
pa3sutusa», 2014.
LNDPPOBbLIE OBPA30OBATEJIbHbIE PECYPCbIl U PECYPCbIl CETU
MHTEPHET
8 KJIACC
1. bubnnoTteka - BCE no npegmeTy «dusnka». - Pexxmm gocrtyna:
http://www.proshkolu.ru
2. BugeoonbITbl Ha ypokax. - Pexxum gocTtyna: http://fizika-class.narod.ru
3. EanHag konnekumsa ungpoBbix obpasoBaTesibHbIX PecypCcoB. - Pexxum

nocTtyna: http://school- collection.edu.ru

4. N"HTepecHble MaTepuabl K YpOKaM (PU3NKWN MO TeMaM; TeCTbl Mo TeMaM;
HarnagHble nocobumsa K ypokam. - Pexxum goctyna: http://class-fizika.narod.ru
5. Undgposble obpa3oBaTesbHblE pecypchbl. - Pexxnm goctyna:
http://www.openclass.ru

6. DNEeKTPOHHbIe y4ebHUKKN Mo husmke. - Pexxmum gocrtyna:

http://www.fizika.ru

9 KJIACC
1. BupeoonsITbl Ha ypokax. - Pexxum pgoctyna: http://fizika-class.narod.ru

2. EanHag konnekumsa ungpoBbix obpasoBaTesibHbIX PeCypCoB. - Pexxum



pocTtyna: http://school- collection.edu.ru

3. IHTepecHble MaTepmnabl K ypoKaM pU3NKKN MO TeMaM; TeCTbl N0 TeMaM;
HarnsagHble nocobumsa K ypokam. - Pexxum gocTtyna: http://class-fizika.narod.ru
4. UndpoBble obpa3oBaTesibHbIE pecypchl. - Pexxnm goctyna:
http://www.openclass.ru

5. 9neKTpoHHble y4ebHnKN no umnsnke. - Pexxmum goctyna: http://www.fizi






