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INIOACHUTEJ/IbBHASA 3AIIMCKA

[Mporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 00Iero o0Opa3oBaHMs COCTaBjieHa Ha
OCHOBe TIO/IOKeHWM W TpebOBaHWM K pe3y/jbTaTaM OCBOeHHsI Ha 0a30BOM YpPOBHe OCHOBHOM
oOpa3oBaTenibHOM Tporpammsbl, TipeActaBieHHBIXx B ®PI'OC OO0, a Takke C y4ETOM
denepanpbHON paboueil TporpamMmbl BoclUTaHus W KOHIIeNMuu mpernofiaBaHus yueOHOTO
npegMeta «DU3MKa».
CopepkaHve  mporpaMMbel 1O (U3MKe  HampaBAeHO Ha  (opMupoBaHUe
€CTeCTBeEHHOHAyUHOW T'PaMOTHOCTH OOYYalOLIMXCSl W OpraHu3alui0 u3yueHus: (DU3WKKM Ha
JlesiTeTbHOCTHOM OcHOBe. B mporpaMme 1o (u3MKe YUMTHIBAIOTCS BO3MOXKHOCTH yueOHOTO
npegMeta B peanmu3saiui  Tpeboanuit ®I'OC OOO K IJIaHUPYeMbIM JIMUHOCTHBIM M
MeTaripe[METHBIM ~ pe3y/bTaTaM  O0yueHWs, a  TakkKe  MEXIpeJMeTHble  CBSI3U
eCTeCTBeHHOHAYYHBIX YueOHBIX IPeIMETOB Ha YPOBHEe OCHOBHOTO 0011Iero o6pa3oBaHMUs.
[Tporpamma 1o ¢u3MKe yCTaHaBIMBAeT pacripefiesieHre yuyeOHOro mMaTepwasa IO rofam
oOyuenuss (To Kjaccam), TIpeAJiaraeT TPUMEpHYIO TI0C/Ie0BaTe/IbHOCTh HW3yUeHUs TeM,
OCHOBAHHYH) Ha JIOTMKe pa3BUTUSl TPEJIMETHOrO COJep>KaHUsI U yuéTe BO3PACTHBIX
0Cc00eHHOCTeN 00YYarOIIUXCSL.
[Tporpamma 1o ¢u3vke pazpaboTaHa C Le/Ibl0 OKa3aHUsi MeTOJUUeCKOM MOMOIIU YUHUTeIT0
B CO3/laHMU paboueli porpamMmmel 1o yueGHOMY TipeimMeTy.
du3MKa ABASETCS CUCTEMOOOPA3YIOIIUM /il eCTeCTBeHHOHAayUHBIX yUeOHbIX MpeIMeTOB,
TOCKOJIbKY (pU3MUecKre 3aKOHBI Jie)KaT B OCHOBE TPOLIECCOB W SIBJIeHWM, U3y4yaeMbIX XUMUE,
Ouosioruen, actpoHoMUel U (GU3NUECKOUN reorpadueil, BHOCUT BK/aJi B eCTeCTBEHHOHAyUHYHO
KapTUHY MHpa, TpeJoCTaB/seT Haubosee sicHble 0Opasijpl TPHUMEHEHHsI HayyHOTO MeTofa
TI03HAHWUs, TO eCThb CTI0Co0a ToTyueHus JOCTOBEPHBIX 3HaHUI O MUpe.
OjfHa W3 TJIaBHBIX 3a7iau (u3nueckoro obpa3oBaHusl B CTPYKType o0iero o6pa3oBaHus
cocTouT B (HOPMUPOBAHUM eCTeCTBEHHOHAyYHOM TI'paMOTHOCTM W WHTepeca K Hayke Yy
00yuaromuxcsl.
V3yuenne ¢u3vku Ha 0a30BOM ypOBHe TIpejIiojiaraeT OBJaZieHHe CJielyHOIUMU
KOMITETEHTHOCTSIMU, XapaKTepU3yIOILIUMU eCTeCTBeHHOHAayUHYI0 TPaMOTHOCTb:
® Hay4HO OOBSICHATD SIBJIEHUST;
®  OIeHWBATh ¥ TIOHUMAaTh OCOOEHHOCTH HayUHOTO UCC/Ie/I0BAHUS;
® UHTepIpeTHpOBaTh JiaHHble W MCIMO/b30BaTh HayyHble [0Ka3aTelbCTBa [iJIs
T0JTyueHus BEIBO/IOB.
Llenu umsyueHuss (U3MKU Ha ypOBHe OCHOBHOTrO o0Oirjero obpa3oBaHusi orpejielieHbl B
Kowntjenuu niperiofiaBanust yuebHoro npegmMeta «®Pusmka» B 06pa3oBaTe/bHBIX OpraHU3al[Usx
Poccutickoii @efepaiiuy, peanu3yIOIIUX OCHOBHbIe 00IjeoOpa3oBaTeibHbIe TPOrPaMMBbI,
yTBepKAEHHON perieHreM Kosnernn MunHMcTepcTBa mpocBelijeHusi Poccutickoit ®Pepnepaiyu
(mportokon ot 3 mekabpst 2019 r. Ne ITK4BH).
Henu u3yuyeHus Gusukm:
* nmpuobpeTeHre WHTepeca W CTpPeM/IeHHs OOydaroImuxcsi K HAy4YHOMY HW3yUeHUIO
TIPUPO/IbI, Pa3BUTHE UX UHTE/JIEKTya/IbHbIX ¥ TBOPUECKUX CTIOCOOHOCTE;

® pasBuUTHe TIpeJCTaBJeHHWN O HAyuHOM MeToje TIO3HaHMSI W (opMHUPOBaHUe
VICC/Ie[|0BATe/IbCKOT0 OTHOILIEHHS K OKPY KarOIUM SIBJIEHHUSIM;

* (opMHpOBaHKWe HAyUYHOTO MHUPOBO33DeHHUsI KaK pe3y/bTaTa U3yueHusi OCHOB CTPOEHUS
MaTepuu U ¢yH/jaMeHTalbHbIX 3aKOHOB (hH3UKY;



¢ (opmupoBaHUe Mpe/ICTaBIeHUN O PO/ GU3UKU /1T Pa3BUTHS IPYTUX eCTeCTBeHHBIX
HayK, TEXHUKH U TeXHOJIOTUH;
® pa3BUTHE TIPeJCTAB/JIEHUH O BO3MOXKHBIX cdepax Oyayimieli mpodeccHoHaTbHOM
JeTe/TbHOCTH, CBSI3aHHOM C (DM3UKOM, MOATOTOBKA K Jla/IbHEHIIIeMY 00yUeHHIO B 3TOM
HaTpaB/IeHUH.
HocTiwkeHne S3TUX Iiesiell mporpaMmbl 10 (M3MKe Ha YPOBHE OCHOBHOTO OOII[ero
obpa3oBaHust 0becrieunBaeTCs pellieHreM CJleIyIOIIMX 3a4au:
* nmpuoOpeTeHWe 3HAHWK O [JUCKPETHOM CTPOEHHMH BeIIeCTBA, O MeXaHUYeCKHX,
TETIOBBIX, 3JIEKTPUUECKUX, MAaTHUTHBIX ¥ KBAHTOBBIX SIBJIEHUSIX;
® puoOpeTeHWe YMeHUW OMNWChIBATL U OOBACHATH (U3UUECKUe SIBJIeHUs C
WCTI0/Tb30BaHKeM TI0/TyUeHHbIX 3HaHWM;
® OCBOEHHE MeTO/IOB peIlleHUs] TIPOCTeMIINX PacuéTHBIX 3a/lad C WCIOIb30BaHUEM
bu3nuecKrUx Mozesieli, TBOPUECKUX U MPAaKTUKOOPHEeHTHPOBAHHBIX 3a/au;
® pa3BuUTHME YyMeHUH HabmoAaTh TIPUPOJHbIE SIBJIEHUS U BBITIOJHITH  OIIBITHI,
nabopaTopHble pabOThl M 3KCIIEPUMEHTa/IbHbIe WCC/IeI0OBaHUS C HCIOb30BaHHUEM
W3MepUTE/TbHBIX MPHUOOPOB;
® OCBOeHHe TIpUEMOB pabOThl ¢ WHGOPMalMel (U3NUeCKOTO COZEp>KaHUs, BK/IFOUYAst
WH(GOpPMALIMI0 O COBpeMEeHHBIX [IOCTW)KEeHUsX (U3MKMU, aHalu3 U KPUTUUECKOoe
olleHMBaHUe WHhOpMalny;
® 3HAKOMCTBO CO chepamMu NpodeCcCUOHATBLHOM [1eATe/TbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBpeMEHHBIMU TEXHOIOTUSIMHM, OCHOBAaHHBIMH Ha JIOCTHXXeHUSIX (hH3UUeCKON HayKHU.
Ha u3yuenue ¢u3vku (6a30Bbiii ypOBeHb) Ha YPOBHE OCHOBHOTO 00IIero oGpa3oBaHUs
oTBoUTCsA 238 yacoB: B 7 Knacce — 68 uacoB (2 yaca B Hejie/t0), B 8 Knacce — 68 yacoB (2 yaca B
HeJIesto), B 9 KJjiacce - 102 yaca 3 yaca B HeJIero).

[TpeanaraemMelii B mporpamMMe 1o ¢Gu3vke repeueHb 1a00PaTOPHBIX PabOT U OIMBITOB HOCUT
PEeKOMeH/IaTe/TbHbIM XapaKTep, Y4WTe/lb [e/laeT BbIOOp TpOBeAeHUs 1ab0paTOpHBIX paboT u
OTIBITOB C yUETOM UH/MBHUIYa/lbHBIX 0COOeHHOCTel 00yJaroLuXCsl, CIIMCKaA SKCIIePUMeHTa/IbHbIX
3a/laHyl, NpeJijlaraeMbIX B paMKax OCHOBHOI'O I'OCYJapCTBEHHOI' O 3K3aMeHa 110 (hU3MKe.



COJEPXAHUE OBYUYEHUSA
7 KIIACC

Pa3pen 1. Pusuka U eé po/ib B I03HAHMHU OKPY’KaKOLLero Mupa.

dusrka — HayKa O Tpupoze. fBneHus rpupogsl. Pusnueckue sIBJIeHUs: MexXaHUYecKue,
TeIJIOBbIe, 3/IeKTpPUYeCKre, MarHUTHbIE, CBeTOBbIE, 3BYKOBbBIE.

dusnyeckre BeWUYWHBL V3MepeHWe GH3NUECKUX BeJdunH. Du3nueckue TPUOOPHI.
[TorpemHoCTh M3MepeHui. MexayHapojHas CCTeMa e/IMHUL.

Kak ¢u3uka u Apyrve ecrecTBeHHble HayKW WM3y4yarOT NpUpoAy. EcTecTBeHHOHay4HbIN
MeToJ] TO3HaHus: Hab/ro/eHWe, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIJBI)KEHWE THUIIOTE3,
JKCIIEPUMEHT [0 TIpOBepKe Turore3, 0O0bsCHeHHWe HabmogaeMoro siBeHus. OrvcaHue
($U3MUeCKUX SABJIEHUH C IOMOLLBIO MOZesIei.

Jdemoncmpayuu.

1. MexaHuueckue, TeIJIOBble, 3/IeKTPUYeCKHe, MarHUTHbIE, CBETOBbIE SIBJIEHUSI.

2. ®usuueckre TpubOPHI U TpoLelypa MPSMbIX W3MepPeHH aHa/lIorOBbIM U LU(MPOBBIM

niprubopoM.

JlabopamopHble paGombl U ONbIMbL.

1. OmpeneneHye LieHbI JieJieHUs [IKa/Ibl K3MePUTebHOTO0 rpubopa.

N3mepeHue pacCTOSTHUM.
V3mepenue 00bEMa JKUAKOCTH U TBEPJOTO Tea.
OrnpepiesieHre pa3MepoB MaJibIX TeJl.

oA LN

V3mepeHre TeMriepaTypbl TIpU TIOMOLM JKHJKOCTHOTO TepMOMeTpa U JaTyuKa
TeMITepaTyphbl.
6. TlpoBefeHue uccie0BaHUS IO TIPOBEPKe TUIIOTE3bl: JalbHOCTh IM0JIETa IIApHKa,
TMYIIeHHOT0 FOPU30HTa/IbHO, TeM 0osblile, yeM O0Jblile BHICOTA MyCKa.

Paspen 2. IlepBoHaya/IbHbIe CBe/leHUsI 0 CTPOEHHH BelllecTBa.

CTpoeHMe BelllecTBa: aTOMbl M MOJIEKY/bl, WX pa3Mepbl. OIBITH], /[JOKa3bIBaOLHe
JWMICKpeTHOe CTPOeHHe BellleCTBa.

[Bwkenre vactur] BemlecTBa. CBsi3b CKOPOCTH /[BVD)KEHHSI YaCTHL] C TeMIIepaTypoii.
bpoyHoBckoe gaBwkeHue, auddysus. B3auMopelicTBUe 4YacTUL] BelllecTBa: MPUTSKEHUE U
OTTaJ/IKMBaHUe.

ArperaTHble COCTOSIHUSI ~ BellleCTBa: CTPOEHHEe Tra30B, JKUAKOCTeH U  TBEPABIX
(KpucTaMyecknx) Tes. B3auMoCBsi3b MeXK/y CBOWMCTBaAMM BeIL[eCTB B DPa3HbIX arperaTHbIxX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIDHBIM cTpoeHueM. OCOOeHHOCTH arperaTtHbIX COCTOSHUN
BO/IbL.

Jdemoncmpayuu.

1. HabmopeHue 6POYHOBCKOTO JABVKEHMUS.

2. Hab6mopenue quddysun.

3. Habmogenue siBieHUH, 0OBbSCHSIOUMXCS TPUTSDKEHHUEM WM OTTAJKWBaHWEM YaCTHI]

BeIl[eCcTBa.

JlabopamopHbie pabombl u onbIiMsl.

1. OueHka AriameTpa aToMa MeTO/,0M PsZIoB (C MCIO/b30BaHKeM (poTorpaduii).

2. OmbITHI 110 HAOJTIOZIEHUIO TETVIOBOTO PACIIMPEHHS T'a30B.

3. OmbIThI 1T0 0OHAPY>KEHUIO JeHCTBUSI CHJT MOJIEKY/IIPHOTO TIPUTSDKEHMS.



Pa3pen 3. /IBu>keHUe U B3aUMO/IelCTBHe TeJl.

Mexanuueckoe [BwkeHue. PaBHOMepHOe U HepaBHOMepHoe [BrkeHue. CKOpOCTb.
CpeHsisi CKOPOCTb [IPY HEPaBHOMEPHOM /[IBWKeHUU. PacuéT ryTu U BpeMeHU [IBUKeHUs.

flBnenve wHepuyu. 3aKOH HWHepLMM. B3aumogeiicTBue Ten Kak NpPUYMHA M3MEHEHUs
CKOPOCTH [BWKeHUs1 Tell. Macca Kak Mepa WHepTHOCTH Tesa. IlnotHocTh BerjectBa. CBsi3b
IVIOTHOCTU C KOJIMYeCTBOM MOJIEKYJ B e/IiHULIe 00BEMa BelljecTBa.

Cuna Kak XapakTepucCTHKa B3auMofelcTBusi Ten. Cuna ynpyroctd M 3akoH ['yka.
V3mepeHue cuibl C NOMOLIBK JUHAMOMeTpa. fIBeHWe TAroTeHWs W cwia TsokecTd. Cuna
TSDKeCTU Ha Jpyrux IuiaHetax. Bec Tena. Hesecomocts. CriokeHWe CWJl, HalpaB/IeHHBIX I10
ofHOU npsimoi. PaBHozelcTByro1as cul. Cua TpeHusl. TpeHue CKOJIbKeHUs] U TPeHHe TOKOs.
TpeHue B IpUpoZie U TeXHUKe.

emoucmpayuu.

1. HabsroeHre MexaHU4eCcKOoro ABMXKeHUs Tea.

2. H3mepeHue CKOPOCTH MPSIMOJIMHEMHOTO JBHKEHHSI.

3. HabmopeHue siB/ieHUS] MTHEPIHH.

4. HabsrogeHne U3MeHeHUsI CKOPOCTH TPY B3aUMOZIEMCTBUU TeTT.
5. CpaBHeHue Macc 1Mo B3aUMOZENCTBUIO TeJl.

. CnoxxeHue cusl, HaripaB/I€HHBIX TI0 OJJHOM MPSMOM.

JlabopamopHbie pabombl U onbIiMsl.

1. OnpefeneHne CKOPOCTH PABHOMEDHOIO [ABWXXeHMs (LIapvKa B >XUAKOCTH, MOJev

3JIEKTPUUYECKOT0 aBTOMOOWIIS U TaK Jiajiee).
2. OmpegeneHnie cpefHel CKOPOCTH CKOJIbXeHHUsI OpycKa WM IIapviKa 10 HaK/IOHHOW
TIJIOCKOCTH.

3. OrmpepeneHye 1JI0THOCTH TBEPZOTO TeJia.

4. OnbIThl, AEMOHCTPUPYIOLIYE 3aBUCUMOCTh pacTsDKeHUs (#edopmaliiu) Npy>XUHbI OT
TIPUJIO’KEHHOU CHJIBL.

5. OmnbITel, JEMOHCTPUPYIOLLKE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbXKEHUS OT Beca Tejla U
XapakTepa COINpPUKaCarIIUXCsl TIOBEPXHOCTEM.

Pa3pen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTEH U ra3os.

[Hapnenue. Criocobbl ymMeHblIIeHUsI U YBellMueHUs AaByieHus. [laByieHue ra3a. 3aBUCUMOCTh
JlaByieHust Ta3a oT 00béma, TeMriepatyphl. [lepesiaua JaBsieHUs: TBEPABIMU TeJIaMH, >KUJKOCTSIMHU
Y ra3amu. 3akoH Ilackans. ITHeBMaTHueckue MallivHbL. 3aBUCMMOCTh [aBeHUS] )KUAKOCTU OT
raybunel.  ['mapocratmueckuid  mapagokc. CooOmarommyecss  cocyzel.  ['uzipaBivueckue
MeXaHU3MBl.

AtMocdepa 3emsii u atmochepHoe fAaBrieHue. [IpUuMHBI CyllleCTBOBaHUSI BO3ZAYIIHOMW
o6onouku 3emsn. OmnbiT Toppuueiu. V3MepeHue aTtMochepHOro JaBjieHHs. 3aBUCUMOCTb
aTMOC(epHOTO [laBleHUs OT BBICOTHI HaJ, ypoBHeM Mops. [Ipubopel [Ansi u3MepeHUst
aTMOC(epHOro JaBeHuUs.

[eiicTBUe )XMIKOCTU U ra3a Ha MOrPY>KEHHOe B HUX Teso. BriTankrBaroias (apxume/i0Ba)
cuna. 3akoH Apxumepa. [1naBanue ten. BosgyxornnaBanue.

Jemoncmpayuu.

1. 3aBHMCHUMOCTB JjaB/I€HUs ra3a OT TeMIlepaTypsbl.

2. Ilepepaua faBjieHUS] )KUJKOCTBIO U ra30M.

3. Coobmaroruecst CoCy/Ibl.

4. T'mppaBivuecKuii mpecc.



5. TlposiBneHue felicTBUS aTMOC(HEPHOTr0 JaB/IeHusl.

6. 3aBUCHMOCTb BBHITAJKUBAIOIIEN CHBI OT O0BbEMa TIOTPY)KEHHOW YacTH Tela U
IIJIOTHOCTH KU KOCTH.

7. PaBeHCTBO BbITa/JIKMBAIOLLEN CH/BI BECY BbITECHEHHOM >KUKOCTH.

8. YcnoBue maBaHMs Tesl: I[UIaBaHUWe WM TOTPY)KeHHWe TeJl B 3aBUCHUMOCTH OT
COOTHOLLIEHUS [JIOTHOCTeN Tesa U KUAKOCTH.

Jlabopamophblie paGombl U ONbIMbL.

1. WccnepoBaHue 3aBHCHMOCTH Beca Tesla B BoJie OT 00b&Ma MOrpyKEHHOW B XKUJKOCTh
4acTy Tesa.

2. OmnpegeseHWe BbITA/IKUBAIOLIEN CWU/Ibl, [eWCTBYIOLIed Ha Teso, IOTPY)XEHHOe B
JKUJKOCTb.

3. TlpoBepka He3aBUCHMOCTH BbITAJIKMBAIOLleN CU/bl, [JEMCTBYIOLleM Ha Telo B
JKUJKOCTH, OT MacChl TeJla.

4. OnbIThl, JeMOHCTPUPYIOLIME 3aBUCUMOCTb BbITA/JIKMBAIOLEN CUJIbI, JeMCTBYIOLeN Ha
TEJI0 B KUJKOCTH, OT 00BbEMa MOTPy>KEHHOM B >KUIKOCTb UaCTH Tejla U OT TVIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBaHMe apeomeTpa WIM KOHCTPYMpOBaHWe JIOLKA M OIpefielieHHe eé
IPy30I0AbEMHOCTH.

Pa3gen 5. PaGoTa U MOIHOCTHb. DHEPrHUs.

Mexanuueckasi pabora. MomHOCTb.

[TpocTeie MexaHU3MBI: pbluar, O0K, HAKIOHHAas TUIOCKOCTb. IIpaBU/IO paBHOBeCHS
pbruara. [IpumMeHeHMe TIpaBW/Ia paBHOBECHsI pblyara K O/IOKY. «30/710TOe MpaBUIO» MeXaHWKH.
KII[ npocTbix MexaHu3MOB. [IpocTbie MexaHW3MBbI B OBITY U TEXHUKe.

Mexanuueckass sHeprus. KuHeTnueckass M IOTeHLMa/bHast 3Heprus. [IpespaiijeHue
OJHOT 0O BH/la MeXaHUUeCKOW SHepryu B Ipyroi. 3aKOH COXpaHeHUsl SHepruy B MeXaHUKe.

Hdemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXaHU3MOB.

JlabopamopHbie pabombl U onbIMsl.

1. Ompegpenenue paboTbl CUbI TPeHHSI TIPM DPAaBHOMEPHOM [BIDKEHHH Teja II0
rOpPU30HTA/IbHOM TTOBEPXHOCTH.

2. WccnepoBaHve yCI0BUM paBHOBECHS pbluara.

3. Usmepenue KII/l HaK/IOHHOM NJIOCKOCTH.

4. V3ydeHue 3aKOHa COXpaHEHUs] MeXaHUYeCKOU SHepruMm.

8 KJIACC

Pazgen 6. TensioBble AB/IEHUA.

OCHOBHBIe TI0JIO’KEHUSI MOJIeKY/IIPHO-KMHeTUUeCKOW TeOpuM CTpOeHus BelllecTBa. Macca
W pa3Mepbl aTOMOB U MojeKya. OmnbITbl, TOATBEpP)KJaloll[ie OCHOBHBIE TI0JIOXKEHUS
MOJIeKY/ISIPHOKMHETUYeCKOW TeOpUH.

Mogenu TBEPAOrO, XXUIKOTO ¥ Ta3000pa3HOTO COCTOSIHUM BelecTBa. Kpucranmueckue u
amop(dHble Tena. OOBsICHEHNE CBOWCTB Ta30B, )KUAKOCTEHM U TBEP/BIX Te/T HA OCHOBE ITOJIO>KEHHUM
MOJIEKY/IIPHO-KUHEeTUUeCKOW Teopuu. (CmauMBaHWe U KaNWLIsIpHbIe siBjieHUsl. TerioBoe
pacIlvpeHye U CKaTue.



TemmnepaTtypa. CBfi3b TeMIiepaTypbl CO CKOPOCTbIO TEIUIOBOIO [BW)KEHUS] YaCTHLI.
BHyTpenHsis sHeprusi. CrnocoObl W3MeHeHWsI BHYTpPeHHel JSHepruu: Teruviornepejaua W
coBepiieHre paboThl. BUAbI Terionepeiaun: TeIIONPOBOJHOCTb, KOHBEKIVS, U3/TyUeHue.

KonvyecTBo TenoTel. Y/e/bHasi TeIJIOEMKOCTb BelljeCTBa. TeriooOMeH U TersioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OasmaHca. [lnaBieHue W OTBepJeBaHWe KPUCTA/UIMUeCKUX
BeI[eCTB. Y/le/bHasi TerjioTa IuiaBiaeHus. IlapooOpa3oBaHve W KoHZeHcauus. VcrmapeHwue.
Kunienne. YgenbHasi Teryiota mnapooOpa3oBaHMs. 3aBUCHUMOCTh TeMIlepaTypbl KHUIEHUs OT
aTMOC(epHOro ZiaB/IeHUs.

BnakHocTh BO3LyXa.

OHeprus TOIVIMBA. Y ie/lbHas TerioTa CrOPaHusl.

[MpuHUMnBEl paboThl TeryioBbIX gBuraTeneid KIIJ| TeruioBoro psuratens. TerioBbie
JIBUATaTesu U 3alliiTa OKpY Karolllel CpeJibl.

3aKOH COXpaHeHUs M NpeBpallieHrs SHepruM B TeIUIOBbIX IpoLjeccax.

Jdemoncmpayuu.

HabsroieHrie 6pOyHOBCKOTO [IBHKEHUS.

Hab6mogenue auddysum.

HabnromeHue siBieHU CMaurBaHUs U KalTWIISIPHBIX SIBJIEHU.

HabnrosieHye TeTioBOro paciiMpeHus TeJl.

Vi3MeHeHMe faBieHNs Ta3a MpU U3MeHeHNH 00bEMa U HarpeBaHUU WUJTA OXJIaXKI€HUH.
[TpaBuia u3MepeHus TeMreparypsbl.

Buppl Terionepesauu.

OxytaxxieHre Tpyu COBEePIIIeHUH PadoTHI.

0 0N O~ AN

HaFPEBaHI/Ie TIpH COBEPLIEHUHA pa6OTbI BHEIIIHMMU CHU/IdaMHU.

=
o

. CpaBHeHMe TelJIOEMKOCTel pa3/IMyHbIX BelleCTB.

=
=

. Habmogenue kureHus.

. HabsmroieHue MoCTOSTHCTBA TeMIIepaTyphl MPH TIaB/IeHUH.

13. Mopienu TemnoBbIX JBUTaTe/IeH.

JlabopamopHble paGombl U ONbIMbL.

1. OmbIThI MO OOHAPYKEHUIO JeUCTBUSI CUT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

=
N

OnbIThI 10 BBIPALLMBAHUIO KPUCTA/IOB IOBAPEHHOM COU WX caxapa.
OTBITHI TI0 HAOJTIOZEHHUIO TETVIOBOTO PACIIMPEHUS Ta30B, KUAKOCTeN 1 TBEPABIX TeJl.
OrmpefiesieHyie jaBieHNs BO3/lyXa B OasIioHe IIMpHLIa.

vk oenN

OTmbITEL, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBleHHs BO3Zyxa OT ero o0méma u

HarpeBaHUs WIN OX/IaKJeHUsI.

6. TlpoBepka THMOTe3bl JIMHEWHOW 3aBUCUMOCTH JJTHHBI CTOJIOMKA JKUAKOCTH B
TEepMOMETPUUYECKOM TpyOKe OT TemMIepaTypsbl.

7. HabmogeHue u3MeHeHUs BHYTPeHHel HepPruM Tesa B pe3ysbTare Teriornepesaud v
paboTbl BHEIIIHUX CUJL.

8. UccnenoBaHue siBieHUs TersioobMeHa NpY CMeIlMBaHWY XOJI0AHOU U ropsiueil BOJbl.

9. OripefeneHre KOJMUYECTBA TeIVIOTHI, II0JIyYEHHOIO BOJOW TIpU TersiooOMeHe C
HarpeTbIM MeTal/IMYeCKUM LIUJTUH/POM.

10. OnpesienieHrie yie/IbHOW TETUIOEMKOCTH Bell[eCTBa.

11. UccnenoBanue nporiecca ucrapeHus.

12. OnpepiesieHre OTHOCUTE/IbHOM BI&XKHOCTU BO3ZyXa.

13. OnpepieneHyre y/e/IbHOM TeIJIOTHI I/1aB/AeHHUs Jb/a.



Pa3zpen 7. JjleKTpuyeckre 1 MarHUTHBIE IB/ICHUS.

Onektpu3auus Ten. [IBa pofa 3/1eKTPUYECKUX 3apsiioB. B3aumopencTBue 3apspKeHHbIX
Ten. 3akoH KyroHa (3aBUCMMOCTb CW/IbI B3aUMOJEWMCTBUSI 3apsDKEHHBIX Tel OT BeJTMYMHBI
3apsiZioB U PACCTOSTHUSI MEXXJy TellaMH).

OnekTpuyeckoe rose. HarpsykéHHOCTb 3/1eKTpUYeCcKoro mnoJist. IIpuHiun cyrnepnosuuuu
3/IeKTPUYeCKUX roJjieli (Ha KaueCTBEHHOM YpOBHe).

HocuTtenu snekTpuueckux 3apsijoB. DJieMeHTapHbIM 37eKTpuueckuii 3apsisi. CTpoeHue
atoma. [IpoBOHUKY Y AN3/IEKTPUKU. 3aKOH COXPaHeHUs 3JIeKTPUUYeCKOro 3apsja.

OMNeKTpUYeCKur TOK. Y(C/IOBHS CyIeCTBOBAHMUS 3JIEKTPUUECKOro ToOKa. VICTOUHMKH
TIOCTOSIHHOT'O TOKa. [IeHMCTBUSL 3/IeKTPUUECKOrOo TOKa (TeIuioBOe, XUMHUYeCKOe, MarHUTHOe).
OneKTpUYeCcKUM TOK B XXUJKOCTSIX U rasax.

Onektpuyeckass Lernb. Cuna TOKa. O/eKTpuyeckoe HarpspkeHue. CoONpoTHBIIeHHe
NPOBOJHMKA. Y/leJibHOe CONpOTHBJ/IeHMe BellectBa. 3akoH Owma [ ydyacTKa L{elu.
[TocnenoBarenbHOE U Napasie/ibHOe COeJMHEHUE IPOBOJHUKOB.

PaboTa ¥ MOIITHOCTb 3/1eKTPUYECKOTO TOKa. 3akoH [koyns—J/leHija. DneKTpruueckue 1ienu
Y MIOTpeOuTeNr 3/1IeKTPUYeCKOl 3Hepruu B ObITy. KOpOTKOE 3aMbIKaHHe.

[TocTosiHHBIe MarHuThl. B3auMomeNCTBHME TMOCTOSIHHBIX MarHUTOB. MarHuTHOe Tose.
MarnuTtHoe 1noJie 3eMJid U ero 3HaueHue /11 )XUu3HU Ha 3emsie. OnbIT Opcresa. MarHuTHoe roJie
3/1eKTprUYecKoro Toka. [IpumeHeHNe 3/1eKTPOMarHUTOB B TeXHUKe. JleliCTBe MarHWTHOTO TOJIS
Ha TIPOBOJHUMK C TOKOM. OJIeKTpOJBUrarejlb IIOCTOSIHHOIO ToKa. Vcrnosib3oBaHue
3/1eKTpO/IBUraTesiel B TEXHUYECKUX yCTPOMCTBAX M Ha TPAHCIIOPTe.

Oneitel  @apajies. SIBjieHWe  2/IeKTPOMarHUTHOM  WMHAyKUMW. [lpaBuno  JleHiia.
OnektporeHeparop. CrocoObl TIOMy4YeHHs] 3/EKTPUUYECKON SHepruu. OIJIeKTPOCTaHLUK Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

OneKTpusaLys TeJl.

[1Ba pozia 3neKTprYeCcKuXx 3apsf0B U B3aUMO/eNCTBHE 3apsUKeHHbBIX TeJl.
YCTpOWCTBO U AEUCTBYE 3/1IEKTPOCKOIIA.

OneKTpocTraThyeckass UHAYKLUA.

3aKOH COXpaHeHUs 3JIeKTPUUeCKUX 3aps/ioB.

IIpoBOAHUKY M AUBJIEKTPUKHU.

MogenvpoBaHue CUIOBbBIX JIMHUM 3/IEKTPUUECKOTO TOJISI.

M cTouHUKY TTOCTOSIHHOTO TOKaA.

[eiicTBUs 5/1IEKTPUUECKOT0 TOKA.

Vo NOL AN

=
o

. DNIEKTPUUECKUMN TOK B >KUJKOCTHU.

-
=

. 'a30BbIi1 pa3ps.

=
N

. VI3amMepeHue Ccuiibl TOKa aMIIepMeTPOM.

=
w

. I3MepeHMe 3/71eKTpUUeCcKOoro HarnpsbKeHHs1 BOJIbTMETPOM.

-
~

. PeocTtaT u MarasuH cONpOTHB/IEHUH.

=
5]

. BzaumogelicTBre MOCTOSTHHBIX MarHUTOB.

=
o~

. MO,Z[eJII/IpOBaHI/Ie HEBO3MOXXHOCTH pad3JesIeHrs IMOJIDCOB MdI'HUTA.

=
N

. MopenvpoBaHye MarHUTHBIX T10JIel TIOCTOSTHHBIX MarHUTOB.
. OneIT IpcTepa.

. MarHuTHoe noJie TOKa. 3/IeKTPOMarHur.

. [lelicTBYe MarHUTHOTO MOJIs1 HA TIPOBOJHUK C TOKOM.

N R B
O v ™



21.
22.
23.
24.
25.

OneKTpoJBUrare/ib OCTOHHOIO TOKA.

VccnenoBanue siB/IeHUS 3/1eKTPOMAarHUTHOM MHAYKLIWU.

OneiTel @apages.

3aBUCHMOCTBb Harpas/ieHUss UHAYKLMOHHOIO TOKA OT YC/IOBUM €er0 BOSHUKHOBEHMUS.
OneKTporeHepaTop IoCTOAHHOIO TOKA.

JlabopamopHble paGombl U ONbIMbL.

1. OmbIThI MO HAO/FOIEHUIO 3/IEKTPU3ALUH TeT UHAYKLMEH U IPU COTTPUKOCHOBEHHH.

2. VccnepoBaHye [eliCTBUS 37IeKTPAYECKOTO 101 Ha TIPOBOAHUKM U JU3JIEKTPUKH.

3. Co6opka u ripoBepka paboTbl 371eKTPHUUeCKOM L[eTh MTOCTOSTHHOTO TOKa.

4. V3MepeHue U peryJjrpoBaHUe CUJIbI TOKA.

5. W3mMmepeHue u peryimMpoBaHUe HarpsyKeHUs.

6. VccnemoBaHue 3aBUCHMOCTH CHJIbI TOKA, UAYILErO Uepe3 pe3sncTop, OT COMPOTUB/IEHUS
pe3ncTopa U HarpsKeHUsl Ha pe3ncTope.

7. OneITbl, [JeMOHCTPUPYIOLME  3aBUCHMMOCTb  3/IeEKTPUYECKOTr0  COMNPOTHBJIEHHUS
IIPOBOJHMKA OT €ro JJ/IMHbI, /IOy TIOTIepeYyHOoro ceyeHus: U MaTepuaria.

8. TlpoBepka mnpaBu/ia C/AOKEHUSl HAMNpSDKEHWM MpU T0C/Ae0BaTeJIbHOM COeJUHEHUU
JIBYX pe3uCTOpOB.

9. IlpoBepka npaBuia Ajisg CUIbI TOKA [PY apajlleJIbBHOM COeJUHeHUU pe3UCTOPOB.

10. Ompeenienyie pabOTHI 37IEKTPUUECKOTO TOKA, UAYIIETO uepe3 pe3ucTop.

11. OnpesienieHrie MOLLIHOCTH 3/71EKTPUYECKOT0 TOKA, BblJle/IsieMOM Ha pe3uCcTope.

12. VccriefoBaHyvie 3aBUCHMOCTY CUJIBI TOKA, UAYILErO Yepes3 JIaMIIOUKY, OT HarlpsyKeHUs
Ha Hew.

13. Onpepenenuve KII/ HarpeBaresns.

14. ViccnefoBaHre MarHUTHOTO B3aUMO/Z,EUCTBUS ITOCTOSIHHBIX MarHUTOB.

15. VI3yyeHrie MarHATHOTO TIOJiA TIOCTOSTHHBIX MAarHUTOB TIpM WX OO0beJUHEHUH U
paszesieHuu.

16. ViccneoBanue [1eNMCTBUS 3/IEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1eMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbI B3aMO/IECTBUS KaTYLIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HallpaB/leH!sl TOKA B KaTyIIIKe.

18. V3yuyeHne JeMCTBUS MarHUTHOTO T0JIs1 HA IPOBOJIHUK C TOKOM.

19. KoHCcTpyrpoBaHHe U u3yueHre paboThbl 31eKTPOJBUTATEISI.

20. smepenue KII/I snekTpoABUraTe/ibHOM yCTaHOBKH.

21. OnbITEl N0 MCC/I€[0BAHUIO SIBJIEHUS 3/1€KTPOMarHUTHOM MHAYKLMHW: HCCIeJOBaHHUe
V3MeHeHW! 3HaueHUs U HalpaBJ/leHus] MHAYKLMOHHOIO TOKa.

9 KV/IACC

Pazgen 8. MexaHuueckue siBJIeHMS.

MexaHuueckoe ABrKeHuWe. MarepuanbHasi Touka. Cuctema otcuéta. OTHOCUTENBHOCTD
MeXaHWUecKoro [BiKeHUs. PaBHOMepHoe TIpsiIMO/IMHeNHOe [BWKeHWe. HepaBHOMepHOe
TpsiIMO/IMHeMHoe BiKeHWe. CpeflHsAs WM MTHOBeHHasi CKODOCThb Tejia TPH HepaBHOMEPHOM
JIBDKEHUU.

YckopeHnue. PaBHOYCKOpeHHOe TIpSIMOJTHHeHOe /iBrkeHue. CBoOoHOe mafieHue. OMbIThI

Tamunesq.

PaBHOMEpHOE JBW)KEHHE TI0 OKPY>KHOCTH. Ilepuoj u uyactoTta obpaitjeHus. JIuHelHast U
yTr70Basi CKOpoCTH. LleHTpocTpeMuTe/iIbHOe YCKOpeHue.



[TepBeiii 3akoH HbtoToHa. Bropoi 3akoH Herorona. Tpetuit 3akoH Herorona. IlpuHimn
CYTepIIO3ULIUU CUJL.

Cuna ynpyrocty. 3akoH ['yka. Cua TpeHUMs: Cu/la TPEHUsSI CKOJIbXKEHUsl, CUjla TPeHHUs
TI0KOS, IPyTYe BUZIbl TPeHUs.

Cuna TsbKeCcTd W 3aKOH BCEMHUDHOTO TSTOTeHUs. YCKOpeHHe CBOOOJHOIO TafieHusl.
Oewkenve r1uiaHeT BOKpyr CosHua. IlepBag KocMuueckas CKOpPOCTb. HeBecomMocTh U
neperpysku.

PaBHOBecue MaTepranbHOM TOUKK. AGCOMIOTHO TBEPZOe Teslo. PaBHOBecHe TBEPOTO Tena
C 3aKpervIEHHOU OChIO BpalljeHus1. MoMeHT cubl. LleHTp TshkecTw.

Nvnynec Tena. VM3meHeHue ummysbca. MIMmysisc cuibl. 3aKOH COXPaHEHUs] UMITYJIbCA.
PeakTuBHOe /1BIKeHUe.

MexaHuueckasi pabota ¥ MOLJHOCTb. PaboTa cui TsDKeCTH, yrpyroctd, TpeHus. CBsi3b
35Heprud U pabotel. [loTeHIua/nbHasi 3HEPrysi Teja, TOAHATOTO HaJ, TOBEPXHOCTBIO 3eMJIU.
[ToreHManbHast SHeprust CKaTol NMpy>kXUHbl. KuHeTHnyeckast sHeprus. Teopema 0 KUHeTHUeCKOU
5Hepruu. 3aKOH COXpaHeHHsI MeXaHU4eCKOU SHepruu.

Jemoncmpayuu.

1. HabmogeHre MeXaHUUECKOTO [JBI)KEHUS Tejla OTHOCUTETbHO Pa3HBIX TeJsl OTCUéTa.

2. CpaBHeHHe IIyTeld U TPaeKTOPWUM JABWXKEHHs OJHOTO U TOTO JKe Tejla OTHOCUTE/ILHO
pasHbIX TeJl OTCYéTa.

VI3mMepeHye CKOPOCTU M YCKOPeHUsI IPSIMO/IMHENHOTO ABWKEHMS.
WccnenoBanye NpU3HaKOB PABHOYCKOPEHHOIO [IBKEHUS.
HabmrofeHre qBIKeHUs Tesa TI0 OKPY>KHOCTH.

ok w

HabmtoeHre MexaHUUeCKHX SIBJIEHWH, TTPOMCXOASAIINX B CUCTeMe OTCUETa «Termexkar»

Ipy eé paBHOMEPHOM U YCKOPEHHOM /IBH)KEHUHM OTHOCUTETbHO KabuHeTa hU3UKHU.

7. 3aBUCHMOCTb YCKOpPEHUs Tesla OT MacChl Tefa U 1eHCTBYOLIel Ha Hero CUJIbL.

8. HabsrogeHue paBeHCTBA CUJI TIPY B3aUMO/IeHCTBHU TeJl.

9. H3meHeHue Beca TeJa IIPU YCKOPEHHOM [IBYKEHUU.

10. [Tepesaua nMITysIbCa IIPU B3aUMO/|€MICTBUM TeJl.

11. TIpeobpa3oBaHus SHEPTryy MPU B3aUMOEHCTBUY TeJl.

12. CoxpaHeHue UMITy/IbCa IPU HeyIIpyroM B3auMOZeCTBUH.

13. CoxpaHeHHe UMITy/IbCa TIPH abCOJTIOTHO YTIPYTOM B3aUMO/IeCTBUM.

14. Habsro/jeHre peakTHBHOTO JIBV)KEHUSI.

15. CoxpaHeHHe MeXaHUUeCKOUW SHepruy Npy CBOOOHOM MaJieHUH.

16. CoxpaHeHHe MeXaHU4eCKOU SHeprUy Npy JABWKEeHUH TeJla M0/ JeiCTBUEeM DY KUHBI.

Jlabopamophblie pabombl U ONbIMbL.

1. KoHcTpyupoBaHMe TpakTa JJjs pasroHa U JajbHeWllero paBHOMEPHOI'O [JBW)KEeHUS
11apyKa WU/ TeJIeXKKHU.

2. Ompepgenenve cpejHell CKOPOCTH CKOJIb)XKeHMsI Opycka WM JABWKEHUs IIapvka 0
HaK/IOHHOM TJIOCKOCTH.

3. OrmnpepeneHne yCKOpeHHsl Tea NP PaBHOYCKOPEHHOM [BW)XEHHWH MO HaK/IOHHOU
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCMMOCTY TTYyTH OT BPeMeHU MPU PaBHOYCKOPEHHOM [IBIKEHUH 0e3

Hay4a/IbHOW CKOPOCTH.



10.

11.

[TpoBepka TWIIOTe3bl: €C/AU TPU PABHOYCKODEHHOM [IBVDKEHHM 0e3 Haua/lbHOU
CKOPOCTU TIYTH OTHOCATCA Kak psAJ HEUETHbIX YKCel, TO COOTBETCTBYIOLME
TIPOMEXXYTKU BpeMEeHU OJJMHAKOBBI.

VccnenoBanve 3aBUCMMOCTH CUJ/IbI TPEHUSI CKOJIBXXEHUSI OT CWUJIbl HOPMasiabHOTO
JlaBJIeHUS.

Onpegenenve Ko3QduLeHTa TPEHUS CKOJTbXKEHMUS.

OmnpepeneHyve >XKECTKOCTH MPY>KUHBI.

Omnpenenenvie paboTbl CH/IBI TpPeHWs TPH DPABHOMEDHOM [IBIDKEHHWH Tejla TI0
rOPU30HTAa/IbHOW NTOBEPXHOCTH.

Omnpenenenve paboThl CUIbI YIPYrOCTH TPH TMOABEME Ipy3a C HCIOIb30BaHHEM
HEeIO/IBM>KHOTO M TIOJJBMPKHOTO OJIOKOB.

V3yueHue 3aKOHa COXpaHEHUs SHEPTUMU.

Pazaen 9. MexaHnyeckue Koj1e0aHUsI U BOJTHBI.

KonebaTenbHoe fBrkeHHe. OCHOBHbIe XapaKTepUCTHKM KosiebaHMM: 1epuof, 4acToTa,
amMIUIMTya. MaremaTueckKMii ¥ TPYKUHHBIM MasTHUKU. [lpeBpallleHue 3Hepruu Ipu
KosiebaTesTbHOM JIBIKEHHUH.

3aTyxatomye KosebaHus. BeiHykzeHHble KosebaHus. Pe3oHaHCc. MexaHHYeCKHe BOJTHBL
CaoricTBa MexaHUUeCKUX BOJIH. IIpofiosibHBIe U nonepeyHble BOMHBL. [I1MHa BOJHBI U CKOPOCTh
eé pacnipocTpaHeHusl. MexaHnueCcKUe BOHbI B TBEPJOM TeJjie, CeliCMUYeCKHe BOJTHBI.

3ByK. ['poMKOCTS 3ByKa U BbicoTa ToHa. OTpakeHue 3ByKa. VIH(pa3ByK U y/I1bTpasByK.

Jdemoncmpayuu.

=
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HabmoneHue konebaHuii Test ToJ, 1eHiCTBUEM CUJTbI TSDKeCTHU U CUJTbI YTIPYTOCTH.
Habsmoenue KosiebaHMi rpy3a Ha HUTU 1 Ha MPY>KUHE.

HabsroieHyie BBIHY>K/I€HHBIX KOJIe0aHUM U pe30HaHCca.

PacnipocTpaHeHue MPOZAObHBIX U MOTIEPeUHbIX BOJH (Ha MOJIEJN).

HabroseHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYeCKUM pe30HaHC.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

7.

OnpeziesieHye YaCTOThI U ITePHOZia KoyleOaHWH MaTeMaTUUeCKOro MasiTHHKA.
OnpesienieHre YacTOThI U 1eproia KoyiebaHuii Mpy)KMHHOTO MasiTHUKaA.

WccnenoBaHve 3aBUCHMOCTH Tieprofia KosjiebaHWi TIOABEIIEHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

WccnenoBaHre 3aBUCMMOCTH Tleprojia KosiebaHWi MPY>KUHHOTO MasTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTU Tieprofia KosjiebaHWM rpy3a, IMOJABEIIEHHOTO0 K HUTH, OT
Macchl rpy3a.

OmnbIThl, JAeMOHCTPUPYIOLI[ME 3aBUCUMOCTh TiepuoJa KoyiebaHui  TIPY>KUHHOTO
MasiTHMKa OT MacChl Fpy3a M >KECTKOCTH MPY’>KHHBI.

V3mepeHue yckopeHUst CBOOOIHOTO Ta/IeHUsI.

Pa3pen 10. D1eKTpoMarHuTHoe 1oJie U 3/IeEKTPOMarHuTHbIe BOJTHBI.
ONeKTPOMarHWTHOe TMojie. DJIeKTPOMarHUTHble BOJIHBL. CBOMCTBA 3/1€KTPOMAarHUTHBIX
BosH. [IIkasa 371eKTpOMarHuTHLIX BOJTH. VICIo/ib30BaHMe 371eKTPOMarHUTHBIX BOJTH [I/isl COTOBOM

CBA3U.

OneKTpomMarHvTHas npyupoga cseta. CKopocThb cBeTa. BoyHOBBIe CBOMCTBa CBeTa.
demoucmpayuu.



1. CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBeTa.
JlabopamopHble paGombl U ONbIMbL.
1. Vi3yueHue CBOMCTB 3/IeKTPOMAarHUTHBIX BOJIH C TIOMOILBI0 MOOW/IbHOTO TesedoHa.
Pazgen 11. CBeToBbIe SIB/ICHUSI.
JlyueBasi Mofienb cBeta. VctouHuky cBeta. [IpsiMosivHeliHOe pacrpoCcTpaHeHHWe CBeTa.
3atmenus ConHua v JIyHel. OTpaxkeHue cBeTa. [110cKoe 3epKasio. 3aKOH OTPpa)KeHUs CBeTa.
[IpenomsieHve cBeTa. 3aKOH IpesioMJIeHHs1 cBeTa. [1o/IHOe BHyTpeHHee OTpa)keHUe CBeTa.
Vcnonb3oBaHue MOMHOrO BHYTPEHHEr0 OTPayKeHUs! B ONTUUEeCKUX CBETOBO/aX.
JIunza. Xop nyveld B suH3e. OnrTryeckas cucreMa oToanrnapara, MHUKpPOCKONAa U
Tesneckora. I'1a3 Kak onTudeckas crucrema. birM3opykocTs M JanbHO30PKOCTb.
Pa3snoxeHue 6esoro ceera B crieKTp. OnbiThl HbtoTOHa. ClI0’KeHHe CreKTpabHBIX [{BETOB.
Hwcriepcus cBera.
demoncmpayuu.
[Ipsimo/IMHeHOe pacrpocTpaHeHre CBeTa.
OTtpakeHue cBeTa.
[MTonyueHue n300pa)keHUH B TJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKasiax.
IIpenomnenue ceeta.
OnTUUecKuii CBeTOBO/I.
Xog nydeii B cobuparoLieil mH3e.
XoJ nyuyeu B paccenBarollleld TMH3e.
[MomyueHve n300pa>keHNH C TTIOMOLIBIO JIH3.
[TpuHLuMn geiicTBUs doToarnmnapara, MUKPOCKOIA U TejlecKora.

0 0N O~ A N

10. Mopesnsb riiasa.

11. PaznoxxeHue 6eioro cBeTa B CIIEKTP.

12. TTonyueHue Genoro cBera MpH CJI0XKEHUH CBETA Pa3HbIX 1[BETOB.
Jlabopamophblie paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXKeHUs CBETOBOTO Jiyuya OT yrJjia MajeHusl.
2. U3yueHue xapaKTepHCTUK U300pakeHHs MpeiMeTa B IJIOCKOM 3epKarie.

3. WccnepoBaHve 3aBUCMMOCTH yIJia MpesioM/IeHUs] CBeTOBOTO Jiyda OT yIJa MajeHus Ha
rpaHUlLIe «BO3JYX—CTEKIIO».

[MonyueHue n300pakeHUH C TMOMOIIIbIO COOMparoIIel TMH3bI.

Omnpegenenre (hOKYCHOTO PACCTOSTHHUSI M ONITHUECKOMN CUJTbI COOMpArOITiel TUH3BI.
OmBITHI TI0 pa3/ioyKeHUto 6ey1oro cBeTa B CIEKTP.

N o ok

OmbITEI TI0O BOCOPUSITHIO IIBeTa IpeJMeTOB TpPU WX HaOMO/|eHWH uepe3 1IBeTOBbIE
(UIBTPBIL.

Pa3pen 12. KBaHTOBBIe AB/IeHHUS.

OnsbiThl Pe3epdopza v nnaHetapHast Mozienb atoMa. Mogiens atoma bopa. Mcnyckanve u
TIor/IojeHre cBeTa aTOMOM. KBaHTbI. JIMHelyaThble CIIeKTphI.

PapyoaktuBHOCTE. Asbta, Oera- M ramma-usnydeHus. CTpoeHMe aTOMHOTO siapa.
Hyknonnas wMogens aromHoro szpa. M3oromel. PaguvoaktuBHble IpeBpaijeHus. llepuof,
Troslypacrazia aToOMHBIX sifiep.

AnepHble peakjuu. 3aKOHbI COXPaHeHUs 3apsl0BOI0 U MacCOBOI'0 uucesl. DHeprusl CBs31
aTOMHBIX sgep. CBsa3b Maccbl U 3Hepruu. Peakuuu cuHTesa U fesneHus spep. VcrouHuku
sHepruu CoJiHI[a U 3BE3I.



AnepHas sHepreTtuka. leliCTBUSI PaIMOAKTUBHBIX U3/TyYeHUU Ha ’KHBble OPraHW3MBbl.
demoucmpayuu.

1. CrexTpsl U3/1yueHus Y NOTJIOLLIeHHUS.

2. CriekTpbl pa3/IM4HbIX ra3os.

3. CnekTp BoAopoja.

4. HabmojeHre TpeKoB B KaMepe Busbcona.

5. Paborta cuéTurka MOHU3UPYIOLUX U3TyUeHU .

Perucrparysi u3nyueHust IPUPOJHBIX MUHEPasOB U MPOAYKTOB.

JIa6opamopr1e pabombl u onbIMbl.

1. HabmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3/Ty4YeHusl.

2. WccnepmoBaHWe TPEKOB: W3MepeHHe SHEepPrud YacTHLIbl 10 TOPMO3HOMY TyTH (110

dboTorpadusm).

3. H3mepeHue paZiuoakTUBHOTO (hOHa.

IToBTOPHUTE/THEHO-0000 AN MO/TY/Tb.

[ToBTOpUTE/NILHO-0000ITIAIOIIMI  MOZAY/Ib  TpeAHAa3HAaUeH [Is  CUCTeMaTH3aluud |
0000111eHUsST TIPEIMETHOTO CO/IEPKaHUS U OTIbITA JIeITe/TbHOCTH, TPUOOPETEHHOTO TIPU U3YUeHUH
BCETo Kypca (DM3MKH, a TakKkKe [/t TIOJITOTOBKK K OCHOBHOMY T'OCYy/IJapCTBEHHOMY 3K3aMeHY TI0
du3suKe 17151 00yJaroIMXCsl, BLIOPABIINX 3TOT YUeOHBIH MpeMeT.

[lpy W3yyeHWW [AHHOTO MOJYJS Ppeanu3yloTCI W CHUCTEeMATHU3UPYIOTCS  BU/IbI
JiesTeTbHOCTH, HAa OCHOBe KOTOPbIX oOOecrieunBaeTcsi [IOCTKeHWe TIpeIMeTHBIX U
MeTaripeJMeTHbIX TJIAHUPYEMbIX pe3y/bTaTOB 0OyueHus, (hOpMHUpPYyeTCs eCTeCTBeHHOHayuHast
IPaMOTHOCTh: OCBOEHHE€ HAyYHBbIX MeTO/IOB WCC/e/OBaHUS SIBJIeHWH TIPUPOAbI U TEXHUKH,
OBJIaJIeHUe YMEHHUsIMHU OOBSACHATH (PU3NUecKue SIBJIeHUs, TIPUMEHsIsI TIOJyueHHble 3HaHUS,
pellaTh 3a/lauu, B TOM YKC/Ie KaueCTBEHHbBIE U SKCIIepUMeHTa/TbHbIE.

[TpuHIMNIMABHO JesSTeTbHOCTHBIM XapakTep AaHHOTO pa3/esia peaju3yeTcs 3a CUET TOTO,
YTO 00yyarolrecs BLITO/HSIOT 3a/IaHus, B KOTOPBIX UM Ipe/IIaraeTcs:

Ha OCHOBe IT0JyUeHHBIX 3HAHWI PACIiO3HABATh U HAyYHO OOBACHSATH (PU3NUECKUE SIBI€HUS
B OKpY>Katollleld IprUpoze U MOBCeIHeBHOM XKU3HU;

WCTIO/Tb30BaTh Hay4yHble METO/bl UCC/IeIoBaHUsl (PU3NUeCKUX sIB/IEHUM, B TOM UYHCTIe [iIs
TIPOBEPKU TUTIOTE3 U TIOSTyUeHHs] TeOPeTHUeCKUX BbIBO/IOB;

OOBSICHATh HayuHble OCHOBBI Hanbosiee BaXKHBIX [JOCTVD)KEHHWH COBPEeMEHHBIX TeXHOJIOTUH,
HarpuMep, TPAKTUYeCKOTO HWCIIOb30BaHUS Pa3/IMUHBIX WCTOYHHUKOB SHEPIMA HAa OCHOBE
3aKOHa TpeBpalleHus] 1 COXPaHEHHs BCeX W3BECTHBIX BUJIOB SHEPTUU.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

W3yuenne ¢(U3MKM Ha YypOBHE OCHOBHOTO 00liero o0Opa30oBaHWSI HamnpaBleHO Ha

JIOCTI)KeHHe TMUHOCTHBIX, MeTarpeIMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX pe3y/ibTaToB.

B pe3ynbraTe wu3yueHus ¢GHU3MKM Ha YpOBHE OCHOBHOTO 001ijero o6pa3oBaHusi y
oOyuatotiierocsi 6y 1yT cchopMUpPOBAHBI CIeyIOlHe TMUHOCTHBIE pPe3y/bTaThl B YaCTH:

¢ 1) naTpMOTHYECKOr0 BOCIUTAHMSA:

®  [posiBJieHWe WHTepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOUM (pu3nueckoi
HayKu;

®  [[eHHOCTHOE OTHOIIeHUE K [JOCTH)KEeHHUSIM POCCUNCKUX YUEHbIX-(DHU3HKOB,;

¢ 2) rpaXkiaHCKOro0 ¥ AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

®  TOTOBHOCTb K aKTUBHOMY yuaCTHUIO B 00CY/IeHUH OOII[eCTBEHHO 3HAaUMMBIX M 3THUECKUX
nipo6sieM, CBSI3aHHBIX C TIPaKTHUECKUM TIPUMeHeHHeM JOCTKeHUH QU3nKY;

®  0CO3HaHWe BaXKHOCTU MOpAJIbHO-3TUYECKUX TIPUHLIUIIOB B JIeSITeJIbHOCTH YUEHOT0;

¢ 3)3cTeTHUeCcKOro BOCIIUTAHUSA:

®  BOCIpUSITUE 3CTETUUECKUX KauecTB (PM3MUECKOW HayKu: eé rapMOHHMYHOIO TMOCTPOEHUs,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) 1eHHOCTH HAYYHOI'0 NMO3HAHHUSA:

| 0CO3HaHMe L[eHHOCTU (PU3NUeCKOW HAayKU KaK MOILJHOrO WHCTPYMEeHTa MO3HaHWs MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIel COCTaB/ISAIOIIeN KY/IbTYPhI;

®  pa3BUTHE HAyYHOU /F0O03HATETLHOCTH, UHTEpeca K UCC/Ie/IoBaTe/TbCKON eATeTbHOCTH;

* 5) ¢popMupOBaHUs KY/IbTYPbI 3[0POBbsI M SMOI[HOHA/IBHOTO 0/1ar OOy YHs:

| OCO3HaHWe LIeEHHOCTH 0e30macHOro oOpasa >KW3HU B COBPEMEHHOM TeXHOJIOTMUYEeCKOM
MUpe, Ba)KHOCTM TIpaBW/ 0e30macHOro TIOBe/leHUsl Ha TPAHCIIOpTe, Ha Joporax, C
3/IEKTPUYECKUM U TeTJIOBBIM 000py/J0BaHKEM B [JOMAIITHUX YC/IOBUSIX;

*  chOpMHUPOBAHHOCTb HaBbIKA pedieKCHU, TIPU3HaHWe CBOEro TpaBa Ha OIIHMOKY M TaKOTO ke
rpaBa y Jpyroro 4yeyoBeKa;

* 6) TPy 0BOr0 BOCIIMTAHUS:

®  aKTHMBHOe yYacTHe B pellleHWU TPaKTUYeCKUX 3afilau (B paMKax ceMbH, 0Opa3oBaTebHOM
opraHu3alluM, TOpojia, Kpas) TeXHOJIOTMUeCKOM U COLiMa/JbHOM  HarpaB/IeHHOCTH,
TPeOYIOIIMX B TOM UHC/ie U (GU3UYeCKUX 3HAHUM;

®  UHTepecC K MPaKTUYeCKOMY M3yueHHIo Mpodeccuid, CBsi3aHHBIX C (M3HUKOM;

® 7)3K0/IOTMYeCKOro0 BOCITUTAHUA:

J OpHeHTalUsi Ha TIpUMeHeHWe (U3UUECKUX 3HAaHUW [ pellleHus 3afau B 006sacTu
OKpy>Katollleld cpe/ibl, MJIaHUPOBaHUSI TIOCTYMKOB M OLIEHKU UX BO3MOXKHBIX TOC/Ie€[CTBUM
JIIS1 OKPY KarolLleld Cpefibl;

®  0co3HaHMe I7100a7bHOrO XapakTepa SK0/IOTHUeCKUX Mpob/eM U MyTel UX pelieHws;

e 8) apanTanuM K H3MEHAIIUMCA YCIOBUAM COIMATIbHOM M MPUPO/IHOM Cpe/ibI:

o noTpeOHOCTL BO B3aUMOJEMCTBUU TIPU BBLITIOJITHEHUM MCC/IeI0BaHUNA U TIPOEKTOB
(bur31uecKoil HarpaBIeHHOCTU, OTKPBITOCTD OMbITY Y 3HAHUSIM JIPYTHX;

®  [IOBbIIlIEHHE YPOBHS CBOel KOMIIETEHTHOCTU uepe3 MPaKTUUYeCcKyHo /1esTe/TbHOCTh;

J NoTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHWM, B TOM uuciae (OPMY/IMpOBaTh WAEH,
TIOHSTHS, TUTIOTe3bl 0 (PU3UUeCKUX 00beKTaX U SIBJIeHUSIX;

®  oco3HaHHe [Je(dULUTOB COOCTBEHHBIX 3HAHUM Y KOMIIETEHTHOCTeM B 00/1aCTH (PU3HKU;

*  [UIAaHMPOBaHWE CBOEr0 Pa3BUTHsS B MPHOOpPeTeHNH HOBBIX (PM3NUECKUX 3HAHUI;



®  CTpem/ieHWe aHAJIM3UPOBATh U BBISB/ISTH B3aUMOCBSI3U MPUPO/IbI, 00I[eCTBA M IKOHOMUKH,
B TOM UHCJIe C UCTIONIhb30BaHUeM (U3NUeCcKUX 3HaHUM;

o OlleHKa CBOUX [IeWCTBUM C y4YETOM B/USIHUSI Ha OKPYXKAIOII[yH Cpefly, BO3MOXXHbBIX
17100a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B pe3yibTaTe OCBOEHMsI MpOrpamMMbl MO (U3MKe Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBanusi y oOyuatomerocs OyayT chopMHpOBaHBI MeTampeJMeTHbIe Ppe3y/bTaThl,
BK/TIOUAIOI[e TI03HaBaTe/IbHble YHUBEpCa/lbHble yueOHble [JeHCTBUsS, KOMMYHHUKATHBHbIE
yHUBepcasbHble yueOHbIe eHCTBYs, PETy/ISTUBHbIE YHUBEpCalbHbIe yueOHbIe JeHCTBYS.

ITo3HaBaTe/IbHBbIE YHUBEpPCA/IbHbIE yueOHbIe efiCTBUSA

Bba3oBble lornuecKue JeiCTBUA:

BBISIBJIATh M XapaKTepHU30BaTh CyI[eCTBEHHbIE TIPU3HAKNA 00BEKTOB (SIBJIEHHIA);
yCTaHaB/IMBaTh CYI[eCTBEHHbBIN MPU3HAK K/lacCU(UKAI[UH, OCHOBAHUS /it 0000IIeHUs
Y CpaBHEHUsI;

BBISIB/IITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMS] B PACCMaTpPUBaeMbIX (hakTaX, JaHHBIX U
HabJ/F0IeHUSX, OTHOCSIIMXCS K (PU3NUECKUM SIBJIEHUSIM;

BBISIB/ISITh TIPUUMHHO-C/I€/ICTBEHHbIE CBSI3W TPU U3yueHUU (U3UUeCKUX SIBJIEHUU U
MpOLIeCCOB, [enaThb BBIBOJbI C WCMOJb30BaHUEM [eJyKTUBHBIX W WHIYKTUBHBIX
YMO3aK/IH0UeHU, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBSI3X (PU3NUECKUX BeJTMUMH;
CaMOCTOSITEJILHO ~ BbIOMpaTh Crocob perneHus ydeOHOW  (u3nueckol 3aauu
(cpaBHeHHEe HECKOJbKUX BApUAHTOB pellleHus, BbIOOp Haubosiee TOAXOAAIIEr0 C
YUETOM CaMOCTOSITeTbHO BbI/Ie/IEHHBIX KDUTEPUER).

ba3oBnbie uccoiaeaoBare/1bCKue ]I[eﬁ(lTBPIH:

WCII0/Tb30BaTh BOMPOCKI KaK UCC/Ie[0BaTe/IbCKUH MHCTPYMEHT MTO3HAHHUS;

MPOBO/IUTH 10  CAMOCTOSITEJIBHO COCTABJIEHHOMY TIaHY  OMBIT, HECO0XKHBIN
bu3ruecKuii 3KCIIepUMEHT, He0OJIbIIIoe UCCIefloBaHre (PU3UUECKOTO SIBIEHHUSI;
OLIeHMBaTh Ha MPUMEHUMOCTb U [JOCTOBEPHOCTh WH(OPMAILIMIO, TOYUEHHYIO B XO/Ie
WCC/IeIOBAaHUS UK SKCTIEPUMEHTA;

CaMOCTOSITE/ILHO ~ (OPMY/IMpOBaTh  000OIEHUsT W BBIBOABI 10  pe3y/bTaTam
TIPOBeIEHHOTO HAOJIIOZIeHUs], OTTbITa, UCC/Ie/JOBAHMS;

MIPOTHO3MPOBATh BO3MOJKHOE ZajIbHekIlee pa3BUTHe (PU3NUECKHUX TIPOLIECCOB, a TaKXKe
BBIJJBUTaTh TIPE/INIOIOXKEHUS 00 MX Pa3BUTHH B HOBBIX YC/IOBUSIX U KOHTEKCTaX.

Pab6ora c uadopmanueii:

NIPUMEHSITh pa3/IMuHble MeTO/jbl, MHCTPYMEHThI W 3arpochkl TIPU TOMCKe U oTbOope
WHGOPMALIMY WK JaHHBIX C YUYETOM Tpe/lIOKeHHON yueOHOM (hr3nyecKol 3a/1aum;
aHa/IM3UpOBaTh, CUCTEMAaTU3UPOBaTh U MHTEPHPeTUPOBaTh UH(OPMALMIO pa3TUUYHbIX
BU/IOB U (JOPM Tpe/CTaB/IeHMUS;

CaMOCTOSITE/IbHO BBIOMpaTh ONTHUMa/bHYI0 (OopMy mMpeAcTaBieHUs WHGOPMaALMU U
W/UIIOCTPUPOBaTh pelllaeMble 3a/laud HeC/IOKHBIMM CXeMaMH, AuarpaMMaMy, WHOM
rpadvKkoi ¥ UX KOMOMHALIUSIMU.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /efiCTBHA:



e B Xxo0/le 00CYX[eHHWs yueOHOTO Marepuana, pe3y/bTaToB J1abOpPaTOpHBIX paboT U
MIPOEKTOB 33/laBaTh BOIPOCHI TI0 CYIL[ECTBY 00CY’>KZaeMOl TeMbl U BbICKa3bIBaTh W7EH,
Halle/IeHHbIe Ha pellleHre 3a/jaukl U TIo/iJiep>KaHre O/1aroykesiaTelbHOCTHA OOILeHMST;

® COTOCTaBJ/ISAITh CBOWM CYXKAEHUS C CY)KIEHUSMU [JIDYTUX YYaCTHUKOB [IMAJIOra,
0OHapy>KHBaTb Pa3/IMuKe U CXO/ICTBO TIO3ULINH;

® BbIpa)kaTb CBOIO TOUKY 3peHMsI B YCTHBIX U MIMCbMEHHBIX TEKCTax;

* nyOJMYHO TIPeACTaB/sATH  pe3y/lbTaTbl  BBIMOJHEHHOTO  (U3UUYECKOTO  OIbITa
(sKCcrieprMeHTa, UcceloBaHus, MPOEKTa);

® [IOHMMAaTh M WCIIO/H30BaTh MPENMYIeCTBA KOMaHJHOM W WHAWBUYaJbHOU pabOThI
TP pellieHny KOHKPeTHOH (hr3nuecKoli mpod/iemsr;

® [IpUHUMAaTh LeId COBMECTHOH [esiTelbHOCTH, OPraHW30BBIBaTb AEWCTBUS TIO eé
JOCTWKEHHUIO: pacrpe/iesisiTh PO/, 00CyX/aThb MPOIecChl U Pe3y/bTaTbl COBMECTHOU
paboTel, 0000111aTh MHEHUST HECKOJIBKUX JIFO/Iel;

® BBIMOJIHATH CBOIO YacTb PaboThl, JOCTHUras KaueCTBEHHOI'O pe3y/bTaTa IO CBOEMY
HarpaBJIeHHI0 U KOODJMHKPYsI CBOU JIeHCTBUS C APYTUMH UleHaM{ KOMaH/[bl;

® OIleHMBAaTh KauecTBO CBOero BK/AaJa B OOMUIl TPOAYKT TI0 KPUTEPUSIM,
CaMOCTOSATe/TEHO CHOPMYTMPOBAaHHBIM YYaCTHUKAMH B3aUMO/IeCTBYSI.

PEI‘YJIHTI/IBHBIE YHUuB€pCA/IbHbIE y‘—I86HbIE I[EﬁCTBI/IH

Camoopranu3anus:

®  BbIIBJISATH NPOOJIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYyaLUsiX, TPeOYIOLIUX /711 pelleHust
(bU3MYeCcKrX 3HaHUM;

® OpHUeHTHPOBATbCSl B Pa3/MUHBIX MOJXOZAAX IPUHATHS pelleHWd (MHAVBHAYaIbHOE,
TIPUHSTHE PeLleHNs B Ipymre, MPUHATHE pelleHuM TPYNIon);

®  CaMOCTOSITeJIbBHO COCTaB/SATH aArOpUTM pelleHUs (U3MYeCKOM 3ajjaud WM IJ1aHa
WCCIeJOBaHUSI C YUYETOM HMEIOIUXCSI PecypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IpejijlaraeMble BapUaHThI PeLleHUl;

® fenarthb BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pelleHue.

CaMOKOHTPO/1b, SMOLJMOHA/TbHBIM MHTE/IJIEKT:

® /laBaTh aJ|eKBaTHYIO OLIEHKY CUTYal[UM U IpeJJiararh IJ1aH eé U3MeHeHus;

® O0OBSICHATH TIPUYMHBI JOCTYDKEHUsS (HeJOCTWKEeHHs]) pe3y/bTaToOB [esiTe/IbHOCTH,
[laBaTh OLIeHKY MPUOOPeTEHHOMY OIIBITY;

® BHOCUTb KOPPEKTUBHI B JleATeNIbHOCTb (B TOM UHMC/Ie B XOZ, BBINOJIHEHUS (PH3MYeCKOro
WCCIeJOBaHUsST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILUXCS
CUTYaLWiA, YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIIUX TPYJHOCTEH;

® OLleHMBAaThb COOTBETCTBUE pe3y/bTarta L{e/d U YCI0BUSIM;

® craBUTh cebsi HA MeCTO JPYroro yesjaoBeka B XOJe Criopa WK JUCKYCCUY Ha Hay4HYIO
TeMy, [IOHMMaTb MOTUBbI, HAMePeHUs U JIOTUKY JIpYroro;

® [pu3HaBaTb CBOE TMpaBO Ha OMIMOKY TMpH pelleHUH GU3HMUECKUX 3a7ay WA B
YTBepXX/eHUSX Ha HayuyHble TeMbl U TaKOe Ke MpaBo ApYyroro.

INPEIMETHBIE PE3YJ/IbTATBI

K koHIly obyueHusi B 7 Kjacce mpeJMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE OJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaIOIUXCsl YMEeHUH:



WCTIOb30BaTh TIOHATHS: (U3NUeCKWe W XUMHWUECKWe sIBJIeHWs, HaOJIrofieHue,
9KCTMIepPUMEHT, MO/ie/lb, TUMOTe3a, eAUHULIbI (U3NUeCKUX BeJIMYMH, aTOM, MOJIeKYyJa,
arperaTHble COCTOSIHUSI BelllecTBa (TBEpZOe, XXUIKOe, ra3000pa3HOe), MeXaHHuecKoe
IBIDKeHWe  (paBHOMepHOe, HepaBHOMEpHOe,  TIPSIMOJMHEeMHOe),  TpaeKTopus,
pPaBHOJIENCTBYIOMIAs cuia, Aedopmaiusi (yrpyrasi, IJlaCTUUecKas), HeBeCOMOCTb,
COO0OII[AIOIIHeCs COCY/IbI;

pa3nuuaTh siBeHus (Auddysusi, TeraoBoe ABMWKeHHe UacTUL] BellecTBa, paBHOMEPHOe
JIBIDKeHWe, HepaBHOMEpHOe [BI)KeHUe, UHepLusi, B3aUMOJeNCTBYe Tesl, paBHOBecHe
TBEPABIX TeJ C 3aKPeIVIEHHOM OChbIO BpallleHWs, Tepejaua [JaBleHUs TBEPAbIMU
TeJlaMU, XKUIKOCTSIMHU U Ta3aMH, aTMOC(epHoe /laB/ieHue, IylaBaHue TeJl, IpeBpallieHus
MeXaHUUeCKOM 3HePryu) 1Mo OMUCAHUI0 WX XapaKTepHBIX CBOMCTB U Ha OCHOBE OIILITOB,
JIEMOHCTPUPYIOIINX AaHHOe (hU3UUecKoe sIB/IeHUE,;

pacIio3HaBaTh MPOSIB/IeHNe U3yUeHHbIX (PU3NUYeCcKUX SIBJIEHUM B OKPY’KarollleM Mupe, B
TOM uucie (u3nuecKue siBIeHUS B TIPUpOJe: TPUMEpHI [BIKEHUS] C pa3/MYHbIMU
CKOPOCTSIMM B >KMBOW W HEXXUBOW TIPUPO/ie, [elCTBUe CWUJIbI TPeHUsI B TIPUPOZie U
TeXHUKE, B/IMSTHUe aTMOC(HEepPHOTO [aBjeHHs] Ha >KUBOW OpPraHW3M, TUIaBaHUe pbIO,
pblUarv B Tejie uei0OBeKa, TIPY 3TOM IEePEeBOAWTh MPAKTHUECKYH 3ajiauy B yueOHYyro,
BBIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (MPH3HAKK) (DU3UUeCKUX SIBJIEHUI;

OTUCHIBaTh W3yUeHHbIe CBOMCTBA Tes U (Pu3nuecKue siBIeHUs], UCTIONb3ys (pu3nueckue
Be/IMUMHbI (Macca, 00bEM, TUIOTHOCTb BEIeCTBA, BPEMs, IMYyTh, CKOPOCTb, CPeHSIS
CKOpOCTh, CW/ia YIPYrOCTH, CHU/IA TsPKeCTH, BeC Tejla, CWIAa TpPeHUs, JaBJeHUe
(TBépzOrO Tesa, JKUAKOCTH, Ta3a), BbITAJKWBAlOIas CHUla, MexaHuueckasi paboTa,
MOIIIHOCTb, TIIJIEYO CWIbl, MOMEHT CH/Ibl, KO3((UIMEHT TI0/Ie3HOT0 [AeMCTBUS
MeXaHW3MOB, KMHeTUuecKasi U TOTeHLWa bHasi SHeprus), NMpyU OMMCAHUU TPaBUIbHO
TPAKTOBATh (PU3MUECKUI CMBIC/T UCIT0/Ib3YeMbIX BEJTMUWH, UX 0003HAUEeHUs U eJUHUILIbI
bu3nuecKUx BeUYWH, HAXOAWUTh (OpPMyIibl, CBs3bIBAIOLME AAHHYIO (QU3NUECKYIO
BEJIMUMHY C [JPYTMMM BeJIMUMHAMU, CTPOUThH rpadMKd H3YUYeHHBIX 3aBUCUMOCTEN
bu3MUeCKUX BeJIMUMH;

XapaKTepu30BaTh CBOMCTBa Tesl, (U3NuUecKue SIBJI€HHS U TPOLIECChI, HCIOMb3ys
rpaBu/ia CJI0>KeHUs1 CUJ (BIO/Ib OAHOW TpsiMOi), 3aKOH ['yka, 3akoH Ilackasisi, 3aKOH
Apxume[ia, TPaBWIO paBHOBecusi pbiuara (6/10Ka), «30/I0TOe TPaBWIO» MeXaHWKH,
3aKOH COXDaHEHHsI MeXaHW4YeCcKOW 5HepruM, TIpU 3TOM [laBaTb CJIOBECHYHO
¢dhopMy/IMPOBKY 3aKOHA Y 3alMChIBaTh €10 MaTeMaTUUeCKoe BbIpaXKeHUe;

OOBSICHATL (PU3NUECKUE SIBJIEHWs], TIPOLIECChl W CBOWMCTBA Tejl, B TOM UHC/IE W B
KOHTEKCTe CUTYyal[iii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISB/SATh MPUUMHHO-
C/Ie[ICTBEHHBIE CBSI3U, CTPOUThL 00BsICHEHHE U3 1—2 JIOrMUeCcKuX I1aroB C OMopoi Ha 1—
2 U3yYeHHbIX CBOMCTBA (PU3WUECKUX SIBJIEHUM, (PU3NUECKUX 3aKOHa WU
3aKOHOMEPHOCTY;

pelllaTh pacuéTHble 3a7auu B 1-2 JeMCTBUS, MCMO/b3ys 3aKOHbI U (OPMYJIbI,
cBsi3bIBarolMe (u3MuecKde BeJMUYMHBI: Ha OCHOBe aHaju3a YCJIOBUSI 3aJauu
3aMuchiBaTh KpaTKOe YC/IOBHe, TMOACTaB/ATh (U3WUecKue BeJUUYUHbI B (DOPMY/bl U
TIPOBO/IUTh PACUETHI, HAXO/UTh CIPABOYHBIE JlaHHbIE, HEOOXOAUMbBIE /IS peIleHUs
3a/la4, OLIeHUBATh PeaIMCTUUHOCTh MOTyYeHHON (hH3UUecKoU BeJTMUUHbI;
pacro3HaBaTh TMpPOO/IEMbl, KOTOPbIE MOXXHO pEIIUTh TIPU TOMOIIM (U3UUECKUX
METO/IOB, B ONHMCAHUU WCC/Ie[0OBAHUSI BBIZIEJIATE TIPOBepsieMOe TIPeATIoJI0KeHHe



(runoTe3sy), pa3/uMuaTh M MHTEPIPeTHPOBaTh IIOAYYeHHBbI pe3y/bTaT, HaXOJUTb
OIIMOKH B XO/Ie OTBITa, [|eJIaTh BBIBO/IBI TI0 €r0 Pe3y/bTaTaM;

TIPOBO/IUTH OTIBITHI 10 HAO/IO/IeHNI0 (PU3UUeCKUX SIBI€HUNA Wi (U3NUYeCKUX CBOUCTB
Tes: (OPMY/IMPOBATh TIpPOBepsieMble TPe/TIONOKeHNs], COOMpaTh YCTAaHOBKY U3
Tipe/lJIo’KeHHOT0 000pY/I0BaHusl, 3aMMChIBaTh X0/ OTbITa U (POPMYJIMPOBATh BHIBO/IbI;
BBITIOJTHATE TIPsIMble MU3MePeHUs pacCTOsSHUSL, BpeMeHH, Macchl Tena, 00b&ma, CUIIbl U
TeMIlepaTypbl C MCII0/Ib30BaHHEM aHaJIo0TOBbIX U LM(POBBIX MPHUOOPOB, 3amMChIBaTh
TIOKa3aHUsI TPUOOPOB C YYETOM 3a[JaHHOM aOCOFOTHOM MOTPEITHOCTA W3MePeHuH;
MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (pM3MUYeCcKOW BeIMUMHBI OT JPYrou C
VICII0/Ib30BaHVeM MPSIMBIX M3MepeHul (3aBUCHUMOCTU IIyTH PaBHOMEPHO JBWXKYLLErocs
Tesla OT BPeMeHHU JBW)KeHUs Tesla, CUJIbl TPEHUS CKOJIb)KEHUs OT Beca TeJa, KauecTBa
00paboTKM TOBEPXHOCTEH Tel W HEe3aBUCUMOCTH CH/IbI TPEHUs OT TUIOLIaJH
COTIPMKOCHOBEHHSI TeJl, CUJIbl YIIPYTOCTH OT YJJ/IMHEHHsl NPY>KUHBI, BbITA/JIKUBAOIeN
CWIbI OT O0BbEMa TOTPY)KEHHOM YaCTU Tela W OT TIJIOTHOCTA J>KMAKOCTH, eé
He3aBUCUMOCTH OT IUIOTHOCTH Tesa, OT T/yOWHBI, HAa KOTOPYIO IOTPY>KEHO TeJIo,
YC/IOBUI TJIaBaHUsSI Tes, YCJOBHI paBHOBeCHs pbluara M OJIOKOB), yyacTBOBaTh B
TUIAHUPOBaHUM y4eOHOro MCC/IeI0OBaHMs, COOMpaTh YCTAaHOBKY W BBINIOJHATH
V3MepeHusi, ciaefys TMpeJjIo)KeHHOMY I/1aHy, (PMKCHUPOBaTh pe3y/bTaThbl MOJYyUYEHHOM
3aBUCUMOCTH (U3MUECKUX BEJUUMH B BUZE TIPeAJIOXKEHHBIX Tab/ul] U TrpaduKoB,
JlenaTh BbIBO/IbI 110 pe3y/bTaTaM UCC/Ie0BaHMUS;

MIPOBOJIUTH KOCBEHHbIe H3MepeHusl (PU3MUYeCKUX BeJWYMH (TJIOTHOCTh BelecTBa
KUJIKOCTU M TBEpJOro Teja, CWIa TPeHWUs CKOJIbKeHUs, [aB/leHue BO37yXa,
BbIT/IKMBAlOIlasl CWIa, JeHCTBYIOLlass Ha IIOPY)XKEHHOe B JKMJAKOCTb TeJlo,
K03 (ULMeHT T0/Ie3HOT0 JIeHMCTBUSI TPOCThIX MEXaHU3MOB), C/ieflysl Mpe/Ji0KeHHOMN
WHCTPYKLWH: TIPY BBITIOJTHEHUY M3MepeHHi coOMpaTh SKCIIepUMEHTAIbHYI0 YCTaHOBKY
Y BBIUMC/IATH 3HaueHue UCKOMOM BeJIMUUHbL;

cobsroiaTh TIpaBW/Ia TeXHWKM 0Oe3omacHOCTM Tipu  pabote ¢ y1abopaTOpHBIM
obopy/ioBaHuEM;

yKa3blBaTh TIPUHLUIMbBI JeWCTBUSI TIPUOOPOB M TeXHUUECKUX YCTPOWCTB: BeCHl,
TEepMOMETp, AWHAMOMeTp, COOOIarolecss CoCy/bl, OapoMeTp, pbluar, MOABWKHBIA 1
HeIO/IBVKHBIN 010K, HaK/IOHHAs! TI/IOCKOCTb;

XapaKTepu30BaTh TPHUHLUIMbLI JeWCTBUS W3YYeHHbIX TPUOOPOB U TEeXHHUYECKUX
YCTPOWCTB C OMOPOM Ha MX ONMcaHusi (B TOM UuC/Ie: TMOJUIMIIHUKH, YCTPOHCTBO
BOZIONIPOBO/ZIA, TM/PaBIMYeCKUM Tpecc, MaHOMeTp, BbICOTOMeEp, IMOPILIHEeBOM HAcoC,
apeoMeTp), MCIOJb3ysl 3HaHUS O CBOWMCTBAX (U3MUYECKUX sIB/IeHWH U HeoOXoAuMble
(ur3nuecKre 3aKOHbI 1 3aKOHOMEPHOCTY;

NPUBOJUTL TMpUMepbl (HaxXoJuUTb WH(POpPMALMI0 O TIpUMepax) MPaKTUUeCKOro
WCTI0/Ib30BaHusl (U3UUECKUX 3HAHWM B TIOBCEHEBHOW >KU3HM [jIs o0ecrieueHus
Oe3omacHOCTM TIpU oOOpalieHud C TpubopaMud M TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHEHMs 37I0POBbSi W COOMIO/IeHHsI HOPM 9KOJIOTMUECKOTO TIOBEJeHUS] B
OKpYJ’Karolller cpefie;

OCYILIeCTB/IATH OTOOD HMCTOYHMKOB WH(OpMalmu B VIHTepHeTe B COOTBETCTBHU C
3a/laHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLMXCSl 3HAaHUU U IyTEéM CpaBHEHUS
Pa3UUHBIX UCTOUHUKOB BbIJE/IATh UH(POPMALUIO, KOTOpas sIBJ/ISIeTCSl MPOTHBOPEUNBOM
WM MOXKeT OBITh HeIOCTOBEPHOM;



WICTI0/Tb30BaTh TPU BBINIOJTHEHUH yueOHBIX 33/laHvid HayYHO-TIOMYJISIPHYIO JIUTEPaTypy
¢u3nUecKoro cojiep)kaHusi, CIpaBOUHble MaTepuasbl, pecypcbl ceTu VIHTepHeT,
B/aJieTh TPUEMaMU KOHCTIEKTUPOBAHUSI TEKCTa, rpeobpa3oBaHusi MHGOPMALUM U3
OJJHOU 3HAaKOBOW CUCTEMBI B IPYTYIO;

co3/jaBaTh COOCTBeHHbIe KpaTKHe MHChbMeHHble U YCTHble COOOIeHUsT Ha OCHOBe 2—3
VCTOYHUKOB MH(OpMaLuM (U3MUECKOro CoZiepyKaHus, B TOM uuc/ie My6/uuHo flenathb
KpaTKye coo0IeHHsI O pe3y/ibTaTaxX MMPOeKTOB WM yueOHbIX UCC/Iel0BaHuUM, TTPU 3TOM
rpaMOTHO UCIIOJIb30BaTh M3yUEHHbIM TOHSATUIMHBIA amnmapat Kypca (U3MKH,
COIPOBOJK/ATh BBICTYIIJIEHHE Mpe3eHTaL1el;

TIPY BBITIOJIHEHWH y4eOHBIX TIPOEKTOB M MCCIe[0BaHUN pacrpeensiTh 0053aHHOCTH B
rpymnre B COOTBETCTBUH C IIOCTaB/I€HHBbIMU 3a/ja4aMH, CIeJUThb 3a BbINIOJTHEHUEM I1/1aHa
JleVCTBUM, aZleKBaTHO OLleHWBaTh COOCTBEHHBIN BK/aJ, B [JleATeJbHOCTb TPYIIIIbI,
BbICTPanuBaTh KOMMYHHUKAaTUBHOE B3aWMOZENCTBYe, YUNThIBasi MHEHHE OKDPY KatoIHX.

K xoH1y obyueHuss B 8 Kjiacce rpeiMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE JIOJKHBI
oTpakaTb C(hOPMHUPOBAHHOCTD y 00yUaroINXCsl YMeHUH:

VICII0/Ib30BaTh TOHATHS: Macca U pasMepbl MOJIEKYJI, TeIJIOBOe ABW)XKeHHe aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BellleCTBa, KpUCTa/l/IMueckue U aMop¢Hble Tena,
HaCBbILeHHbIM Y HeHaCbI|eHHbIN T1ap, BJaKHOCTh BO3/lyXa, TeMIlepaTrypa, BHYTPeHHSIS
SHeprus, TeI0BOM JIBUraTeslb, 3JIeMeHTapHbIN 3/1eKTPUUeCKUN 3apsifi, 37eKTphJYecKoe
1oJjie, TIPOBOJHUKU W [W3EKTPUKU, MOCTOSHHBIM 3/1eKTPUYECKUM TOK, MarHUTHOE
1oJie;

pasnuyath siB/leHUs (TeIUIOBOe pacllUMpeHue U CKaTue, TeIlonepe/aua, TeloBOe
paBHOBeCHe, CMauuBaHUe, KalWIIspHble SB/IeHUs, WCIIapeHye, KOHJeHcallus,
IU1aBjeHWe,  KpUcTa/uusauus — (OTBepZieBaHWe),  KWIleHMe,  Tellionepezaua
(TenIoNpoBOJAHOCTb, KOHBEKLIMS, W3/IyueHHe), 3/1eKTpU3alysl Tes, B3aUMOZeNCTBUe
3apsifioB, MEWCTBUS 3JIEKTPUYECKOrO0 TOKA, KOPOTKOe 3aMblKaHHe, B3auMOJeNCTBUe
MarHuToB, JeliCTBe MarHUTHOIO IOJII Ha NMPOBOJHUK C TOKOM, 3JIEKTPOMarHWUTHas
VHAYKLUMS) 10 ONKWCAHHI0 WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBbITOB,
JIeMOHCTPUPYIOLIUX JaHHOe (PU3UYEeCKOe SIBJIEHUE;

pacrio3HaBath pOsiB/IeHHe U3YUYeHHBIX (PM3MUYeCKUX SIBJIeHWM B OKpY’KarollleM MHpe, B
TOM uucle (GU3MYecKde SB/IeHUS B IIpUPOJie: IOBEPXHOCTHOe HaTsKeHWe |
KanwIsipHble sIBJIeHUsT B TIPYMPOZe, KPUCTa/UIbl B TIpHpofe, H3nyuyeHue CoJHL,
3amep3aHKe BO/IOEMOB, MOpPCKHe Opw3bl, 00pa3oBaHHe pPOCHI, TyMaHa, WHes, CHeTa,
5/IeKTpUYeCKre sIBJIeHUsS B aTMocdepe, 5/1eKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHoe T1osie 3emiid, Jpelid TMOMHOCOB, pOib MarHUTHOTO TOMS [Jisl >KW3HK Ha
3emiie, MOJISIPHOE CUSIHWE, TIPH 3TOM TePeBOAUThL TPAaKTHUECKYI0 3alauy B yueOHYIO,
BbI/IeJISITh CyLL|eCTBeHHbIe CBOWCTBA (TIPH3HAKK) (PU3UUeCKUX SIBJIEHUH;

OIKMChIBaTh M3yYeHHble CBOMCTBA Te/l U (pU3MYeCKUe SBJIeHUs], UCII0/Ib3ys (prU3hUYecKue
Be/IMUMHBbI (TemIlepaTypa, BHYTPEeHHsii SHeprusi, KOJIMYeCTBO TeIUIOThl, Y/e/bHas
TEIVIOEMKOCTb ~ Bell[eCTBa, y/e/bHas TeIUlOTa I[JIaB/IeHus], V/e/bHas TeIioTa
napooOpa3oBaHusi, yAenbHasi TElyioTa CrOpPaHUsS TOIUIMBA, KO3(HUIMEeHT mosie3Horo
JleMiCTBUSI TeIJIOBOM MalllMHbl, OTHOCHTe/IbHAs BJ&KHOCTb BO3JyXa, 3JeKTpPUYeCKUN
3apsi/l, Chla TOKA, 3JIeKTPUUECKOe HalpsbKeHue, CONPOTUB/IEHUE IIPOBO/HUKA,
yJie/IbHOe CONpPOTHBI/IEHHE BellleCcTBa, paboTa U MOLL{HOCTb 3/IeKTPUUYECKOr0 TOKa), IIpU
OMWCAaHWU TIPaBW/IBHO TPaKTOBaThb (U3UUECKHUN CMBICJ MCIO/b3yEMbIX BeIUUYMH,
0603HaueHUst ¥ eVHULIBI (PU3UYECKHX BeTMUYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOILME



JAaHHYI0 (QU3MYeCcKyl0 BeJMYMHY C [APYyTMMH BeMUMHaMH, CTPOUTb Tpaduku
M3y4YeHHbIX 3aBUCUMOCTeN (pU3nuecKuX BeJTMUUH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3UUecKue SIBJI€HHsS U TPOLIeCChI, UCIOb3ys
OCHOBHbBIE TIOJIOXKEHUsSI MOJIEKY/IIPHO-KWHETUUECKON TeOopUM CTPOEHHUs BelleCTBa,
TIPUHLIAIT  CYTIepPIIO3UIMM To/ieid (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHWs
3apsiga, 3akoH Oma [/s yyacTka Lernu, 3akoH [Dxoyns—/leHia, 3aKOH COXpaHeHUsI
SHepruM, MpU 3TOM [laBaThb CJIOBeCHYH (OpPMYJMPOBKY 3aKOHAa W 3aluChIBaTh €ro
MaTeMaTUuecKoe BbIpaXkKeHUe;

00BSICHATL (hU3MUeCKUe TIPOI[eCChl M CBOWCTBA Te, B TOM YHC/Ie€ U B KOHTEKCTe
cuTyalui MPaKTUKOOPHUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
TIPUYMHHOC/IE/ICTBEHHBIE CBSI3U, CTPOMTb OObsSCHEHWe W3 1-2 JIOTMYeCKUX IIIaroB C
0rnopoi Ha 1—2 KM3yueHHBIX CBOMCTBA (DU3NUYECKUX SIBJIEHUM, (PU3NUECKUX 3aKOHOB WJTH
3aKOHOMEPHOCTeN;

pellaTb pacuéTHble 3a7auud B 2-3 [JeUCTBUS, MCMO/Mb3ys 3aKOHbI U (OPMYJIbI,
cBsi3bIBarol[ue (r3MuecKde BeJMUYMHBI: Ha OCHOBE aHaju3a YCJIOBUSI 3aJauu
3aMuchiBaTh KpaTKOe yC/IOBUE, BbISIB/SITh HEJOCTAaTOK JaHHBIX [Jis pelleHus 3a/auM,
BbIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE /IJIsl €€ PellleHus], MPOBOAUTL PACUETHI U
CpaBHUBATH TO/IyUeHHOe 3HaueHre (hH3UUecKou BeJIMUUHbI C U3BECTHBIMU IAHHBIMU;
pacro3HaBaTh TMpPOO/IEMbl, KOTOPblE MOXXHO pEIIUTh TIPU TOMOIIM (PU3UUECKUX
METO/IOB,  WCIO/b3ysl  OMHCaHWe  WCC/AeIOBaHUS,  BBIJENSTh  MPOBeEpseMoe
TIpe/INoJIO’KeHNe, OlLIeHWBATh TIPABW/ILHOCThL TIOPSiIKa TIPOBeZEHUs] UCC/Ie/I0BaHus,
Jlenathb BbIBO/IbI;

TIPOBOZIMTL OITBITHI TI0 HAO/MOAeHNI0 (PU3NUECKHUX SIBJIEHUN WA (DU3NUEeCKUX CBOMCTB
Tes1 (KanmwiisipHbIe sIBJIEHWsI, 3aBUCHMOCTb [JABJIEHWS BO3/lyXa OT ero o0béMa,
TeMIiepaTypbl, CKOPOCTH TpoLiecca OCThIBAHUSI U HarpeBaHUsl MPU U3yYeHUU OT 1[BeTa
v3jyyaronier (Tor/olaroileii) MOBepXHOCTH, CKOPOCTb WCHAapeHus BOZAbI OT
TeMIepaTypbl JKUAKOCTA U IUIOL[QZI €& TIOBePXHOCTH, JJIeKTpU3alvs Tel |
B3aMMO/IENCTBUe 3JIEKTPUUECKUX 3apsi/i0B, B3aUMOZEMCTBUE TOCTOSIHHBIX MarHMTOB,
BU3YaM3al[ysi MAarHUTHBIX M0JIe TIOCTOSIHHBIX MarHWTOB, €MCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJHMK C TOKOM, CBOMCTBAa 3/IEKTPOMarHWTa, CBOMCTBA 3/€KTPOJBUraTessi
TIOCTOSTHHOTO TOKa): (OpMYJIMpOBaTh TIPOBepsieMble TIPeATIONIoKeHusl, CoOupaTh
YCTaHOBKY W3 TIPEJJIO)KEHHOTO O00Opy/IOBaHMs, OMMCHIBATH XOJ OIbITa U
¢dbopMyMpoBaTh BLIBO/IbI;

BBLITIOJTHATh TPsIMble W3MepeHUsi TeMIlepaTypbl, OTHOCUTEebHON BIa)KHOCTU BO3/yXa,
CWIbI TOKA, HAIPSDKEHWS] C MCII0/Ib30BaHMEM aHAJIOTOBLIX MPHUOOPOB U JaTUMKOB
bu3MUeCKWX BeJIMUMH, CPAaBHUBAaTh pe3y/bTaThbl W3MepeHHM C yuéTOM 3a/laHHOM
abCoJTFOTHOM MOTPerHoCTH;

TPOBO/IUTh HCC/eiloOBaHUE 3aBUCUMOCTH O/IHOW (hH3MUeCKOM BeJIMUMHBI OT APYToi C
WICTI0/Ib30BaHKEM TPSIMBbIX M3MepeHul (3aBUCHMOCTh COMPOTUB/IEHUSI NTPOBOJHUKA OT
ero JJIMHBI, TJIOL[aZU TIONIePeuHOro CeueHusi U yAelbHOr0 COTIPOTHB/IEHUS BelllecTBa
TIPOBOZIHUKA, CUJIbI TOKA, UAYIIEro uepe3 MPOBOAHUK, OT HArpsDKeHHUsl Ha TPOBOJHUKeE,
WCC/ie/JoBaHUe T0C/e/0BaTe/IbHOTO W Tlapasijie/IbHOTO COeUHEeHUM TMPOBOHUKOB):
TJIAaHUPOBaTh MCC/IeIOBaHWe, COOUpPATh YCTAaHOBKY W BBIMO/IHATL U3MEPEHUsI, Ceyst
TIpe/i/I0yKeHHOMY TIIaHy, (PUKCUPOBaTh pe3y/bTaThl MOTyYeHHON 3aBUCHMOCTU B BU/JI@
Tab/UI] ¥ TPaUKOB, [leNlaTh BHIBO/BI 110 pe3y/bTaTaM HUCC/IeJOBaHMS;



® [POBOAWTH KOCBEHHbIe W3MepeHWs (M3UUecKrX BequuuH (yzenbHas TerioéMKOCThb
BeIIleCTBa, COTIPOTHB/IEHNE TIPOBO/IHMKA, PA00Ta ¥ MOIIHOCTh 37IeKTPUYECKOTO TOKA):
TUIAHUPOBaTh M3MEPeHMs], COOMpaTh SKCIePUMEHTANbHYI0 YCTaHOBKY, ClIeayst
TIpe/I/I0yKeHHOM WHCTPYKLUH, U BBIYUC/ISTh 3HaUeHNe Be/TMUMHBI;

® cobmopaTth TIpaBWIa TeXHUKW Oe3omacHocTd mTipu  pabote ¢ sabopaTopHBIM
obopy/loBaHuEM;

®  XapaKTepu30BaTb TPHUHLUILI JEeWCTBUS W3Y4YeHHBIX TPHUOOPOB U TeXHUUECKUX
YCTPOMCTB C OINOPOM Ha MX OMNWCaHUA (B TOM UuC/e: CUCTeMa OTOIUIeHWs JOMOB,
TUrPOMeTp, TapoBasi TypOWHa, amrepMeTp, BOJBTMETP, CUYETUUK 3SIeKTPUUECKOU
SHEPTHWH, 3/IeKTPOOCBETUTE/IbHbIE TPUOOpLI, HarpeBaTe/bHbIE —3JIEKTPOIIPUOOPEI
(MpuMepbl), S7eKTpUYeCKHe TIpeJlOXpaHUTeNH, 371eKTPOMarHuT, 3JeKTPO/BUraTeb
MOCTOSIHHOTO TOKA), HCIO/b3ysl 3HaHUS O CBOMCTBaX (DU3WUYECKUX SIBJIEHUW U
HeoOxo/iMMbIe pU3MUecKre 3aKOHOMEepPHOCTH;

® pacrio3HaBaTh TIPOCTbie TeXHUUECKWEe YCTPOWCTBA W M3MepUTe/ibHbie MPUOOpHI 10
CcXeMaM M CXeMaTUYHbIM PUCYHKaM (KUJKOCTHBIM TePMOMETpP, TePMOC, TICUXPOMET],
TUTPOMETp, JIBUraTe/lb BHYTPEHHErO CropaHusi, 37eKTPOCKOI, PeoCcTaT), COCTaBJISTh
CXeMbI 3JIEKTPUUYECKUX 1IeTled C MoC/iefoBaTe/IbHbIM M Tlapaslle/IbHbIM COeAMHEHUEM
3/IEMEHTOB, Pa3/iuasi yC/I0BHbIe 0003HAUEHHSI 37IEMEHTOB 3IeKTPUUYECKUX 1iernei;

® TIpUBOAUTHL TMpUMepbl (HAaXOAuUTh UH(OPMALIMIO O TpUMepax) MPaKTUYeCKOro
WCTO/b30BaHUS (PU3MUECKUX 3HAHWW B TIOBCEJHEBHOW >KU3HU [ obecrieueHwus
6e3omacHoCTH TIpU oOpalleHuu C mpubopaMu M TeXHUUECKUMM YCTPOMCTBaMW,
COXpaHeHUsi 3/0pOBbsi U COOJIIO/IeHUsT HOPM  SKOJIOTMUECKOrO TIOBeJieHUs] B
OKpYKarolllel cpefie;

® OCYIIeCTBJSATh TIOUCK WHGMOpMaryu (GU3NUECKOro cofep)kaHusi B VIHTepHeTe, Ha
OCHOBe WMEIOIUXCS 3HAaHUM W TYyTEM CpaBHEHUs [[OTIOJIHUTE/bHBIX WCTOUHHKOB
BbIZIeIATh MH(OPMAI[UIO, KOTOpas SIBJISE€TCS TPOTHBOPEUUBOM WU MOXKET ObITh
He/JJOCTOBEPHOM;

®  1CTOJIb30BaTh MPU BBITIOJHEHUM YUeOHBIX 3aZjlaHU HayUHO-TIOMYJ/ISPHYIO JTIUTEpaTypy
¢u3nMUecKoro cojiep>kaHusi, CIpaBOUHble MaTepuasbl, pecypcbl ceTu VIHTepHeT,
Ba/leTh TPUEMaMH KOHCTIeKTUPOBAHUSI TeKCTa, IpeoOpa3oBaHusi MH(OpPMALUU U3
O/IHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

® Co3JaBaTb COOCTBEHHbIe TMHUChbMEHHbIE W KpaTKWe YCTHbIe cooOiieHusi, 06006iiast
WHGOPMALIMI0 U3 HECKOJIbKUX HUCTOYHHUKOB (DM3UUECKOTO CO/IEP)KaHHsl, B TOM UKCJ/Ie
nyO/IMUHO ~ TIPe/ICTAaB/SATb — Pe3y/bTaThl TPOEKTHOW WM WCCJIe/[0BaTe/bCKON
JlesiTe/IbHOCTH, TP 3TOM TPaMOTHO MCTIO/Ib30BaTh M3Y4YeHHbIN MOHSITUMHBIN armapar
Kypca (pU3MKH, COTIPOBOXK/aTh BLICTYTI/IEHUe TTpe3eHTaluel;

® TIpU BBLITIOJHEHWM Y4eOHBIX TIPOEKTOB M HWCCAeIOBaHUM (U3NUeCKUX IIPOL[eCCOB
pacripeiesiitb 00s13aHHOCTH B TPYTINe B COOTBETCTBUM C TIOCTaBJIeHHBIMHU 3a/jauaMu,
CJIeIUTh 3@ BBITIOJTHEHWEM TUlaHa [JeMCTBUM W KOPPEKTHPOBAaThb €ro, afieKBaTHO
OlLIeHWMBaTb COOCTBEHHBIM BK/IQ[, B  JeSTebHOCTb  TPYINIbI, BBICTPAUBaTh
KOMMYHUKaTUBHOE B3aUMO/IeCTBUe, TIPOsIB/Isisi TOTOBHOCTD pPa3pellaTh KOH(JIHUKTHI.

K kon1y obyuenusi B 9 Kjacce mpegMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE JOJDKHBI

OTpa)kaTh C(HOPMUPOBAHHOCTh ¥ 00YUarOIUXCST YMEHUIA:

® UCI0/Ib30BaTh TIOHATHS: CHCTeMa OTCUéTa, MaTepua/bHasi TOUKa, TPaeKTOpHs,
OTHOCHUTE/IbHOCTb MeXaHUUeCKOTO ABWKeHHs, Aedopmarius (ympyras, TijacThdeckas),
TpeHue, 1[eHTPOCTPeMUTe/bHOe YCKOpeHWe, HeBeCOMOCTb W TIeperpy3ku, IeHTp



TSDKEeCTH, abCOFOTHO TBEpJOe Teso, IIeHTP TSPKeCTU TBEPAOTO Tesla, paBHOBeCHe,
MexaHW4YecKWe KojebaHWsSi W BOJHBL, 3BYK, WH(Pa3BYK U  yJIbTPa3BYK,
3/IeKTPOMarHUTHBIE BOJIHBI, IIKa/a 3/JIEKTPOMAarHUTHBIX BOJIH, CBET, O/IM30pYKOCTh U
JATbHO30PKOCTh, CIIEKTPbl MCIYCKaHWs W TIOTJIOL[eHusi, anbda, OeTa- ¥ Tamma-
V3/TyueHus], U30TOMbI, siZlepHasi SHepreTHKa;

pasnuuaTh sB/eHHs1 (paBHOMEpHOE M HepaBHOMEDHOE TMpPSIMOJIMHENHOe [IBU)KeHUe,
PaBHOYCKOpPeHHOe TIPSIMOJIMHEeNHOe /IBWKeHre, CBOOOJHOe TajieHue TeJjl, paBHOMEePHOe
[BIDKEHMe TI0 OKDPY)KHOCTH, B3aUMOJENCTBUE Tes, peakTUBHOe [JBIKeHUe,
KosiebaTeslbHOE [BW)KEHHE (3aTyxalol[ie W BBIHYXK/eHHbIe KojeOaHHs), pe30HaHC,
BOJIHOBOE [IBIDKEHHe, OTpakeHHe 3ByKa, IpPSIMOJIMHEMHOe paclpoCTpaHeHue,
OTpa)keHHe U Tpe/IOMJIeHHe CBeTa, IT0JIHOe BHYTPeHHee OTpakeHHe CBeTa, Pa3/ioyKeHHe
Oenoro cBerta B CIEKTp W CJOXKeHUEe CIeKTPajJbHbIX LIBETOB, JAMCIIePCHsi CBeTa,
eCcTeCTBeHHasl paZJMOaKTHBHOCTb, BO3HUKHOBEHME JIMHEHYAaTOro CIeKTpa W3/yueHus)
M0 OMNHMCAHWIO0 MX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIbITOB, JE€MOHCTPUPYIOLIUX
JlaHHOe (hr3uuecKoe siBlIeHUE;

pacro3HaBaTh MPOSIBJIeHWe U3yUeHHbIX (HM3UUeCKUX SIBJIEHUM B OKpY’KaroliemM Mupe (B
TOM umc/e ¢pu3nyecKue siBJieHUsI B MPUPOJe: MPUINBBI U OT/IUBbI, ABWKEHUE TJlaHeT
ConHeYHOW CHUCTeMBbl, PeaKTUBHOE JBM)KEHVE XKUBbIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsICeHHe, CeMCMMUecKde BOJIHBIL, L[yHaMW, 3XO, LiBeTa TeJl,
ONITUYECKWe  sIBJIeHWST B  TIpUpoJle, Ouosoruyeckoe /IeHCTBUE  BUAMMOTO,
y/IbTPa(prOIETOBOIO U PEHTITeHOBCKOIO W3/IyUeHUM, eCTeCTBEHHbIM paZJMOaKTHBHBIN
¢oH, KOCMHUeCKWe JIyuyd, paJMOaKTHBHOE W3/yuyeHHe TPUPOJHBIX MHHEpPAJIoB,
JleNiCTBUe pa/IM0aKTUBHBIX U3My4YeHUd Ha OpraHu3M uesioBeKa), [PY 3TOM IepeBOUTh
MIPAaKTUYeCKYI0 3a/jauy B yueOHYF0, BBIJEJISATh CYIleCTBeHHbIe CBOWMCTBA (TIPU3HAKK)
bu3nuecKrx sIBlIeHU;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (pM3rUecKue sIB/IeHUs], UCII0/b3ys (pr3nuyecKue
BeJIMUMHBI (CpeiHsisi U MTHOBEHHAsi CKOPOCThb TeJjia MPU HEePaBHOMEPHOM JBWKEHUH,
yCKOpeHUe, TepeMellieHue, MyTh, YIJ0Bas CKOPOCTb, CH/Ia TPeHUs, CUla YIPYroCTH,
CUla TsDKeCTH, yCKOpeHHWe CBOOOZHOTO TafieHus, BeC Tesia, UMIIYJbC Tesia, UMITY/IbC
CUJTbI, MeXaHWuecKasi paboTa ¥ MOIIHOCTb, TIOTeHIMaIbHast SHepPrusi Tesia, MOJAHSATOr0
HaJl TIOBEPXHOCTBIO 3€MJIU, MOTeHLMa/IbHasl SHEePrHysl CKaTOW MPY>KUHBI, KWHeTHYeCcKasi
JHEPrusi, TOJIHasi MeXaHWuecKasi JHeprusi, TMepuoj, M uacToTa KojebOaHWM, AJTMHA
BOJIHBI, TPOMKOCTB 3ByKa U BbICOTa TOHA, CKOPOCTb CBeTa, MoKa3aresb MpeloMJIeHUs
Cpefibl), TIPU OMUCAHWU TIPaBU/IBHO TPAKTOBaTh (DHM3UUECKWN CMBIC/ UCIO/b3yeMbIX
Be/IMUWH, 0003HAUeHHs] U eJUHMIbI (U3UYECKMX BeIMUWH, HAXOJUTh (OPMYJIbI,
CBsI3bIBalOlMe [laHHYI (M3MYeCKyH0 BeJMUMHY C APYTMMM BeJIMUMHAaMH, CTPOUTh
rpadvKy U3yUeHHbBIX 3aBUCUMOCTeH (DHU3UUeCKUX BeJTUUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (r3UuecKre SIBJIEHUS] U MPOLIECChI, UCII0/b3Ys 3aKOH
COXPaHEHHsl SHEPryH, 3aKOH BCEMHUPHOIO TArOTeHUSs, TPUHLIUII CYyINepro3uliiyd CuJ,
TIPUHLIUI OTHOCUTe/bHOCTU ["anuesi, 3aKkoHbl HbIOTOHA, 3aKOH COXPaHeHWsl UMITYJIbCa,
3aKOHbI OTPa)KeHHsI W TIPeJIOMJIeHUSI CBeTa, 3aKOHbl COXpaHeHWs 3apsiioBOTO U
MaccoBOrO uucesq TpU SJepHbIX peaklUWsx, NpU 35TOM JaBaTb CJIOBECHYIO
(hopMyMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTUyecKoe BbIpayKeHHe;

00BSICHATL (hM3KUecKHe TpOLeCChl U CBONCTBA Tel, B TOM UHWC/Ie W B KOHTEKCTe
CUTyal[ili  TIPaKTUKOOPDUEHTHPOBAHHOTO  XapakKTepa:  BbISBAATh  MPUUMHHO-
C/leICTBEHHBIE CBSI3M, CTPOUTH 00bsICHeHHe 13 2—3 JIOTHYeCKUX I1aroB C OMOPOM Ha 2—



3 W3yyeHHBIX CBOMCTBA (U3MYeCKUX siBeHUH, (U3UUYECKHUX 3aKOHOB WJIH
3aKOHOMEPHOCTeN;

pellaTh pacyéTHbIe 3a/jauu (OMMparolLKecs: Ha CUCTeMy U3 2—3 ypaBHEHUM ), UCTIO/b3Ys
3aKOHbl U (opMyJibl, CBsi3bIBarOlMe (hU3MYeCcKre BeJMUMHBI: Ha OCHOBe aHau3a
yC/OBUSI 3aJjaud 3aluchbiBaTh KpaTKOe VC/IOBHe, BbLISIBIATH HeJOCTArole WU
M30bITOUHbIE [JaHHBIe, BbIOMpPATh 3aKOHBI U (OPMYJibl, HeOOXOAUMBIE /ISl pelleHMs],
NPOBO/IUTH  PacuéTbl M OLEHWBaTh PEeAJMCTUYHOCTh TIOyUeHHOro 3Ha4yeHust
¢bu13MueCcKoil BeJIMUUHBI;

pacrno3HaBaTh MpPoOIeMbl, KOTOpble MOYKHO PpeIIUTh TPH TOMOIM (HU3NUECKUX
METOZIOB,  WCIIOJIb3ysl ~ OMNMCaHWe  HWCC/Ie[loBaHUs,  BbIJE/IATH  [pOBepsieMoe
TIpe/rooKeHre, OLleHHWBaTh TPaBWIBHOCTh TIOpsiIKa IIPOBe/IeHUs] MCC/e/J0BaHus,
JieJlaTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOI€HUIA U OTILITOB;

TIPOBO/IUTH OTBITHI 10 HaO/OZeHNI0 (Pr3UUeCcKUX siBJIeHWH Wi (GU3NYeCKUX CBOMWCTB
Tes1 (M3yyeHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHeHHsl SHepryu, 3aBUCHMOCTb
reprozia KosiebaHuii MPY)KMHHOTO MassTHUKA OT MacChl 'Py3a U >KECTKOCTH TMPYKUHBI U
He3aBUCUMOCTb OT aMIUIUTY/IbI MasbIX KosilebaH!id, IPSIMOIMHENHOe pacripoCTpaHeHre
CBeTa, pa3/io)keHre 0esioro cBeTa B CIIEKTP, W3y4yeHHe CBOWCTB H300pakeHHs B
TUIOCKOM 3epKajie ¥ CBOWCTB H300pakeHus1 TipeAMeTa B coOuparoliedl JiMH3e,
HaO/Mo/leHre CIVIOLIHBIX W JIMHeMYaThIX CIEeKTPOB W3/Iy4YeHHs): CaMOCTOSITeTbHO
coOupaTh yCTaHOBKY M3 M30LITOUHOTO Habopa 0060py/[0BaHMsI, OMTUCHIBATEL X0/ OTIbITA U
ero pe3yJibTaThl, (HOPMYIMPOBATH BHIBOALI;

NIPOBO/IUTh TP HEeOOXOAMMOCTH CepHI0 MPSMBIX M3MepeHui, orpejesnsisi CpefHee
3HaueHHe u3MepsieMOl BeqWuMHBI ((POKyCHOe pacCTOsiHWMe COoOUparolield JIMH3bI),
000CHOBBIBaTh BEIOOD criocoba u3mMepeHUst (M3MepUTeIbHOTO TIpUOopa);

MIPOBO/IMTH HWCCJIe/OBaHUE 3aBUCUMOCTeN (PM3MUYECKUX BeJMYMH C KCIOJIb30BaHUEM
NpsSIMbIX HW3MepeHH (3aBUCMMOCTb IIYTM OT BpEeMeHM IIpU paBHOYCKOPEHHOM
JBWKeHNH 0e3 HayalbHOW CKOPOCTH, Tepuoja KojebaHWH MaTreMaTH4ecKoro
MasiTHUKA OT JJIMHbI HWUTH, 3aBUCUMOCTU yIJla OTPa’KeHWs CBeTa OT yrja MaJieHus U
yT7a TipejioM/ieHdst OT yIJia TiafieHusi): TJIaHUPOBaTh MCC/iefloBaHUe, CaMOCTOSITeTbHO
cobuparb yCTaHOBKY, (PUKCHMpOBAaTh pe3y/bTaThl IOMyUYeHHOM  3aBUCUMMOCTH
¢u3nuecknx BeJIMUMH B BUJe Tabmuil U TpadyKoB, /enaTh BBIBOJBI 110 pe3ysbTaTam
WICCTIeJOBaHMUS;

NPOBO/IUTH KOCBEHHbIE W3MepeHus (PU3NYeCKWX BeNMWYMH (CpefHsisi CKOpPOCTb U
YCKOpeHUe Tejia MpPY PaBHOYCKOPEHHOM JBWKEHHH, YCKOpeHre CBOOOJHOTO Ta/ieHus,
YKECTKOCThb TIPYKMHBI, KO3((GUIIMEHT TPeHUsl CKOJIb)KeHHUs, MexaHuueckas pabora u
MOIIIHOCTb, YaCTOTa W Tepuoj, KoyiebaHW MaTeMaTUUecKoro W TPYKHUHHOTO
MasiTHUKOB, ONTUYecKass Cuia cobuparoiiedd JIMH3bL, paJUO0aKTHUBHBIA  (OH):
IUJIaHUPOBaTh M3MepeHHsi, coOOMpaTh 3KCIIePHMEHTa/lbHYH YCTaHOBKY U BBINOJHAThH
V3MepeHusi, Cefysi MpeZJIoyKeHHOW WHCTPYKLUM, BBIUMC/ISATH 3HaueHWe BeJTUUMHbI U
aHalM3VpoOBaTh TIOMyuYeHHble pe3y/ibTaThl C YUETOM 3aJAaHHOW TIOTPEILIHOCTH

V3MepeHUl;
cobnroiaTh TIpaBW/Ia TeXHWKM Oe3omacHOCcTM Tipu  pabore ¢ y1abopaToOpHBIM
obopyoBaHueM;

pasiMyaTh OCHOBHbIE TPH3HAKW M3y4YeHHbIX (U3UUEeCKUX MOZeJieil: MarepuasbHasi
TOUKa, abCOMIOTHO TBEpJOe Tesio, TOUeUHbI MCTOYHUK CBeTa, Jiyd, TOHKAas JIMH3a,
TrJlaHeTapHasi Mojle/Tb aTOMa, HyKJ/IOHHasl MO/ieJIb aTOMHOTO Sipa;



XapaKTepr30BaTh TIPUHIUMBI JIeHCTBUS W3YyUeHHBIX TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OTOPOM Ha UX OMUCAHUS (B TOM UMC/ie: CIIUJOMETp, JaTUMKH TI0JI0KEHUS,
PaCCTOSTHUSI U YCKOPEHUsl, PaKeTa, 9X0JI0T, OUKH, MepucKor, (hoToarrapar, onTuyecKre
CBETOBO/bI, CITIEKTPOCKOII, [03UMeTp, Kamepa BuIbCOHA), WCMOJB3ys 3HAHUS O
CBOMCTBaxX (hM3UUECKUX SIBIEHHN U He0OX0AuMble pu3ndeckre 3aKOHOMEPHOCTH;
WCTIOTb30BaTh CXeMbl U CXeMaTUUHble DUCYHKU U3YUEeHHBIX TeXHUUECKUX yCTPOMWCTB,
W3MepUTe/IbHBIX MPUOOPOB M TEXHOJOTMUYECKUX TPOLIeCCOB TIPY pelleHruu ydeOHO-
MPaKTUYeCKUX 3aflau, ONTHYeCKHe CXEeMbI [/l TIOCTPOeHUsT U300pa>keHUH B TJIOCKOM
3epKasie ¥ cobuparolei 1H3e;

MPUBO/JIUTh TMpUMepbl (HAaXO[uUTh WHQOpPMAIMI0 O TIpUMepax) IPaKTUUeCKOro
WCTIO/Mb30BaHUsT (PU3MUECKUX 3HAHWW B TIOBCEJHEBHOW >KU3HU [ obecrieueHwUs
Oe30macHOCTM TIpY OOpalleHuu C MpUOOpaMH W TEXHUUECKUMM YCTPOMCTBaMH,
COXpaHeHHsI 3/I0POBbs U COOJIIO/IeHUSI HOPM SKOJIOTUUECKOTO TIOBe/IeHHSI B
OKpYKarolllel cpefie;

OCYIL[eCTB/ISITH TIOUCK WH(popMaiun ¢Gu3MUeckoro cojepkaHuss B HTepHeTe,
CaMOCTOSITe/TbHO (POPMYJ/IMPYSI TIOMCKOBBIA 3ampoC, HAXOAWUTh IyTU ONpeze/eHUs
JIOCTOBEPHOCTH TIOTy4eHHOW WHGOpPMAIlMd Ha OCHOBE WMEKI[UXCA 3HaHUN U
JIOTIO/THUTeTbHBIX UCTOUHUKOB;

WCTIO/Tb30BaTh MPH BBITIOJHEHWH YUeOHBIX 3a/[aHU HayYHO-TIONY/ISIPHYIO JIMTEPATypy
(bU3MUeCKOTO CoJep)KaHus, CIpaBOUHble MaTepHuabl, pecypchl ceTd HHTepHeT,
B/IafleTb TIPUEMAMU KOHCIIEKTHPOBAHUs TeKCTa, mpeobpa3oBaHUsi WHGOpPMAI[UU U3
O/IHOM 3HAaKOBOW CUCTeMbI B IPYTY1O;

co3/iaBaTh COOCTBEHHbIE MHMChbMEHHbIe U YCTHBIe COOOIIeHHsI Ha OCHOBe MH(OpMaIuu
W3 HECKOJIbKUX WMCTOYHHWKOB (DU3MUECKOTO CO/lep)KaHus, MyO/IMYHO TIpeJCTaB/IsTh
pe3y/bTaThl MPOEKTHOW WM MCC/Ie/[0BATeIbCKON ZIesITe/TIbHOCTH, TIPU 3TOM I'PaMOTHO
WCI0/Ib30BaTh W3YyUeHHbIN TMOHATUWHBIA armapar u3ydyaemoro pasfena (u3uku u
COTIPOBOXKZATh BBICTYIUIEHHE TIpe3eHTalell C y4éToM OCOOEHHOCTel ayAuTOPUH
CBEPCTHHKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITACC
KommuecTBo yacos JJ/IeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHBIE
e padoThI padoThI
pecypchbl
Pa3zpen 1. @u3uka U eé po/ib B I03HAHMH OKPYJKaKOLero Mupa
bubnmroreka LJOK
1.1 Pdusuka - 0 oze 1
H3HIKA - HAyKa 0 TIpHpoA https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 du3nyecKue BeMYrHbI 3 3
https://m.edsoo.ru/7f416194
N bubmoreka LIOK
1.3 E 2 1
CTeCTBeHHOHAyYHbI MeTO/, 03HaHUs https://m.edsoo.nu/7£416194
WToro 1o pa3zeny 6
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa
bubmmoreka IIOK
2.1 C 1
TPOCHHE BELecTa https://m.edsoo.ru/7f416194
29 [IBr>KeHMe 1 B3aMMOJ,eUCTBUE YaCTHUL] 9 1 bubmoteka LIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2.3 ArperaTHble COCTOSIHMS BeLeCTBa 2
P H https://m.edsoo.ru/7f416194
Wroro no pa3peny 5
Paspgen 3. /IBrkeHne U B3auMo/ieCTBHE TeJl
bubmoreka LIOK
3.1 MexaHuueckoe JBUXKeHUE 3 2 nomotexa I

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




bubmoreka LJOK

3.2 Mnepuys, Macca, rioTHOCT® 4 https://m.edsoo.ru/7f416194
bub6 OK
3.3 Cuna. Bugel cun 13 nomorexa L
https://m.edsoo.ru/7f416194
Wtoro no paspeny 20
Pa3gen 4. /laB/ieHHe TBEP/bIX TeJI, )KUAKOCTEeH U ra30B
41 [asnenue. Ilepejaua fasieHus TBEPABIMU 3 bubnmoreka IIOK
' TeJlaMH, )XUIKOCTSIMU U TrazamMu https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2 HlaBerie JiAKoCTH 4 https://m.edsoo.ru/7f416194
bubmoreka LJOK
4.3 ATmocepHoe AaBnexie 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTU Y ra3a Ha NOrpy>kéHHoe 7 bubnuoreka IIOK
' B HUX TeJIO https://m.edso0.ru/7f416194
Wtoro no pa3zpeny 20
Pa3pen 5. PaGoTa 1 MOIIHOCTb. JHEpPrus
bubmoreka IIOK
5.1 Pab 3
aboTa 1 MOIHOCTR https://m.edsoo.ru/7f416194
bubnmoreka IIOK
5.2 I1 6
POCTRIC MEXAHSMb! https://m.edsoo.ru/7f416194
bub OK
5.3 MexaHnuecKasi SHeprust 4 nomorexa L
https://m.edsoo.ru/7f416194
Wtoro no paspeny 13
Pa3pen 6. ** [ToBTOpeHue**
6.1 IToBTOpeHue TemMsl "MexaHuuyeckoe 1

IBUKeHne"




6.2 [ToBTOpeHue Temel " [laB/ieHue TBEPABIX TeJl, 1
' JKUJIKOCTel 1 ra3oB”
6.3 [ToBTOpeHue Tembl " PaboTa. MOIITHOCTb. 1
' Oueprust"
6.4 VToroBast KOHTpPO/IbHAsI paboTa yueOHOTrO 1
' npeameta " ®u3mnka-7 Kiacc"
Hroro 4
PesepBHOe Bpems 0
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 16




8 KV/IACC

Ko/muecTBo yacoB JJIEKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3gen 1. TensioBble sAB/I€HUA
. bubmmoreka LIOK
1.1 CrpoeHue 1 CBOMCTBA Bell[eCTBa 7 1 nommorexa L
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 TeruioBbIe NpoLeCChI 21 1 7
pon https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Pa3pen 2. dneKTpuyecKue U MarHUTHbIE IB/ICHUS
21 JneKTpuyeckKre 3aps/bl. 3apsykKeHHble Tejia 7 ? Bbubmorteka IIOK
' U UX B3aUMO/IeHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnmoreka LIOK
2.2 ITocTOAHHBIN 3/1EKTPUYECKUN TOK 20 1 8 nomnorexa L
https://m.edsoo.ru/7f4181ce
bubmmoreka LIOK
2.3 MarHuTHbIe SIBJIEHUSI 6 1 5 nomotexa I
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.4 OJIeKTPOMarHuTHasi UH, ust 4
p AYKL https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Paspen 3. IloBTopenue
3.1 [ToBTOpenue Temsl " TerioBsle gBaeHUs" 1
3.2 [ToBTOpeHue TeMbl " [TOCTOSIHHBIM 1

371eKTpuueckuit Tok", "' MarHutHble




saBJIeHUus"

WTtoroBast KOHTpOJIbHAsE paboTa yueGHOTO

33 npeameta " ®@u3nka 8 Kmacc” 1
Hroro 3
PesepBHOe Bpems 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 23




9 KV/IACC

Ko/muecTBo yacoB JJIEKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3zpgen 1. MexaHnueckue sBJIeHHA
11 MexaHHUuecKoe JBIKeHHe U CTIOCOObI ero 10 1 bubmmoreka LIOK
' OIMCaHUA https://m.edsoo.ru/7f41a4a6
. bubnumoreka LIOK
1.2 B3aumogeiicTBre Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHHUeCcKHe K0/1e0aHUA U BOJTHBI
bubnmoreka LIOK
2.1 MexaHnuecKue KoaeOaHUs 7 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 MexaHuyeckue BOJIHbL. 3BYK 8 1 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspen 3. Dy1ieKTpOMarHuTHoOE 11071 U 3/1IeKTPOMArHUTHbIE BOJTHBI
31 OeKTPOMarHUTHOe TI0JIe U 6 ) bubmoTeka LIOK
' 3JIKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
WToro 1o pa3zeny 6

Pa3znen 4. CBeToOBBIE IB/IEHHUSA




4.1 3aKOHbI pPacrpoCTPaHEeHHUs CBeTa 6 2 Bubmmorexa TIOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIVH3BI ¥ ONITHYECKHe TIPUOOPHI 6 3 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
4.3 Pa3sno)xeHre 6es0ro cBeTa B CITEKTP 3 2 hits:/m.edsoo. /7412426
Wtoro no paspeny 15
Pa3pgen 5. KBanToBbIe iB/IeHUA
5.1 HMcrniyckaHue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
52 (CTpoeHe aTOMHOTO 7/ipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuyu 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 17
Pa3pen 6. IToBTOpUTE THHO-00001AIOIHI MOJY/TH
6.1 [ToBTOpEHUE 1 000OIIEHHE CO/IEPIKAHUST 9 9 bubmmoreka LIOK
’ Kypca Gpu3uKu 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Nroro nio pazgeny 9
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 27




YUYEBHO-METO/JUYECKOE OBECIIEUEHUE OBPA30BATE/IBHOI'O
MPOIIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPHAJTBI /IS YYEHUKA

» ®u3mkKa, 7 knacc/ IepoimkuH A.B., O0111eCTBO C OrPAaHUYEHHOM OTBETCTBEHHOCTBIO
«IPODA»; AkinonepHoe o611iecTBo «M3aaTenbcTBo «IIpocBeleHe»

» ®usuka, 8 knacc/ Iepeimkud A.B., O0I11[eCTBO C OTPaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; AkimoHepHoe o611iecTBo «M3aatenbcTBo «IIpocBeleHe»

» ®usuka, 9 knacc/ Iepeimkuna A.B., I'ytHUK E.M., O06I11€CTBO C OrpaHUUEHHON

OTBeTCTBeHHOCTEIO «[IPODA»; AkiroHepHoe o61iecTBo «M3maTenscTBo «IIpocBereHye»

METOANYECKUWE MATEPHAJIBI /151 YUUTEJISA

7 KIIACC

1.Pabouas rporpamma.

2. TTporpamMMbl 0OCHOBHOTO 00111ero oOpa3zoBanus. du3rka. 7 — 9 K/1accel
(aBTOopbI:A.B.ITepoiukuH, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouast mporpamma 1o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBETCTBHUHM C BHIOPAHHBIM YUeOHHUKOM

4. TepoiikuH A.B. ®usmka. 7 knacc. YueOHUK [ijist 0011je00pa30BaTe/TbHbIX YUPEeXKAeHHH .
M.:Ipoda. 2011

5. JIykamuk B./. CO0OpHUK BOTIPOCOB U 3aziau 1o ¢usuke. 7-9 k1. — M.: IIpoceemjenue, 2010.
-192c.

8 KIIACC

1. Pabouast mporpamma. ®usuka. 7 — 9Kmacchl: yueOHO-METOJUUECKOTO 1TOCOOus
/coct.TuxonoBaE.H. — 2-e u3g.,crepeorun. —M.: Ipoca,2013. — 398,(2)

2. TTporpamMMbl 0OCHOBHOTO 00111ero oOpa3zoBanus. du3rka. 7 — 9 K/1acchl



(aBTopsl:A.B.ITepenukuH, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouast mporpamma o ¢usmke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBETCTBUHU C

BbIOpaHHBIM yueOHUKOM:

4. IMepoirkuH A.B. ®u3nka. 7 kacc. YueOHUK Ajist 00111e00pa30BaTe/IbHBIX YUPEXKIEHUH .
M.:Ipoda. 2011

5. Jlykamuk B./. COOpHUK BOTIPOCOB U 3aziau 1o ¢usuke. 7-9 k1. — M.: ITpoceemenne, 2010.
—192c.

6. Kupuk JI.A. ®usmka — 7. Pa3HOypOBHEBBIE CAaMOCTOSITe/TbHbIE M KOHTPOJIbHBIE PA0OTHL. —5-€
n3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. JlabopatopHbie paboTbl. KOHTpO/IbHBIE 3a/1aHUS. —
Capatos:Jlunen, 2014.

8. «KoHTpo/IbHO-U3MepuTe/bHbIe MaTepyassl. Pusuka. 7 kinacc/Coct. H.M. 3opuH. — 2-e
usg.,nepepab. — M.:BAKO, 2013.

9. MapoHn A.E. ®u3suka. 7 knacc: yuebHo-MeToanueckoe nocobue/ A.E. Mapos.- M.: [Ipoda,
2011.- 123c.:

10.A.B. INepbuukuH ®usnka-8kn 2017 M. [Ipoda

11.H.B. ®unonosuu Metoauueckoe nmocodbue 2015 M. [Ipoda

12.A.E. Mapos, E.A. Mapon CamocTosiTe/ibHbIe U KOHTPOJIbHBIE PaboThI-8 Kiacc 2017 M.
Apoda

13.B.B. Illaxmaroga ,0.P. Illecdep [duarHoctrueckue pabotsi -8 kmacc 2016 M. Ipoda

14.A.E. Mapon, E.A. MapoH, C.B. TTo3oiickuii CoopHuK Borpocos u 3agau 2015 M. Ipoda

9 KJIACC



1. Pabouas mporpamma. ®u3mka. 7 — 9Kmacchl: yueGHO-MeTO[UUecKoro mocobus
/coct.TuxonoBaE.H. — 2-e u3g.,crepeorun. —M.: [Ipoca,2013. — 398,(2)

2. TIporpamMMel 0CHOBHOTO 00111ero oOpa3zoBanus. Pu3vka. 7 — 9 K/1accel
(aBTopsl:A.B.ITepenukun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouast mporpamma o ¢usmke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUHM C BHIODAHHBIM yUeOHHUKOM:

4. TIlepoimikyH A.B. ®usmka. 7 knacc. YueOHUK /1 0011je00pa30BaTe/TbHbIX YUPEKAeHHH .
M.:[lpoda. 2011

5. Jlykamuk B.J. CoopHHUK BOmpoCcoB U 3a/au 1o ¢usuke. 7-9 k1. — M.: [Ipocserrienue, 2010.
—192c.

6. Kupuk JI.A. ®usmka — 7. Pa3HOypOBHEBBIE CAaMOCTOSITe/TbHbIE M KOHTPOJIbHBIE PA0OTHL. —5-¢€
usganue,- M.MJTEKCA, 2013.

7. AcraxoBa T.B. ®u3uka. 7 knacc. JlaboparopHsie paboTel. KOHTpo/bHBIE 3a/1aHUS. —
Caparos:Jlunen, 2014.

8. «KoHTpo/IbHO-U3MepuTe/bHbIe MaTepuassl. Pusuka. 7 kinacc/Coct. H.M. 3opuH. — 2-e
u3z.,nepepab. — M.:BAKO, 2013.

9. MapoH A.E. ®usuka. 7 knacc: yuebHo-meToguueckoe rocobue/ A.E. Mapon.- M.: [Ipoda,

2011.- 123c.:

KoHTpo/IbHBIE U CAMOCTOSITE/TbHBIE pabOTHI IO u3mMKe. 9 K1acc: K yueOHuKy A.B.
ITepeiukuna, E.M. I'yTHUK «®u3uka 9 knace» / O.W. I'pomuesa. — M.: M31aTensCTBO
«3JK3aMeH», 2014.

Tectsl o pusuke. 9 knacc: kK yue6Huky A.B. [Nepoinkuna, E.M. I'yTHUK «PU3mKa

9 knace» / O.M. I'pomueBa. — M.: M3garenbCcTBO «OK3aMen», 2010.

®usuka. 9 knacc. TemaTnyeckue TeCTOBBIE 3a/laHMS I MOATOTOBKY K 'MIA. / aBT.- COCT.:



M.B. boigenko, O.H. Mupomkuna. — fipocnasis: OOO «Akasemust pasButus», 2014.

IMU®POBBIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCbhI CET UHTEPHET
1. BubsmoTteka — Bcé o nipegmeTy «®Dusmka». —http:// www.proshkolu.ru

2. BugeoornsIThl Ha ypokax. — http://fizika-class.narod.ru

3. ExvHast KomteKiys 1{udpoBbIX 00pa3oBaTe/bHLIX pecypcoB. —http://school-

collection.edu.ru

4. VluTepecHble MaTepHasibl K ypoKam (PU3UKH 110 TeMaM; TeCTHI 110 TeMaM; HarJisiiHbIe
rocobus K ypokam. —class-fizika.narod.ru

5. lludbposbie oOpa3oBaTenbHBIE pecypchl. —http://www.openclass.ru

6. DyieKTpoHHBIe yueOHUKH 110 pusmke. —http://www.fizika.ru

7. BupeoonbIThl Ha ypokax. —http://fizika-class.narod.ru
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