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1.ITosicHUTENALHASA 3aNHCKA

PaGouas mporpamma 1o (u3Mke Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUU U TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM
YpPOBHE OCHOBHOH 00pa3oBaTelIbHON NpOrpaMMBbl, MpencTaBieHHbIX B dDeneparbHOM
rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOIO obOmero oopaszoanus (GI'OC
000), a Takxke ¢ yu€ToM nporpammbl Bocnutanus u KoHieniuu npernoiaBanus yaueoOHOro
npeamera «Dduszmka» B o00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoir ®Denepanmu,
peaIu3yOIMX OCHOBHBIE 00111€00pa30BaTeIbHbIC TPOTPAMMBI .

Conepxanue ITporpamMmsl HaIpaBJICHO Ha dbopmupoBanue
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH yYaIlIUXCsS M OPTaHU3AIUIO0 U3ydeHHsT (PU3UKU Ha
JIeATEIILHOCTHOM OCHOBE. B Hell yUUTBHIBAIOTCS BO3MOKHOCTHU MIPeAMETa B peain3aiuu
Tpe6oBannii PI'OC OOO K IJIAHUPYEMBIM JIMYHOCTHBIM M METanpeIMETHBIM
pe3yiabTaTaM OOy4YeHHs, a TakKe MEXIPEAMETHBIE CBS3H €CTECTBEHHO-HAYUYHBIX
yueOHBIX TIPEAMETOB HA YPOBHE OCHOBHOI'O OOIIIETO 00pa30BaHUS .

[IporpamMmma ycTaHaBiIMBaeT pachpeaesneHne ydyeOHOro Marepuana IO Trojam
00y4eHnwus (10 Kj1accaM), YCTaHABIMBAET MOCJIEI0BATEIILHOCTh U3YUCHUS TEM, OCHOBAHHYIO
Ha JIOTUKE DPa3BUTHUS TMPEIMETHOTO COJIEpKaHUSA M Y4€Te BO3PACTHBIX OCOOEHHOCTEH
yYaluxcs, a TakKe TEMaTHYeCKOe IUIaHUPOBAHUE C YKa3aHHEM KOJMYECTBAa 4acoB Ha
M3y4YeHUE KaXJOM TEeMbl M XapaKTepPUCTUKOW ydeOHON JeATeNbHOCTH YYallluXcs,
peanu3yeMoii pyu U3y4eHUH ITHX TEM.

Kypc ¢usuku — cucremooOpa3yromuil s €CTeCTBEHHO-HAYYHBIX YYEOHBIX
[IPEIMETOB, IOCKOJBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SIBJICHMUIA,
M3y4aeMbIX XUMUEH, OnoIoruei, actpoHoMuen u gpusndeckoii reorpaduei. dusnka — 310
MpeAMET, KOTOPBIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa, HO U TIpEOCTaBisieT Hauboliee sCHble OOpa3llbl MPUMEHEHUs] HAyYHOTO METOoAa
[I03HAHUs, T € crioco0a MoJyYeHUs IOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, puzuka — 310
MpeIMET, KOTOPBIM HapsIyC IPYTUMH €CTECTBEHHO-HAYYHBIMU MIPEIMETaMU JOJDKEH J1aTh
IIKOJIbHUKaM MpeACTaBJI€HHE OO0 YBJIEKATEIbHOCTH HAYYHOI'O HCCIIEJAOBAaHUS U PAJTOCTH
CaMOCTOSITEIbHOTO OTKPBITUSI HOBOT'O 3HAHUS.

Iemun wsydyenuss ¢GU3UKH Ha YPOBHE OCHOBHOIO 0OImIero oOpa3oBaHUs
onpenenensl B KoHIenuuu mnpernojaBaHus ydeOHoro mpenmera «®Pusuka» B
oOpazoBaTenbHBIX oOpraHuzaumsx Poccuiickoit ®eneparuy, peaqu3yrolUX OCHOBHbBIE
001e00pa3zoBaTeIbHbIE TPOTPAMMBI, YTBEPKAEHHOH pemenuneM Komnernn MuHncTepcTBa
npocBetnieHus Poccuiickoit denepanuu, mpoTokoi oT 3 aekadops 2019 r Ne [TK-4BH.

Ilenu n3yuyeHus: GU3UKHU:

v npuoOpeTeHHWe WHTEpPECAa W CTPEMIIEHHMS YYallMXCs K HAyYHOMY
U3YYEHHUIO TIPUPOJIbI, PA3BUTHUE WX HWHTEJJICKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

v\ pasBUTHE NPEICTABIEHUN O HAyYHOM METOJE MO3HAHH U (POpPMUPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

v' (GOpMHpPOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3ysibTara H3ydeHHUs
OCHOB CTPOCHUS MaTepUH U PyHIaMEHTAIBLHBIX 3aKOHOB (PHU3UKWU;

v' (dopMHpOBaHHWE MPEICTABICHUIA O pOAM (DHU3MKH JUIs PasBUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA;

v\ pasBuTHE MpeICTaBICHUI 0 BO3MO>KHBIX cepax Oy nyueit
poeCCUOHANIBHOMN NesSTeNbHOCTH, CBSI3aHHON C (PM3UKOM, MOJATOTOBKA K AaldbHEHUIIEMY
00y4YEeHHIO B 3TOM HalpaBJICHUU.

Mecto yueOHOro npeamMera B yueOHOM TIIaHE.

B cootBerctBuu ¢ ®I'OC OOO ¢usuka sBiasgeTcss 00A3aTEIBHBIM MPEIAMETOM Ha
YpPOBHE OCHOBHOTO 001ero ooOpasoBanus. l[Iporpamma mnpexycMaTpuBaeT H3y4Y€HHE
¢dbu3uku Ha 6a30BOM ypoBHE B 00BbEMe 238 4 3a Tpu roja oOy4ueHUs no 2 94 B HEACTIO B 7 U
8 kimaccax u o 3 4 B Henelmo B 9 kiacce. B TemMaTHueckoM riaHupOBaHUU Jisl 7 U 8 KJ1acCcoB




IIPEIOoIaraeTcsl pe3epB BPEMEHHU, KOTOPBIM YUHUTENIb MOXKET HUCIOJIB30BATh IIO CBOEMY
YCMOTpEHHI0,a B 9 Kj1acce — MOBTOPUTEILHO-0000IIAIOIINI MOTYJIb.

2.Conep:xanme y4eOHOIro npeamera
7 xnacc
Paznien 1. ®usuka 1 €€ poJib B MO3HAHUU OKPYKAIOIIEr0 MUPA

duszuka — Hayka o npupoze. SBnenus npupo sl (MC 1). duznyeckue siBJICHUS
MEXAaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHbIE, CBETOBbIC, 3BYKOBBIE.
dusznueckue BeIUYUHBI. M3mepeHue ¢usnyueckux Benu4YuH. Duzndeckue MpuOoOphI.
[TorpemnocTs n3Mepennit MexxayHapoaHasi cucrema enunuil. Kak ¢usuka u npyrue
€CTECTBEHHBbIE HAYKH H3y4aroT IpPUPOAY. EcCTeCTBEHHO-HAayudHBId METOJ ITO3HAHUA:
Ha0II0/IeHHEe, TOCTAHOBKAa HAYYHOI'O BOMPOCA, BBIABM)KEHHUE THUIIOTE3, SKCIIEPUMEHT 11O
MPOBEPKE THUIOTE3, OOBsACHeHHEe HabmogaeMoro sBieHus. Onucanue (U3NUYECKUX
SIBJICHUH C IIOMOIIIBIO MOJEJIEN.

Jlemoncmpayuu: MexaHUYecKue, TEIUIOBbIE, 3JIEKTPUYECKHE, MarHUTHBIE,
CBETOBbIC sBJIeHUs. Du3nueckne MNpUOOPBI W MpoLeAypa NPSMBIX H3MEpPEHHI
AaHAJIOTOBBIM U IIU(DPOBBIM TPUOOPOM.

Jlabopamopnwvie pabomsr u onwvimot. OnpeneneHue EHbI TSICHUS Kb
n3MepurenbHoro npubopa. M3mepenume paccrosiuuii. M3mepenue oObEMa KUAKOCTH U
TBEpAOro Ttena. OmnpenesneHue pasMepoB MajblX Ted. M3MmepeHue Ttemieparypbl NpHU
MOMOLIM JKHUJKOCTHOIO TEpMOMETpa M JaTdyuka TeMmmeparypsl. lIpoBeneHue
HCCIIEIOBAHUSI MO IPOBEPKE THUIOTE3bl: JaJbHOCTh IMOJIETA IIApUKa, MYIIEHHOTO
FOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIbIIIE BHICOTA ITYCKa.

Paszyen 2. TlepBoHayanbHbIC CBEJICHHUS O CTPOCHUU BEIIECTBA

CrpoeHue BemlecTBa: aToMbl W MOJIEKYJBI, WX pa3Mepsl. OIbITHI,
JIOKa3bIBaIOIIINE TUCKPETHOE CTPOEHUE BellecTBa. JIBuykeHue yactull Beuiectsa. CBsi3b
CKOPOCTH JIBMDKEHHUS YacTHll ¢ TeMneparypoil. bpoyHoBckoe nBuxkenue, auddysus.
BzaumMopeiicTBue YacTull BEIIECTBA: NPUTSHKEHWE W OTTAJKUMBaHUE. ArperaTHble
COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ira30B, )KUJKOCTEN U TBEPABIX (KPUCTAIUTNUECKUX) TEJI.
BzauMocBsA3b MeX1y CBOWCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.

Lemoucmpayuu: Habmonenue OpoyHOBCKOro JBHKeHUs. HaOmronenue
nuddy3un. Habmronenue aBieHu, 00bICHSIOMMNXCS TPUTHKEHUEM UIHOTTAIKUBAaHUEM
4acTHI] BEIIECTBA.

Jlabopamopnvie pabomwvr u onvimur. OLEHKa JUaMeTpa aToMa METOJIOM
pAnoB (¢ ucnonb3oBaHueM ¢ororpaduii). ONbITH 10 HAOIIOJESHHUIO TEMJIOBOI0 PaCINPEHUS
razoB. ONBITHI IO OOHAPYKEHUIO NEUCTBUS CHUIT MOJICKYJISIPHOTO HPUTSHKSHUS.

Paszymen 3. /IBumkeHMe U B3aUMOJICHCTBHE Tell

Mexannueckoe JBM)KEHUE. PaBHOMEpHOE U HEpPaBHOMEPHOE IBUIKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPA HEPABHOMEPHOM JIBMOKEHUM. Pacu€r nytu u
BpPEMEHU JBHWXEHUs. SIBIeHHe nHepuuu. 3aKOH MHepuuU. BzaumonelcTBue Ten Kak
MpUYMHA U3MEHEHUSI CKOPOCTH JBHKEHMS Tejl. Macca Kak Mepa MHEpPTHOCTU Tea.
ITnoTHOCTH BentecTBa. CBsI3b IUNIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHHUIIE 00BEMaA
BemiecTBa. Cujia Kak XxapaKTepHCTHKa B3auMojeiicTBus Tei. Cuiia ynpyrocty u 3aK0H
I'yka. M3mepenue cuiibl ¢ NOMOIIBIO JWUHAMOMETpA. SIBJI€HHE TArOTEHUs U cuia
TsbkecTu. Curna Tsbkectw Ha Apyrux 1utaHerax (MC). Bec tema. HeBecoMocTsb.
CrnoxxeHue cujl, HalmpaBJICHHBIX MO OJHOW mpsiMmoil. PaBHoxaeilicTByromas cui. Cuia
TpeHus. TpeHne CKOJIbXKEHUS U TpeHue nmokosi. Tpenue B npupoxae u texuuke (MC).

Jlemoncmpayuu: Habmonenue MEXaHH4eCKoro ABMXEeHUs Tena. M3MmepeHue
CKOPOCTHU TIPSIMOJIMHEHWHOTO ABM>XeHHUs. Habmronenue siByienusi maepruu. HaGmroneHue
M3MEHEHHUs CKOPOCTH IPU B3auMoaeiicTBuu Ten. CpaBHEHHE MacC MO B3aUMOAEHCTBUIO TEIL.
CnoxeHue Cul, HalpaBJICHHBIX 110 OJTHOW MPSIMOM.




Jlabopamopnwvie pabomut u onvimost. OupeaeieHne CKOPOCTH PAaBHOMEPHOT O
JBIKEHUS (LIapuKa B OKUAKOCTH, MOJENIM BJICKTPUYECKOro aBTOMOOWIS M T. II.).
OmnpeneneHue cpelHEH CKOPOCTH CKOJIBXEHMs OpycKa WJIM IIapuKa I10 HAKJIOHHOM
wiockoctu. OmnpeneneHue IIOTHOCTH TBEPHOTro Teyna. ONbIThI, AEMOHCTPUPYIOLIUE
3aBUCHUMOCTh PACTsDKEeHHS (1e- (opManmu) Npy>XUHBI OT HPUIIOKEHHON Cuibl. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHMS CKOJIBKEHMUS OT Beca Tejla M XapakTepa
COIIPUKACAIOIINXCS IOBEPXHOCTEMN .

Paznen 4. JlaBnenue TBEPIABIX TeJl, )KUAKOCTEH U ra3oB

JaBnenune. CriocoObl yYMEHBIICHUS W yBEJIWYEHUs AaBieHus. JlaBienuwe rasa.
3aBUCUMOCTB JaBJ€HUA rasa or o0béMa, TeMneparypsl. Ilepenada naBiaeHust TBEPABIMU
TeJaMH, >KUAKOCTSIMH M Ta3amu. 3akoH Ilackansa. IIHeBMaTMueckue MalIWHBI.
3aBUCUMOCTh JABJIECHHUSI XKUAKOCTU OT TIJIyOuHBI. ['MapocTaTHdecKuil mapajokc.
Coobmaromuecst cocyapl. luapaBiudeckue MexaHH3MbBl. AtTMocdepa 3emiau Hu
aTMoc(epHoe naBiieHUe. [IpUuMHBI CylIecTBOBaHUS BO3AYIIHOM OOOJIOUKH 3eMIIH.
Onbir  Toppuueiuiu.  M3mepenue  atMocepHOro  JaBji€HUsS.  3aBUCUMOCTb
aTMOC(EepHOTO JaBJIEHUsI OT BBICOTHI HajJ ypoBHeM Mops. [IpuOopsl nis u3MepeHus
aTMocdepHoro naBieHus. JleficTBHe >KUIKOCTH M Ta3a Ha MOTpYyKEHHOE B HUX TEJO.
BrrtankuBaronass  (apxumenona) cuiia.  3akoH Apxumena. IlnaBanue — Teln.
Bo3nyxonmaBanue.

Jlemoncmpayuu: 3aBUCUMOCTb JaBICHUS rasa OT TeMmieparypsl. llepenaua
JIaBJICHUS KUAKOCThIO U razoM. CooOmarommecss cocyabl. I'mapaBiuyeckuil mpecc.
[IposiBneHue necTBUs aTMOC(HEPHOTO JaBJICHUS. 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI OT
00bEMa Norpy’kKEHHOM YaCTH TeJla U INIOTHOCTH XKUJAKOCTH. PaBEeHCTBO BhITaJIKHUBAIOLIEH
CUJIBI BECY BBITECHEHHOM >KUJKOCTH. Y CJIOBUE IIaBAHUs TEN: IIABAHUE WA NIOTPYKEHUE
TEJ B 3aBUCUMOCTH OT COOTHOIIIEHMS TJIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnvie pabomwvt u onvimul. VccinenoBaHue 3aBUCHUMOCTH Beca
Tela B BOJIe OT O00BEMa NOrpyKEHHOM B KUJIKOCTh dacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLLIEH CUJIbI, ICHCTBYIOILIEH Ha TEJIO, OTPYKEHHOE B XKUIAKOCTL. [IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBL, ICUCTBYIOIIEN HA TEJIO B )KUJAKOCTH, OT MACCHI
Tesa. OnbITh, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOILIEN CUIIBI, IEMCTBYIOLIEH Ha
TEJIO0 B JKUIKOCTH, OT 00bE€Ma MOrpyXKEHHOW B JKUAKOCTh YacTH Tejla U OT IJIOTHOCTHU
)kuakoctu. KoHcTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U OIIPEJIEIICHUE €€
Ipy30H0AbEMHOCTH.

Paznen 5. Pabora u MOIHOCTh. DHEprus.

Mexannueckass padora. MomrHocTh. [IpocTble MeXaHU3MBI: pbIYar, OJIOK,
HaKJIOHHAas IIOCcKoCcThb. IIpaBuno paBHoBecust poyara. Ilpumenenne mnpasuia
paBHOBecHusl phluyara K OJ0OKy. «3omotoe mpaBmwio» wmexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHuU3Mbl B OBITY U TEeXHUKE. MexaHUYecKas: IHEpPTrHs.
Kunernueckas u noreHuuaibHas sHeprus. [IpeBpamenne oqHOro BUJa MEXaHUYECKOU
SHEPIUH B IPYTOi.3aKOH COXPAHEHUS DHEPTUU B MEXAHUKE.

Lemoncmpayuu: IlpumMepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomwsr u onvimusir. OnpeneneHre padboThl CHIIBI TPEHUS
IIPpY PAaBHOMEPHOM JIBH)KEHHMHM TeJla 10 TOPU3OHTAIBHOW NOBEpPXHOCTH. lMccnenoBanue
ycnoBui paBHoBecus peruara. Msmepenune KIIJ| HakimoHHOW 1uiockocTu. M3yueHue
3aKOHA COXPaHEHUsI MEXaHNYECKON DHEPTUH.

8 KJ1acc

Paznen 6. TerutoBble siBICHUS

OCHOBHBIE IIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHUYECKOH TEOpUU CTPOCHMUSA
BemecTsa. Macca 1 pasMepbl aTOMOB U MOJIEKYJI. ONBIThI, TOATBEPKIAIOIIAE OCHOBHBIE
MOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOM Teopur. Mogenu TBEPAOTro, KUIAKOTO U
ra3oo0pa3HOro CcoCTOsSsHUM BemiecTBa. Kpucraminueckue u  aMopdHble Tena.
OOBbsicCHEHHE CBOMCTB Ta30B, XUJKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOKEHUM




MOJIEKYJISIDHO-KMHETUYECKOM Teopur. CMauuBaHME W KaNWUISPHBIC SIBJICHUS.
TennoBoe pacmupenue u cxarue. Temneparypa. CBA3b TeMIIEpATypbl CO CKOPOCTBIO
TETUIOBOTO ABIKEHUS YacTull. BHyTpeHHs st sHeprusi. CriocoObl I3MEHEHUSI BHY TPSHHEH
SHEpruM: Telvlomepejaya W coBeplleHue  padorel. Bunpl  Temonepenauw:
TEIJIONPOBOJHOCTh, KOHBEKIMS, u3aydyeHue. KoindyecTtBO TEIioThl. YjienbHast
TEIUIOEMKOCTh BelllecTBa. TeryooOMeH U TEeNjIoBOE paBHOBECHE. YpaBHEHHUE TEIIOBOTO
Oananca. [InaBrmeHwe W OTBEp/ECBAaHHE KPHUCTAUTMYCCKUX BEIIECTB. YIENbHAS TEIUIOTA
wiaBiaeHus. [lapooOpazoBanue u koHaeHcauusi Mcnapenue (MC). Kunenwme. Y nenbHas
TEIUIoTa MapooOpa3oBaHusl. 3aBHCUMOCTh TEMIEpPaTypbl KHIIEHHS OT aTMOC(hEpHOTO
JaBjeHusA. BriaxHoOCTh BO3Ayxa. ODHEprusi TOIUIMBA. YJelbHAas TEMJI0Ta CrOpaHMs.
[Ipunmuner paGotsl TerwioBbix asurarenei KIIJ[ temsoBoro asurartens. TemnsoBbie
JIBUTATEJU U 3a1uTa okpyxaroiiei cpeasl (MC). 3akoH cCOXpaHEHHUs] U MpeBpallleHUs
SHEPruM B TEIUIOBBIX Ipoueccax (MC).

Llemoncmpayuu: HabOmonenne OpOYHOBCKOTO —JABHIKEHUS. Haomroneunue
muddy3un. Habmoaenne siBieHnii cMauyMBaHUs U KanWJUISIPHBIX siBieHuid. Habmonenne
TEIUIOBOTO pacimupeHusi Teia. V3MeHeHWe naBieHUs] ra3a mpu HU3MEHEHUH o0béMa u
HarpeBaHWU WM OXJaxJaeHud. llpaBuna wu3MepeHuss Temreparypsl. Buasl
terutoniepenaun. OxJaxJIeHUe IpU CoBepIilieHUH paboThl. HarpeBanue npu coBeplieHuU
pabotel BHemrHUMH cuiamu. CpaBHEHHE TEIUIOEMKOCTEH pa3IUdHBIX BEIICCTB.
Habmronenue kunenusi. HabnroaeHne nocTosiHCTBA TEMIIEpaTyphl IIPH 1aBieHuu. Moaenu
TEIUIOBBIX JBUTATEJICH.

Jlabopamophubie pabomwbt u onwvimsi: ONBITH TI0 OOHAPYKEHUIO ACUCTBUS
CHJI MOJICKYJISIPHOTO NMPUTsKEHUs. ONBITHI 10 BhIPAIIUBAHUIO KPUCTAJLUIOB IOBAPEHHOM
coyin unucaxapa. OnbITE 1O HAOIIOJASHUIO TEILUIOBOTO PACIIUPEHUS Ta30B, XKUKOCTEH
u TBEpAbIX Ten. OmpeneneHue naBiIeHHUs Bo3ayxa B OamioHe mmpuna. OIbITHI,
JIEMOHCTPUPYIOIIHME 3aBUCHUMOCThH JIaBJICHUS BO3/IyXa OT €ro o0héMa W HarpeBaHUs WIIA
oxnaxaeHus. [IpoBepka rumore3bl TUHEHHOW 3aBUCHUMOCTH JUITMHBI CTOJIOWKAKHIAKOCTH B
TEpMOMETpHUYECKONH TpyOke oOT Temneparypbl. HabOmionenue wu3MeHEHUs] BHYTpPEHHEH
SHEPruM Tella B pe3ylbTaTe Teruionepenadyn u padoThl BHemHUX cuil. HMccrnemoBanue
SIBJICHUSI TETJIOOOMEHA TMPU CMEIIMBAHUU XOJOJHOM W ropsiuei Boabl. OmnpeneneHue
KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO0 BOJIOW MPHUTEIIOOOMEHE C HArpeThIM METaJNIMYeCKUM
uuuaApoM. OrnpeneneHue yAeabHONW TEIUIOEMKOCTH BellecTBa. MccienoBaHue npoliecca
ucnapenus. OnpenesnieHne OTHOCUTENIBHOM BIIAXKHOCTH Bo3ayxa. OmnpeneneHue yaeabHOU
TETUJIOTHI TJIABJICHUS JIBJA.

Paznen 7. DnekTpudeckue U MarHUTHBIC SBJICHUS
DnekTpuzanus Te. J[Ba poaa sIeKTpUIEeCKUX 3apsaoB. B3anmoeicTBre 3apsyKeHHBIX Te.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aMMOJCHUCTBUS 3apsDKCHHBIX TET OT BEIHMYHHBI
3apsIOB M PACCTOSHUS MEXKAy TellaMu). OJeKTpudeckoe Tone. HampskEHHOCTH
DJIEKTPUYECKOro mnoJisi. [IpuHUMO Cynepno3uluMu  SIEKTPUYECKUX Tmojed (Ha
KaueCcTBEHHOM YypoBHe). Hocutenn »sriekTpuyeckux 3apsjioB. OJIEMEHTapHBIN
aniekTpudeckuil 3apsig. CtpoeHue atoma. I[IpOBOJHUKM MW JUAJIEKTPUKHU. 3aKOH
COXPAaHEHUSI DJIEKTPUUECKOTO 3apsijia. DICKTPUUECKUU TOK. Y CJIOBHS CYIIECTBOBAHUS
AJIEKTPUYECKOro ToKa. ICTOUHUKY MOCTOSTHHOTO TOKa. J{eMCTBUS 3JIEKTPUUECKOT0 TOKA
(TeruioBOE, XMMHYECKOE, MAarHUTHOE). DJEKTPUUECKHUU TOK B KHUIKOCTAX W Trasax.
OnekTpuueckass nenb. Cuia Toka. DIeKTpuueckoe HamnpsikeHue. ConpoTUBIEHHE
IIPOBOJHUKA. YJIEIbHOE COIPOTHUBIIEHHWE BenlecTtBa. 3akoH OMa JUIsi ydacTKa LENH.
IMTocnenoBarenpHOE U MapaieIbHOE COeJUHEHNE TIPOBOAHUKOB. PaboTa M MONIIHOCTH
AJIEKTPUYECKOTO Toka. 3akoH Jlkoyns— JleHna. DieKTpudeckue e U IoTpeoruTeTn
DIIEKTPUYECKOW HHepruu B ObiTy. KopoTkoe 3ambikanue. [loCTOSSHHBIE MarHUTHI.
BzaumopelicTBue NOCTOSIHHBIX MarHUTOB. MarHuTHoe 1ojie. MarHuTHoe 1oJjie 3eMiIu U €ro
3HA4YE€HUE I KU3HU Ha 3emiie. OnbIT Ipcrena. MarHuTHoe MoJie 3JIEKTPUUECKOro TOKa.
[IpyumeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE. /[€iCTBME MAarHUTHOIO I10JISI HA TPOBOJHUK C




TOKOM. OJIEKTPOABUTaTeNlb IOCTOSHHOIO TOKa. lcrnosib30BaHME >IIEKTPOABUTraTENIEN B
TEXHUYECKUX YCTpOMCTBaXx ©W Ha TpaHcnoptre. Omnbitel ®Papapgesi. SBieHue
AJIEKTpOMarHuTHou wuHAykuuu. llpaBuno Jlenna. Onexrporeneparop. CrnocoObl
MOJyYEHUS] DIIEKTPUYECKOW DHEPruM. ODIJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX
HCTOYHUKAX SHEPTUU.

Jemoncmpayuu: Onextpuzanus Ted. JlBa poaa 3JIEKTpUYECKUX 3apsiioB U
B3aMMOJECUCTBUE  3aPSDKEHHBIX TeEJl.  YCTPOWCTBO M JACWCTBHUE  JJIEKTPOCKOIIA.
DrnekTpocTaTudeckass MHAYKIHMSA. 3aKOH COXPAHEHMUsI DJJIEKTPUUYECKUX 3apsi/iOB
ITpOoBOAHUKM U IUDJIEKTPUKUA. MOIEIMPOBAHNUE CUIOBBIX JIMHHUH 3JIEKTPUUYECKOrO IIOJIA.
HNcTouHnKY NOCTOSTHHOTO TOKa. JlefCTBUS 3JI€KTPUUECKOTO TOKA. DIEKTPUUECKUN TOK B
)kuakoctu. ['azoBeli paspsan. HM3mepenue cuinbl TOKa amMnepMmerpom. HMi3mepenue
3JIEKTPUYECKOTIO0 HANpPsHKEHUsT BOJIBTMETpOM. PeocTtar u Mara3suH COIIPOTHBJICHHU.
B3anmopneicTBue NOCTOSIHHBIX MAarHuTOB. MoOJEIMpPOBaHUE HEBO3MOKHOCTHU pa3ielICHUs
MOJIFOCOB MAarHuTa. MoOJenupoBaHUE MAarHUTHBIX IOJIEH MOCTOSAHHBIX MarHUTOB. OTIBIT
Opcrena. MarHuTHoe moJie ToKa. DJIEKTpOMarHuT. JlelicTBME MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM. OJEKTPOJBHUraTelb HNOCTOSIHHOTO TOKa. lccinenoBaHue siBICHUS
aJeKTpoMarHuTHOM  uHAyKuMu. OmnbiTel  Papages.  3aBUCUMOCTb  HalpaBJICHUS
WHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HHUKHOBEHHSA. OJIEKTPOr€HEPATOP MHOCTOSHHOTO
TOKA.

Jlabopamopuwbie pabomwvr u onsimoi: ONBITEI 10 HAOIIOJICHUIO
AJIEKTPU3ALMU TE€JI MHAYKIMEW M OpU CONPpUKOCHOBeHUM. MccienoBaHue nencTBUs
BJICKTPUYECKOTO TOJISI HAa TPOBOJHUKU U IHAJICKTpUKH. COOpka M mpoBepka padoOThI
AJIEKTPUYECKON LIENH MOCTOSHHOTO TOKa. HM3MepeHue u peryiupoBaHHE CHJIbI TOKA.
HN3mepeHune u peryaupoBaHue HalpsbDKeHUA. lccnenoBaHue 3aBUCHMMOCTH CHIIBI TOKa,
UIyLIEr0 4epe3 PEe3UCTOpP, OT CONPOTHUBIIEHMS PE3UCTOpAa U HAIPSDKEHUS Ha PE3UCTOPE.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA
OT €ro JUIMHBI, IUIOIaAY IONEpPEeYHOro CcedeHuss M marepuana. lIpoBepka mnpasuia
CJIOKEHHUSI HAIPSDKEHUN IMPH IIOCIENOBATEIbHOM COEIMHEHMH JIBYX PE3UCTOPOB.
ITpoBepka mpaBmiia AJIsi CUJIBI TOKAa HPHU IAPAJUICIIBHOM COCIMHEHHH PE3HUCTOPOB.
Onpenenenue padoOThl AIEKTPUYECKOTO TOKA, UAYIIEro yepe3pesucrop. OnpeneneHue
MOIIIHOCTH JJIEKTPUYECKOI0 TOKAa, BBIAEIIEMON Ha pesucrope. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa, HIYIIEro 4Yepe3 JiaM MNOYKY, OT HalpsDKEeHUsT Ha Hew.
Omnpenenenne KIIJ[ wHarpeBarens. HMcciegoBanne MarHUTHOTO —B3aWMMOJICHCTBUS
MOCTOSIHHBIX MarHuToB. M3ydyeHue MarHuTHOTO IOJIsI MOCTOSIHHBIX MarHUTOB IIPU HUX
o0benMHeHUun U pasjesieHuu. lccienoBaHue I€HCTBHUS DJIEKTPUYECKOrO TOKa Ha
MarHuTHYIO  CTpPEJIKY. OnbITE,  OEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHIJIBI
B3aUMOJICUCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbl TOKAa W HAIlpaBJICHUs TOKa B
Karymike. V3yueHwe neMCTBUS MAarHMTHOIO II0Js HAa IPOBOJHUK C  TOKOM.
KoncrpympoBanue wu wu3ydenue paboTbl anekrpoasuratensi. UWsmepenme  KIIJ
AJIEKTPOIBUTaTEIbHOMN YCTaHOBKH. OnbITBl N0 HCCIENOBAaHUIO  SIBJICHUS
AJIEKTPOMAarHUTHONW MHAYKLIHMU: HCCJIEJOBAaHHE W3MEHEHUI 3HAUeHUsS U HallpaBJICHUS
WHIYKIIMOHHOT'O TOKA.

9 xiacc

Paznien 8. Mexanudeckue sIBICHUS
Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUs. PaBHOMEpHOE mIpsMOJMHENHOE ABHXeHUe. HepaBHOMepHOE
npsMosinHelHoe  JBHkeHue. CpeaHsisi W MIHOBEHHasi CKOpPOCTh Tejla IIpU
HEPpAaBHOMEPHOM  JIBWJ)KCHHUH. YCKOpeHHEe. PaBHOYCKOpEHHOE MNPSIMOJIUHEWHOE
nBwxkeHne. CBoOomgHoe maneHue. OnbiTel ['anmies. PaBHOMepHOE IBWIKEHHUE TI0
okpyxHoctH. Ilepuon u wyacrora o0- pameHus. JluHeliHas u yrioBas CKOPOCTH.
LlenTpocTpemutenbHoe yckopenue. llepBoiii 3akoH HeroToHa. Bropoit 3akon HeroToHa.
Tperuii 3a- koH Hprotona. Ilpunuun cynepnosunuu cui. Cuna ynpyroctu. 3akoH




I'yka. Cuna TpeHus: cujla TPEHUsI CKOJIBbXEHHUS, CHJIa TPEHUS IOKOs, APYyrhe BUIbI
Tpenusi. Cuiia TSDKECTH U 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
naaenus. J[Bwxkenue twianer BOokpyr Cosnna (MC). IlepBas kocMuueckasi CKOpPOCTb.
HeBecomocTths u meperpy3ku. PaBHoBecue MaTepuaibHOU TOUKH. AOCONIOTHO TBEPIOE
Teno. PaBHoBecue TBEPIOro Tena ¢ 3aKpEIIEHHON OChIO BpameHus. MoMeHT cuibl. LleHTp
Tsokectu. Mmmynbec Ttena. M3meHeHnue nmnyiibeca. UMOysibC cuiibl. 3aKOH COXpPaHEHUs
umitysica. PeaktuBHoe nemxenue (MC). Mexannueckast padota 1 MOIITHOCTb. PaboTa
CHUJI TSDKECTHU, YIIPYroCcTU, TpeHUs. CBsi3b d3HEpruu U padoThl. [loTeHnnansHas sHeprust
Teja, MNOJHATOrO HaJl MHOBEPXHOCThIO 3eMiiM. lloTeHnuanbHas >SHEPrusl CKaTou
npyxxunbl. KuHeTnueckass sHeprusi. TeopemMa O KHHETHYECKOW DHEPrUU. 3aKOH
COXpPaHEHUs] MEXaHUUYECKOU IHEPIUHU.

Llemoncmpayuu: HabGnoneHne MEXaHM4eCKOro JBHXKEHUS Tella OTHOCUTEIBHO
pa3HbIX Tea oTcuéra. CpaBHEHUE IYTEH U TPACKTOPUM JIBUKEHMS OJHOTO U TOTO KETela
OTHOCHUTEJIbHO pa3HbIXx Tea orcuéra. M3MepeHue CKOpOCTH UM YCKOpPEHUs
NPSIMOJIMHENHOIO JABWKEHUs. lccienoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUYKEHMUS .
HaOmronenue aBM>KeHUs! Tela MO OKpPY>XHOCTH. Habmronenne MexaHUYecKHX SIBICHUH,
MPOUCXOJAIIUX B cucreMe orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JIBHKEHUH OTHOCUTEIbHO KaOnHeTa (U3MKU. 3aBUCUMOCTh YCKOPEHHUs Tella OT MaccChl Tela
U JefcTByIONIE Ha Hero cuiibl. HaOuro/ieHne paBeHCTBA CHJI TIPU B3aMMOJICHCTBUM TEJI.
N3meHenne Beca Tena NOpu  YCKOPEHHOM JBWeHuH. llepemaua wummynbsca Imipu
B3aumojencTsuu Tena. [IpeoOpa3oBanus sHepruu npu B3auMojencTBum ten. CoxpaHeHUue
UMITyJIbca MPU HEYynpyrom B3aumozaeicteuu. CoxpaHEeHHE HMITyJibca IMPU aOCOIOTHO
yInpyrom B3auMojAeWcTBuH. HabOmroaeHne peakTUBHOTO nBIKeHHs. CoxpaHeHHe
MEXaHUYECKOH 2HEpruu npu cBoOoAHOM mnajeHuu. CoxpaHeHHEe MEXaHUYEeCKOU IHEPruu
IpU ABUKEHUU TeJja I0/J1 ICHCTBUEM TPy KUHBI.

Jlabopamopnvie pabomwr u onsvimsi: KOHCTpyupOBaHME TpakTa s
pasroHa u JaJIbHEUIIETO paBHOMEPHOTO JBH)KEHUS LIapUKa WK TelaeXKu. OnpeneneHue
CpeHel CKOpPOCTH CKOJIBKEHUs Opycka MM JABHIKEHUs IIapuKa I10 HaKJIOHHOMU
wiockoctd. OmpenesieHne YCKOpPEHHUsI Tejla NPU PaBHOYCKOPEHHOM JBH)KEHUHM IIO
HAKJIOHHOM IUIOCKOCTH. MccinenoBanme 3aBUCMMOCTHM IIyTH OT BPEMEHM IIpHU
PaBHOYCKOPEHHOM JIBMKEHHHU Oe3 HadalbHOM ckopocTu. IIpoBepka rumoresnl: eciiu npu
PaBHOYCKOPEHHOM JBW)KEHUM O€3 HadadbHOW CKOPOCTH IIyTH OTHOCSTCS KakK psJ
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIIME TMPOMEXKYTKH BpPEMEHHU OJIMHAKOBHI.
HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHUSI CKOJBXEHHS OT CHJIBI HOPMajbHOTO
napieHus. OnpeneneHue KodgGUuimeHTa TpeHUs CKoIbXeHus. OnpeieaeHne )KECTKOCTU
npyxuHsl. OrnpeneneHue paOOThl CUJIBI TPEHUs MPU PAaBHOMEPHOM JBM)KEHUHU Tejla IO
TOPU3OHTAIBHON MoOBepxHOCTU. OmnpeneneHue padoThl CHIbI YIPYTOCTH MPU NOIAbEME
rpy3a ¢ HCIIOJIb30BAHUEM HEMOJBMI)KHOI'O M IIOJIBM)KHOrO On0okoB. HM3ydeHue 3akoHa
COXpaHEHUs DHEPIHH .

Paznen 9. Mexanuueckue KoiaebGaHus U BOJTHBI

Koneb6arenpHoe npmxenne. OCHOBHBIE XapaKTEPUCTHUKH KOJICOAHUN: MEPHUO,
4acToTa, aMIuIdTyaa. MareMaTHdecKud W TIpYyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEpPruy mpu KosjebaTeabHOM JBW)KEHUM. 3aTyxaroniue konebaHus. BbpIHyXIeHHbIe
koneOanus. Pesonanc. Mexannueckue BoJiHbI. CBOWCTBa MeXaHUYeCKUX BOJIH. [Ipo-
JIOJIbHBIE M TOIEpeYHble BOJHBI. J[JTMHA BOJHBI U CKOPOCTh €€ pacnpOCTpPaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPAOM Tene, cericmudeckue BorHbl (MC). 3Byk. I poMKOCTh
3ByKa M BbIcOoTa TOHA. OTpakeHue 3Byka. H(ppa3ByK u yIbTpa3ByK.

Lemoncmpayuu: Habmonenue KoJjieOaHUN Tea MOJA JCWCTBUEM CHIIBI
TSDKECTU M cuilbl ynipyroctd. HaGmionenue xkonebaHui rpy3a Ha HUTU M Ha MPYKUHE .
Halmronenre BhIHYKACHHBIX KOJICOaHUM B pe3oHaHca. PacnpocTpaHeHne NpoAoJIbHBIX U
MOINEepEeYHbIX BOJIH (Ha mopenu). HabGmioneHue 3aBUCUMOCTU BBICOTHI 3ByKa OT YacCTOTBHI.
AKyCTHYECKUI PE30HaHC.




Jlabopamopuvie pabomwvr u onsvimet. OnpeneieHrue YacTOThI U TEPUOJIA
KoJIcOaHUH MaTeMaTHU4eCcKOro MasaTHUKA. OmpenesieHHe 4acTOThl U mepruoaa KojaeOaHui
Py KUHHOTO MasiTHUKA. VcciaenmoBanue 3aBUCUMOCTH TIEPHUOJIa KOJICOaHU TTOABEIICHHOTO
K HUTH Tpy3a OT JUIMHBI HHUTH. McciaemoBaHue 3aBUCHUMOCTH Tiepuoja KoJeOaHUi
NPY>KUHHOTOMAasiTHUKA OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH neprUoia KojaeOaHun
rpysa, IOJBEIICHHOTO K HHUTH, OT Macchl rpy3a. OnbIThl, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTH IIepHUOoJa KOJICOAaHUHU MPYKUHHOTO MasSTHHUKA OT MAacChl Ipy3a U )KECTKOCTHU
NpYy>XUHBI. M3MepeHne yCKOpeHuss CBOOOIHOTO MaICHUS.

Paznen 10. DeKTpOMAarHUTHOE HOJIE M DJIEKTPOMATHUTHBIE BOJIHBI

DIEKTPOMArHUTHOE ToJIe. DNEeKTPOMArHUTHbBIE BOJIHBI. CsoiicTBa
AJIEKTpOMarHUTHbIX BOJH. [llkama »3JekTpoMarHUTHBIX BOJH. Vcnonb3oBaHue
AJICKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3U. OJIEKTPOMAarHuWTHas MNpUpojJia CBETa.
CkopocTb cBeTa. BoiaHOBbBIE CBOMCTBA CBETA.

Jlemoncmpayuu. CBOUCTBA AJIGKTPOMarHUTHHIX BOJIH. BOJTHOBBIE CBOlCTBA

cBeTA.

Jlabopamopnvie pabomwsr u onvimoi. VI3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX
BOJIH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznien 11. CBeToBbIE SIBJICHUS
JlyueBast monenp cBera. Mctounuku ceta. [IpsimonuHeiiHOe paclipOCTpaHEHUE CBETA.
3atmenusa ConHua u Jlynsl. Otpaxenue csera. [Inockoe 3epkano. 3aKoH OTpaKeHUs
cBeta. llpenomnenue cBera. 3akoH mpejomieHUsi cBera. [lomHoe BHyTpeHHee
oTpakeHHe cBeTa. lMcrnonap3oBaHME MOJHONO BHYTPEHHEIO OTPAXKEHMUS B ONTHYECKUX
cBeroBoyax. Jlmaza. Xox mydeidr B smH3e. Onruyeckas cucremMa ¢oroarnmnapara,
Mukpockorna u teneckona (MC). I'ma3z kak ontuueckas cucrema. bian3opykocts u
JlanbHO30pKOCTh. Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Crioxxenue
CHEKTpaJIbHBIX LIBETOB. Jlucnepcus ceera.

Jemoucmpayuu: IllpsmonuneitHoe pacrpoctpanenue csera. OTpaxeHue cBeTa.
ITosryyenne n300pakeHUH B IJIOCKOM, BOTHYTOM M BhIITyKJIoM3epkanax. [Ipenomienue
ceta. OnTuueckuil CBETOBOA. XoJ Jyuyell B coOuparonieit iauH3e. Xoa Jyded B
pacceuBatoleit tuH3e. [lonyuyenne nzo0paxxeHni ¢ noMoIIbko JIMH3. [IpuHIun nectus
(oToanmnapara, MUKpOCcKoIia u Teyieckona. Mojens riasa. Paznoxenue 0enoro csera B
crnekTp. [lonmydyeHnne 6e10ro cBeTa Npu CI0KEHUHU CBETA PAa3HbIX 1IBETOB.

Jlabopamopnvie pabomwsr u onwvimul: VccnenoBaHue 3aBUCHUMOCTH yrIjla
OTpPa)XE€HUsI CBETOBOI'O Jy4aoT yrJa najaeHus. M3ydeHue xapakTepUCTHUK U300pa’keHUs
IpeaMeTa B IockoM3epkale. McciaenoBanue 3aBUCUMMOCTH yTila MPEJOMIIEHUS CBETOBOTO
Jy4da OT yIJla MaJIeHUs Ha IpaHUlE «BO3ayX—cTekiio». [lomydyeHue nzobpakeHuil c
MMOMOII[bI0 coOuparomie auH3bl. OnpeneneHne POKYyCHOTO pacCTOSTHUS M ONTUYECKOM
cuiIbl coOuparonieit TuH3bl. ONBITH O PA3I0KEHUIO 0eJIoro cBeTa B cieKTp. OMNbITHI 1O
BOCHPUSITUIO LIBETA MPEIMETOB MPU UX HAOIIOJICHUN Yepe3 [IBETOBbIE (PUIILTPHI.

Paznen 12. KBaHTOBBIC SBICHUS
OmnbiTel Pe3epdopaa u ninanetapHas Moaesb aroMa. Mogens atoma bopa. Mcniyckanue
n norjomeHne csera aromoMm. KBanTel. JInHeiiuaTele crnekTpbl. PainoakTHBHOCTS.
Anbpda-, 6eta- 1 ramma-uznydeHus. CTpoeHne aTroMHoOro sijpa. Hykionnass monaens
aToMHOro sapa. M3oronel. PannoakTtuBHbIE mpeBpalieHus. llepuon nomypacnana
aTOMHBIX sifep. SlaepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsiIOBOTO M MacCOBOTO
yHcesl. DHEPrusl CBSI3U aTOMHBIX sifiep. CBs3p Macchl U dHepruu. Peakunu cuHTe3a U
nenenust anep. Mcrounuku snHeprun Connna u 3BE3xn (MC). SnepHas sHepreTuka.
JlelicTBUsI paAnOaKTUBHBIX U3JTyUYCHUH Ha )kuBbIe opranu3mMsl (MC).

Jemoncmpayuu: CHeKTpsl U3JIy4eHUs U noroneHnuss. CeKTphl pa3IndHbIX
ra3zoB. Cnektp Bogopona. Habmronenue TpekoB B kamepe Buibcona. Pabora cuérumka
HOHU3UPYIOIIUX H3JIydeHHUH. Perncrpanus w3iIydeHUs IPUPOAHBIX MHMHEPAIOB U
MPOAYKTOB.




Jlabopamopuvie pabomsr u onvimsl. HaOmogeHWE CIUIONIHBIX U
JIMHENYAaTbIX CHEKTPOB u3inyueHus. HcciemoBaHue TpPEKOB: H3MEPEHUE DSHEPruu
YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpacdusim). Mzmepenue paaunoakTuBHOro (poHa.

[ToBTOPUTENIEHO-00001IAIOMNN MO1YITb

[ToBTOpUTENHEHO-0000IIAOIIUI MOAYIb NpEIHA3HAUECH ISl CUCTEeMAaTU3aluu U
0000111eHUs TPEIMETHOTO COJIEP>KaHUS U OIbITa JAESTEIbHOCTH, MPUOOPETEHHOTO MPHU
M3Y4YEHHUH BCETO Kypca (PU3UKH, a TAK)Ke I HOATOTOBKH K OCHOBHOMY T'OCYJJapPCTBEHHOMY
9K3aMeHY 10 (pU3MKE IJIs ydalluxcs, BBIOpaBIIMX 3TOT yueOHbI npenmet. [Ipu nzyuenun
JITAaHHOTI'O MOJYJIsl p€ajIn3yI0TCsl U CUCTEMATU3UPYIOTCSI BUJIbI A€ TEIbHOCTH, HA OCHOBE
KOTOPBIX  OOecleynBaeTcs JOCTHIXKEHHE  MOPEIMETHBIX W MeTalmpeIMETHBIX
IUTAHUPYEMBIX PE3YJIbTaTOB 00yUeHHUs, POPMHUPYETCS €CTECTBEHHO-HAYYHAs! TPAMOTHOCTH!
OCBOEHHME HAYUYHBIX METOJIOB HCCJIEIOBAHUS SIBJICHUN MPUPOABI U TEXHUKH, OBJIAJICHUE
YMEHHSMHU OOBSICHATH (DPU3UYECKHUE SBJICHUSI, IPUMEHSISI IOJTyUYCHHbIE 3HAHUS, PelIaTh
3aJjayd, B TOM YHCJIE KA4EeCTBEHHBIE U OJKCIIEpUMEHTalbHbIC. [IpuHIUNIMATBHO
JESITEIIbHOCTHBIM XapaKTep JaHHOrO pasjelia peaju3yercs 3a CYET TOro, 4To
ydallydecsi BBIIOJHSIOT 3aJIaHusl, B KOTOPbIX UM IpPEJiaraeTcs:

v/ Ha OCHOBE IOJYYEHHBIX 3HAHHM PACcIO3HABATh M HAYYHO OOBACHATH (PU3HUECKUE
SIBJICHUSI B OKPY KaIOIIEeH MPUPOAE U HOBCEIHEBHOMN KU3HU;

v HUCIOJIb30BaTh HAYYHBIE METOJBI HCCIECHAOBaHHUS (U3NUECKHUX SIBICHHIA, B TOM
YyycIie ISl MPOBEPKU T'MIIOTE3 U MOIYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

v 0OBSCHITH Hay4YHbIE OCHOBBI HAaHOOJIEE BAXKHBIX JOCTHIKECHUN COBPEMEHHBIX
TEXHOJIOTHUI, HampuMep, MNPAKTUYECKOTO  MCIOJIb30BAaHUS  Pa3JIMUHBIX
HCTOYHUKOB JHEPrUM Ha OCHOBE 3aKOHA MPEBpAIEHUS U COXpPaHEHUs BCEX
U3BECTHBIX BUJOB YHEPIUU.

Kaxxnas u3 Tem naHHOTO paszzienia BKIIOYAET 3KCIEPUMEHTAIbHOE HCCIIEI0BAaHUE
oboOmiaromero xapakrepa. Pasgen 3aBepuiaercss INpPOBEIEHHEM JIMArHOCTUYECKOM U
OLIEHOYHO! paboThI 32 KypC OCHOBHOM ILIKOJIBI.

3.IlnaHupyemble pe3y/ibTaThl 0CBOEHHS y4e€OHOr0 pejMeTa

N3yuyenne yuebHOro mpeamera «@Pu3uka» Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHHs  JOJDKHO  oOecreduBaTh  JOCTH)KEHUE  CIEAYIOIIUX  JUYHOCTHBIX,
MeTaInpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE Pe3y/IbTAThI

IlaTpuoTHdyeckoe BOCHUTAHUE: NPOSBICHUE UHTEpECA K UICTOPUU U COBPEMEHHOMY
COCTOSIHUIO POCCUHCKOM (pU3HYECKON HayKH; IEHHOCTHOE OTHOIIEHUE K JOCTH)KECHUSIM
POCCUMCKUX YUEHBIX-(PU3UKOB.
I'pakyiaHckO€ M JIYXOBHO-HPaBCTBEHHOE BOCHHUTAHHE: 'OTOBHOCTh K aKTHBHOMY
Y4acTHIO B 0OCYKIEHUH OOIIECTBEHHO- 3HAYUMBIX U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM  NPUMEHEHHEM  JIOCTH)KEHUNW  (PU3UKH; OCO3HAHHE  BaXXKHOCTH
MOPaJIbHO-3TUYECKUX NPUHIIUIIOB B AESITEIBHOCTH YUYEHOTO.
DCTeTUYEeCKOE BOCHUTAHHNE: BOCIPHUITUE SICTETUYECKUX KauecTB (PU3NUECKON HAyKH:
€€ TapMOHHYHOI'O IIOCTPOEHMS, CTPOIOCTH, TOYHOCTH, JIAKOHUYHOCTH. lleHHOCcTH
Hay4YHOT'O TTO3HAHUS:

v\ 0CO3HaHWE IIEHHOCTH (U3HYECKON HAyKH KaK MOIIMHOTO WHCTPYMEHTa
IIO3HAHUSI MUpPa, OCHOBBI PA3BUTHUsI TEXHOJIOTUN, BaKHEN- €W COCTABJISAIOIIEH
KYJIBTYPBbI;

v\ pa3BUTHE HAyYHOW JIFOOO3HATEIILHOCTH, HWHTEpeca K HCCIIEI0BATEIbCKOM
JIEATEIIBHOCTH.

DopMUpPOBAHUE KYIIBTYPbI 3/IOPOBbS ¥ SMOIMUOHAJIBHOTO OJIaronoJayyusi:
OCO3HAHHUE ILIEHHOCTH 0€30macHOro o0pasza >XM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH MpaBWJI O€30MacCHOrO IOBEACHHUS Ha TpaHCHOPTE, Ha J0porax, C
DJICKTPUYECKUM M TEIUIOBBIM  OOOpYJIOBaHHEM B  JIOMAIIHUX  YCJIOBUSX;
c(hopMUpOBAaHHOCTh HaBBIKA Pe(IIEKCUHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY M TaKOTO




JKe MpaBa y IpyTroro 4ejIoBeKa.

TpyioBoe BOCHUTAHHE: AKTUBHOE y4YacTHE B PEILICHUM HPAaKTHYECKHUX 3aj1ad (B
paMKax CeMbH, IIKOJIbl, TIOpoJa, Kpas)) TEXHOJOTMYECKOH H  COLMaJIbHOU
HaIlpaBJICHHOCTH, TPEOYIOMIMX B TOM 4HCJe U U3UYECKUX 3HAHMUM; MHTEpeC K
MIPAKTUUYECKOMY U3YUEHHUIO Tpodeccuii, CBsI3aHHBIX C PU3UKOM.

DKOJIOTUYECKOE BOCIIUTAHUE: OPUCHTAIMS HA IPUMEHEeHNE (PU3NUESCKUX 3HAHUHN JUITS
peleHus3aaa4d B 001aCTH OKpY Karollel cpe/ibl, IIJIAHUPOBAHUS OCTYIIKOB U OLIEHKHU MX
BO3MOJKHBIX ITOCJIEACTBUI 1 OKPY’KaOILIEH Cpe/ibl; OCO3HAHUE ITI00AILHOIO XapaKTepa
SKOJIOTMUYECKHUX MPOOIJIEM U IyTEH UX PEILICHHUS.

AnanTanys  ydaierocs K HW3MEHSIIOIIMMCS  YCJIOBHSIM _COLUAJIbHOU U
HOPUPOAHOUN Cpesibl: NOTPEOHOCTh BO B3aUMOJECHCTBUY IIPU BBIIIOJIHEHUHU UCCIEIOBAaHUN
U TPOCKTOB (PU3UYECKONW HANPaBICHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSM JIPYTHX;
IIOBBIIICHUE YPOBHS CBOE€M KOMIIETEHTHOCTH 4Ye€pe3  IIPAKTUYECKYIO JEATEIbHOCTB;
oTpeOHOCTH B POPMUPOBAHNY HOBBIX 3HAHH, B TOM YHCIIe (DOPMYITUPOBATH UJICH, TIOHSITHUS,
runoTe3bl 0 (u3nueckux OOBEKTaxX U SBJICHUAX; OCO3HAHME JE(PULUTOB COOCTBEHHBIX
3HAaHUKW M KOMIIETEHTHOCTEH B 00OJlacTH (U3HKH;, IUIAHUPOBAHHE CBOETO Pa3BUTHS B
NPUOOPETEHUN HOBBIX (PU3MYECKHUX 3HAHUI; CTPEMIICHUE aHAJIU3UPOBATh U BBISABIATH
B3aMMOCBSI3U TIPUPOJIbI, OOIIecCTBa M SKOHOMHMKH, B TOM YHCJIE C HMCHOJIb30BAaHUEM
(bu3muecKux 3HAHUI; OLIEHKAa CBOMX JEHCTBUH C Yy4ETOM BIIMSHHUS Ha OKPY’KaOILIYIO
cpeny, BO3MOXKHBIX TITOOQTBHBIX MTOCIIEACTBUM.

MeTanpeameTHble pe3yJbTaThl
VHuBepcanbHble T03HABATENbHbBIE ICHCTBHUS
bazoevie nocuueckue Oeuicmeusi: BBISIBIATL U XapaKTEPHU30BaTh CYILIECTBEHHbIE
NMpU3HAKA  OO'BEKTOB  (SIBJICHWH); yCTaHAaBIWBATh CYMIECTBEHHbIM  IpPU3HAK
KJacCUPUKALlUM, OCHOBaHUs i OOOOIlEeHHs U CpaBHEHUsS; BBISBISTH
3aKOHOMEPHOCTH W MPOTHUBOpPEYUS B pacCMaTpUBaeMbIX (pakTax, HJAaHHBIX U
HaOJIIOJIeHUSAX, OTHOCAIIMXCA K QPU3UYECKHUM SIBICHUSIM; BBIABISATh MNPUYUHHO-
CIIeICTBEHHbIE CBSI3W NPU U3y4YEeHUHU (U3MYECKUX SBJICHUN U MPOIIECCOB; JIeNaTh
BBIBOJIBI C HCII0JIb30BAaHUEM JICAYKTHBHBIX U WHJIYKTUBHBIX YMO3AKIFOUCHUM, BBIBUTATH
TUIOTE3bl O B3aUMOCBS3SIX (PU3MYECKUX BEJIWYMH; CaMOCTOSITEJIbHO BBIOHMpATh CIOCOO
pelieHus y4eOHOM (u3nueckod 3ajauu (CpaBHEHHE HECKOJIbKMX BapUAaHTOB PEIIEHMUS,
BbIOOp HanboJIee MOAXOAIIETO C YIETOM CaMOCTOSATENIBHO BbIJIEICHHBIX KPUTEPUEB).
bazoevlie  uccnedosamenvbceckue  Oeucmeusi.  UCHOJb30BaTh  BOMPOCHI KAk
HCCJIEIOBATEILCKUA ~ HMHCTPYMEHT T[O3HAaHWS;  IPOBOJUTH IO  CaMOCTOSITEIBHO
COCTaBJICHHOMY IUIAaHY ONBIT, HECJIOXHBIM (U3HMYECKU SKCHEPUMEHT, HeOOJIbIIoe
rccieoBaHue (U3NYECKOro SIBJIEHHUS; OLIEHMBATh HAa NMPUMEHUMOCTh U JIOCTOBEPHOCTh
HH(MOPMAIHIO, TTOJYUYEHHYIO B XOJI€ UCCIIETOBAHUS WIIM SKCIIEPUMEHTA; CAMOCTOSATEIBHO
dbopmynupoBaTh 00O0OIIEHHUS W BBIBOJABLI 1O pe3yjbTaTaM IPOBEAEHHOTO HAOIIOACHHUS,
OMBITAa, WCCIEIOBAaHUS; MPOrHO3MPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3HMUECKUX
MIPOILIECCOB, a TAKXKE BBIJIBUTaTh MPEAINOJIOKEHUSI 00 NX pa3BUTHUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.
Paboma ¢ ungopmayueri: NpuMeHsITh pa3jIndHble METO/Ibl, HHCTPYMEHTHI U 3alPOCHI
IIpU TIOUCKE U OTOOpe MH(MOPMAIIUM MIIM JAHHBIX C YUYETOM MPEJIOKEHHON yuyeOHOM
¢uznyeckoil 3ajadyu; aHAJIU3UPOBAThb, CHCTEMATHU3UPOBAaTb W  HUHTEPHPETUPOBATH
MHGOPMAIIUIO Pa3IUYHBIX BHIAOB U (POPM MPEACTaBICHUS, CAMOCTOSATEIIFHO BBHIOHpATH
ONTUMAIBbHYIO (OpMy MNOpeACTaBIeHUs HMHOpPMAlUUU U WUIIOCTPUPOBATH pelIlaeMble
3a/1au¥ HECJIO)KHBIMH CXEMaMHU, TuarpaMmMaMu, HHOU rpaduKol 1 UX KOMOWHAIIUSIMU.
VHuBepcaibHble KOMMYHUKATUBHbIE IEHCTBHSA
Oobwenue: B xone 00CyXIeHUs yueOHOro MaTepHuaia, pe3yJbTaToB Ja00paTOPHBIX padoT U
MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKA3bIBaTh HJIEH,
HalleJICHHBbIE Ha pEIICHHE 3aJaud W TOoJJepKaHue OJIaro)KenaTeIbHOCTH —OOIICHUS;




COMOCTABIISITh CBOM CYXJEHHUS C CYXICHUAMU JPYrUX YYacTHUKOB JHajora,
00Hapy»XUBATh Pa3jIU4Me U CXOJICTBO NO3ULIMI; BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIUCbMEHHBIX TEKCTax; MNyOJWYHO TPEACTAaBIATh PE3YJbTATHl  BBIITOJIHEHHOTO
(u3nYeCcKOoro onbiTa (3KCIEPUMEHTA, UCCIIEIOBAHUS, IIPOEKTA).
CoBMecTHas JAESITeJIbHOCTh (COTPYJIHUYECTBO): NOHUMATh M HCIOJIb30BaTh
NpeuMyllecTBa KOMaHAHOU U UHAUBUYIIbHON pabOThl IPpU PELIEHUN KOHKPETHOMN
(bu3mueckoil npoOIemMbl; IPUHUMATh LIEJIM COBMECTHOM NESITEIbHOCTH, OPIaHU30BbIBAThH
JNEUCTBUS MO €€ JOCTIKECHHIO: PAaCPEeIeNATh POIU, 00CYKIaTh MPOLECCH U PE3yJIbTaThI
COBMECTHOM paloThl; 000011aTh MHEHUS HECKOJBKHUX JIIOZEH; BBIMNOJHATH CBOIO 4acCTh
paboThl, pgocTUras KadyeCTBEHHOrO pe3yibTaTa II0 CBOEMY HAINpaBJICHUIO U
KOOPAMHUPYSI CBOM AEUCTBUS C IPYTUMHU YWIEHAMHU KOMaHbI;
OLICHUBATh KA4ECTBO CBOET0 BKJIaJla B OOIIHI IPOIYKT O KPUTEPHUSIM, CAMOCTOSTEIIBHO
chOopMyJIMPOBAaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.
VHuBepcallbHBIE PETYIATUBHBIE ACHCTBUA
CamMoopraHu3anusi: BbISBIATh NPOOJEMbl B XKU3HEHHBIX M YYEOHBIX CHUTyalUsX,
TpeOyIoImUX s peureHus (U3NYECKUX 3HAHUNW; OPUEHTHPOBATHCS B PA3IMYHBIX
[oAXoAax MPUHITUS peleHUud (MHAUBUIyaJIbHOE, IPUHATHE pELIeHUs B TIpylme,
NPUHSITAE PEHICHUH TPYNIION);_ CaMOCTOSITEIBHO COCTABJISATh QJITOPUTM PEIICHHS
(uzmueckoil 3agauv WIM IUJIaHA HCCIEIOBaHUS C YYE€TOM HMEIOLIMUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpejjaracéMble BapHaHTBHl PELICHUI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.
Camokonmpons (pedprexcus). naBaTh aleKBaTHYIO OLICHKY CUTYaIlMH U IIpeuiarath
IUIaH €€ U3MEHEHMs; OOBACHATh NPUYMHBI JOCTHXKEHUs (HEIOCTH)KEHUs) pPe3yJIbTaToB
JIeSITEIHOCTH, J1aBaTh OIICHKY MPHOOPETEHHOMY OIBITY; BHOCHUTH KOPPEKTHBHI B
NeATENIbHOCTD (B TOM YHCJI€ B XOJ BBINOJHEHUS (PU3NUECKOTO MCCIEA0BAHUS MM MPOEKTa)
Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MCHHBIIWXCS CHTYallHMi, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKILNX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTa LIEJIU U yCIOBUSIM.
IOMOYUOHANbHBIU _UHMENIeKm . _CTaBUTh ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJe
cropa WIM JUCKYCCHUM Ha HAay4HYIO T€MyY, IIOHUMaThb MOTHBBI, HAMEPEHUS U JIOTUKY
JIPYTOro.
Ilpunamue cebs u Opyeux:. NpU3HABATH CBOE MPaBO Ha OMIMOKY IMPHU pELICHUU
(bu3mUecKkux 3a71a4 WIM B YTBEPXKIACHUSIX HA HAyYHBIE TEMBI M TAKOE K€ TIPAaBO APYTOTO.
[IpesgMeTHbIE PE3YIbTATHI

7 kJj1ace
[IpenmeTHble pe3ysbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpa)kaTb C(POPMHUPOBAHHOCTH Y
yYaluxcs yMEHUN:

v’ HUCIOJIB30BaTh TMOHSTHS: (PU3NYECKHE U XUMHYECKUE  SIBICHUS,
HaOJII0IeHUE, YKCIIEPUMEHT, MOJIEJb, TUIIOTE3a; €AUHUIIBI (PU3UUECKUX BEIMUHUH; aTOM,
MOJIEKyJla, arperaTHbleé COCTOSIHMS BellecTBa (TBEPAOE, >KUIKOE, TIa3000pa3Hoe);
MEXaHUYECKOEe  JIBHKEHHE  (paBHOMEPHOE, HEPaBHOMEPHOE, MNPSIMOJIMHEHHOE),
TpaeKTOpHs, paBHOACUCTByIomass Ccui, nAedopmamus (ympyras, IDIacTUYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYbI;

V' pasnuuarh siBieHus (AUQQy3Us; TEIIOBOE ABMXKCHHE YACTHI[ BEIECTBA;
PaBHOMEPHOE JIBMJKEHHE; HEPABHOMEPHOE [BH)KEHHE; WHEPLHS; B3aUMOJECHCTBHUE TEI;
paBHOBECHE TBEPABIX TEJ C 3aKPETUIEHHON OCBIO BPAILEHUS; IEpeiada JaBICHUs TBEPAbIMU
TeJlaMH, XUJIKOCTSAMH U razaMmu; atMoc(epHOe AaBJICHHE; IJIaBaHUE TeJl; MpeBpalleHUs
MEXaHUYECKON PHEPIrHM) MO ONUCAHUIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (GU3NYECKOE SBICHUE;

v\ pacmo3HaBaTh TMPOSBJICHHE W3YYCHHBIX (U3HUYECKUX SIBIICHHM B
OKpY XarollleM MHpE, B TOM uuciie (U3HMYECKHE SBJICHHUS B IPUPOJE: HPHUMEPHI
JBUKCHHUS C PA3JIMYHBIMU CKOPOCTSIMU B KMBOU M HEKUBOW IIPUPOJEC; NCHCTBUE CHUIIBI
TPEHUs B NIPUPOJIE U TEXHUKE; BIMAHUE aTMOC(HEPHOIO JaBJICHUS Ha )KUBOW OpPraHU3M;



IUTaBaHUE PBIO; pblUaru B TEJI€ YEJI0BEKA; IPU 3TOM MEPEBOAUTHIIPAKTUUECKYIO 3aa4dy
B Y4YEOHYIO, BBIJICIISITh CYLIECTBEHHbIE CBOHCTBA/IPU3HAKU (PU3UUECKUX SIBJICHUN;

v\ OIHUCHIBATH U3YyYEHHBIC CBOMCTBA TNl M (PU3MUYECCKHE SBICHUS, UCIIOB3YS
(usnueckue BeIMUUHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpEMs, IIyTh, CKOPOCTb,
CpEIHsIsl CKOPOCTh, CUJIa YIIPY- T'OCTH, CHJIA TSIKECTH, BEC TeJla, CUJIa TPEHUS, 1aBICHUE
(TBEpIOro Tena, >KUIKOCTH, rasa), BbITAJKHUBAIONIAs CHJIa, MEXaHU4yeckas padorta,
MOII[HOCTh, IUJICYO CHJIbI, MOMEHT CHJIbI, KO3(M(HUIMEHT IIOJIE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasi U IOTEHLMAJIbHAsL SHEPrusi); NpU ONHUCAHUU HPABUIIBHO
TpakTOBaTh (PU3UYECKUI CMBICIT UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUS U €TUHULIBI
(pu3nuecKkux BEJIUYMH, HAXOJAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIWYHMHAMU, CTPOUTHh TpadHUKU H3YUYCHHBIX 3aBHUCUMOCTEH
(bu3nUECKUX BEIUYMH;

v\ XapakTepu30oBaTh CBOWCTBa Tei, (U3HYECKUE SIBJICHUS W IPOIECCHI,
HCIIOJIb3Ysl MpaBUjla CIOXEHUs cuil (BIOJb OJHON mpsMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumea, IpaBUIIO paBHOBECHs pbluara (0JI0Ka), «30JI0TO€ IPaBUIIO»
MEXAaHHUKH, 3aKOH CO-XPaHEHHUsI MEXAaHUYECKOW PHEPIruu; Py 3TOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA M 3aMMMCHIBATH €T0 MaTEMAaTUIYECKOE BEIPAKEHUE;

V' 00OBACHSTH GU3HYECKHUE SIBICHUS, TPOIIECCHI U CBONCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BbISABISITH
NPUYHNHHO-CJIEICTBEHHbIE CBSA3U, CTPOUTHh OOBSICHEHHE U3 1—2 JOrMYecKUX IIaroB ¢
oropoit Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UUECKUX SIBIICHHH, (PU3NIECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

v’ pemarb pacuérHble 3ajadyd B 1—2 JEWCTBUsSA, HCIOIB3Yys 3aKOHBI H
(opmyIbl, cBA3bIBaIOLINE (PU3UYECKHUE BEJIMUUHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJ1a4uu
3alMChIBaTh KPAaTKOE YyCJIOBUE, MOACTABIATh (PU3HMUECKHE BEIUYHMHBI B POPMYJIBI U
MPOBOJUTH PACUYEThl, HAXOJAUTh CHPABOYHBIE JAaHHbIE, HEOOXOAUMBIEC JUISI PELICHUS
3ajJ1a4, OLIEHUBATh PEAJITMCTUYHOCTDh MOJYYEHHON (pU3NYECKOI BEIMUUHBI;

v\ pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIN
(¢u3nueckux METOJ0B; B  ONHCAHUM  HCCIEJOBAaHMUS  BBIACISATH  IPOBEPSIEMOE
MpEeAIoIoKEeHHUE (TUITOTE3Y ), pa3inyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN pe3yiabTar,
HaxXOJIUTh OLIMOKHU B XOJ€ONbITA, J€JIaTh BRIBOABI 110 €r0 pe3yJibTaTaMm;

v\ TIPOBOAWTH OMBITHI MO HAOTIOACHUIO (DU3NUECKUX SIBICHUM HITH (HHU3UUECKUX
CBOMCTB TeJ: (OpMYyIUPOBATh MPOBEPSEMBIE TPE- MOJIOKEHUs, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOI0 000pYI0OBAaHUSI, 3aIMCHIBATh X0/ ONbITa U (DOPMYJIMPOBATH BBIBOJIBI;

BBINIOJIHATh MpPSAMbIE H3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
00bEMa, CUJIBI M TEMIEPATyphl C UCIOJIb30BaHUEM AHAJIIOIOBBIX U LU(PPOBBIX MPUOOPOB;
3alMChIBaTh MOKa3aHUsl MPUOOPOB € YUYETOM 3aJJaHHOW aOCOIOTHOW MHOTPEIIHOCTH
U3MEPEHUN;

v MPOBOJUTH HMCCIIEOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKOU BEJIMYUHBI OT
JIPYTOf C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUI (3aBUCHUMOCTH IIYTH PaBHOMEPHO
JIBUKYIIIETOCS] Tejla OT BPEMEHM JABWKEHMS Teja; CUJIbl TPEHUS CKOJIbKEHHUsSI OT Beca
Tena, KadecTBa oOpabGOTKHM MOBEPXHOCTEM TeJl M HE3aBUCUMOCTH CHJIbl TPEHHUS OT
IUTOIIAAX COINPUKOCHOBEHHUSI TEJ; CHJIbl YIPYTOCTH OT Y/UIMHEHUS] MPYKUHBI;
BBITAJIKUBAIOIIEH CHUJIIBI OT 00bEMA MOrPYKEHHON YacTH TeJla U OT INIOTHOCTH KUIAKOCTH,
€€ HEe3aBUCHMOCTH OT IUIOTHOCTH TeJja, OT IIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEeJO;
YCJIOBUH IUIaBaHUS TeJI, YCJIOBUUM paBHOBECHUs pbluara U OJIOKOB); y4acTBOBAaTh B
IUITAHUPOBAHUM y4e€OHOro HCCII€IOBaHUsI, CcOOUpaTh YCTAaHOBKY M BBINOJHSTH
W3MEPEHUs, CIeAys MPEIIOKEHHOMY IUIaHy, (DPUKCUPOBATH PE3yJIbTaThl MMOJyYECHHOMH
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHJE MNPEJIOKEHHBIX TaOmul U rpadUKoOB,
JIenaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIIEJOBaHUS;

v\ [pOBOAWTH KOCBEHHbIE W3MEpPCHUs (GUIMUCCKUX BEIMYHH (TUIOTHOCTD
BEIIECTBA XUJIKOCTU M TBEPAOTO TEJA; CUJIA TPEHUS CKOJIBYKEHMS; aBJICHUE BO31YyXa;



BBITAJIKMBAIOIIass CWJa, JACUCTBYIOIAsi Ha NOOrpyKEHHOE B IKHUJAKOCTH TEJO;
KOA((PUIIUEHT IOJIE3HOTO JEHCTBUSI MPOCTHIX MEXAHU3MOB), CIEAYs IPEJIOKESHHOMN
WHCTPYKIIMU: TP BBITIOJTHCHUU U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISATh 3HAYCHUE UCKOMOM BEJIMYUHBI;

v\ coOIIoAaTh MpaBuUjia TEXHUKH OE30IacHOCTH IpU pabore ¢ 1abopaTopHbIM
000pyI0BaHUEM;

v\ yKasplBaTh NPUHIUIIEI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JIHMHAMOMETpP, COOOIIaloIIUecsi CO- CyIbl, OapoMmeTp, pblyar,
MOIBMKHBIN U HEIIOABHIKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

v\ XapaKTepM30BaThb IPUHIMUIIBI JEWUCTBUA  HM3YyYEHHBIX  NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha WX OMNHUCAHUS (B TOM YHCIIE: MOMIIUITHUKH,
YCTPOMCTBO  BOJIOIIPOBOJZIA, T'HIAPABIMYECKHUNA MpecC, MAHOMETpP, BBICOTOMED,
IMOPITHEBOU HACOC, apEOMETP ), UCIIOJIL3YsI 3HAHUSI O CBOMCTBaX (PU3MYCSCKUX SIBIICHUU U
HeoOXxoaumble (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

v npuBoaMThL IHpuMepbl /  HaxoauTh HMHGOPMALMIO O IpUMEpPax
MPAKTUYECKOT0 HMCHOJIb30BaHUSA (PU3UYECKUX 3HAHUW B IMOBCEIHEBHON JKU3HU IS
obecnieyeHusi 0e30MacHOCTH mNpH oOpamieHuH ¢ TpubopaMH W TEXHUYESCKUMH
YCTPOMCTBAaMH, COXpAaHEHUS 3J0pOBbSI U COOJIOJACHUS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOIIEH Cpeae;

v’ OCYUIECTBIATH OTOOP HWCTOYHHKOB HH(pOpPMAIMKM B ceTH VIHTEpHET B
COOTBETCTBUH C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITYTEM
CpaBHEHMS  pPa3lIMYHBIX  HCTOYHHUKOB BBIACIATH HH(POpMALMIO, KOTOpas SBISETCS
IIPOTUBOPEUNBON UIJIU MOXKET ObITH HEJOCTOBEPHOM;

v' HCHOJIB30BaTh IIPH BHITTOJIHEHUH YUeOHBIX 3aJaHU HAYYHO-TIOMYJISPHY IO
JUTEpaTypy (U3NUECKOro COAEpKaHUS, CIPABOYHBIE MaTEpUANIbI, PECypChbl CETH
HNutepHer; Bnaaeth mNpuéMaMH  KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
“HGOpPMAIINHU U3 OJHOW 3HAKOBOUW CUCTEMBI B JPYTYIO;

v’ co3maBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 WUCTOYHUKOB HHGPOpPMAIIUA (PU3HUECKOTO COACp)KaHHS, B TOM YHCIE
myOIUYHO [AeflaTh KpaTKue COOOIIeHUsI O pel3ybTaTaXx MMPOSKTOB WU YYEOHBIX
HWCCIENOBAaHUM; IPU 3TOMI'PAMOTHO MCIIOJIb30BaTh HM3YYE€HHBIM IOHATUHHBIN anmapar
Kypca (pU3UKH, COMPOBOXKIATH BBICTYIUICHUE MTPE3EHTAIINCH;

v\ IpM BBINOJHEHHH YYEeOHBIX IPOEKTOB M MCCIEAOBAHUN paCIpenessaTh
00sI3aHHOCTHU B TPYIIIIE B COOTBETCTBHUHM C IIOCTABIEHHBIMU 3ajladyaMu, CIEIUTh 3a
BBIMIOJIHEHUEM TIJIaHa JEWCTBHUM, aJICKBAaTHO OIIEHHUBAaTh COOCTBEHHBINM BKJIaJ B
JIeSITeIbHOCTh TPYHIIbI; BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJIEMCTBHUE, YUUTHIBAs
MHEHHE OKPYKAOIINX.

8 kiacce
[IpenmeTHble pe3yabTaThl Ha 6Ga30BOM YpPOBHE JOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTDH Y
yYaluxcs YyMEHUN:

v\ HCIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHIKEHUE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATIIMYECKUE U aMOpdHBIE
TE€Jla, HACBIIIEHHBIM M HEHACBIIIECHHBIM I1ap, BJIAXKHOCTH BO3JyXa; TEMIIeparypa,
BHYTPEHHSISI SHEPrusi, TEIJIOBOW ABUTraTellb; 3JIEMEHTAPHBIM SJIEKTPUYECKUN 3apsig,
AJIEKTPUYECKOE MOJIE, IIPOBOJIHUKN U AUIJIEKTPUKH, ITIOCTOSSHHBIN 3JI€KTPUYECKUN TOK,
MarHuTHOE II0JIE;

v\ pasnuuarh sBJIEHHs (TEIUIOBOE pACIIMpPEHHE/CIKATHE, TEIUIONepeaaya,
TEMJIOBOE paBHOBECHE, CMAauYMBaHUE, KATTMJUISIPHBIC SIBJICHUS, UCIApEHUE, KOHICHCAIIHs,
IUIaBJICHUE, KpUCTaJIA3aLs (oTBepaeBaHue), KUIICHHUE, TerJronepeaada
(TEemIONpPOBOHOCTh, KOHBEKIIUSI, WU3JIyUYE€HHME); 3JIEKTpU3ALMs TeJl, B3auMOJICUCTBUE
3apsiioB, ACUCTBUSL DJEKTPUYECKOTrO TOKA, KOPOTKOE 3aMBbIKAHHWE, B3aMMOJCHUCTBHE
MarHuToOB, JIEUCTBUE MArHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM, 3JIEKTpPOMarHUTHas



MHAYKIYS]) 1O ONMCAaHWI0 HX XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

v\ pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (DU3HYECKUX SBICHUM B
OKpY arollleM MHUpe, B TOM 4ucie (U3NYECKUE SIBJICHUS B IIPUPOJE: MOBEPXHOCTHOE
HaTSDKEHUE Y KallWJUISIpHBIE SIBJIIEHUS B IIPUPOJIE, KPUCTAJJIBI B IPUPOJE, U3IyUECHUE
ConHua, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, OOpa3oBaHHUE POCHI, TyMaHa, UHeEs,
CHEra; 3JICKTPUYECKHE SIBIICHHSI B aTMoc(depe, SJIEKTPUUECTBO YKUBBIX OPraHU3MOB;
MarHUTHOE mnose 3eMJM, Apeid Moto- COB, pOJIb MAarHUTHOI'O IOJISL JUISL JKU3HHM Ha
3emiie, NONSIPHOE CUSHUE; MPU 3TOM NEPEBOJUTH NMPAKTHYECKYIO 337a4y B y4eOHYIO,
BBIACIISATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3NUECKUX SABIICHUM;

v\ OIUCHIBATH U3yYEHHBIC CBOMCTBA TNl M (PU3HUYCCKHUE SIBJICHUS, HCIIOIB3YS
(uznueckue BEIMUYMHBI (TeMIlepaTypa, BHYTPEHHSsSI dHEpPrusi, KOJUYECTBO TEIUIOTHI,
yJieJabHasl TEIIOEMKOCTh BEILECTBA, YAEJIbHAs TEIJIOTA IJIABJICHUS, YAEIbHAas TEIJIoTa
napooopas3oBaHMs, yJeidbHasl TEIJI0Ta CrOpaHusl TOILUIMBA, KOA(P(UIIMEHT MOJIE3HOro
JICMCTBUSI TEIJIOBOM MaIlIMHBI, OTHOCUTEJIbHASL BJIAXXKHOCTh BO3JyXa, 3JIEKTPUUECKUI
3apsl, cUjla TOKa, 3JIEKTPUYECKOE HaIpsKEHHE, CONPOTUBIICHUE MPOBOJHUKA, YJI€JIbHOE
CONPOTUBJIEHUE BEIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTOTOKA); IPU ONMHMCAHUU
NPaBUWIBHO TPaKTOBaTh (PU3MYSCKUI CMBICI HUCIIOJb3YEMbIX BEJIMYUH, OOO03HAUECHUS U
eIMHUNBl (U3NYSCKUX BEIWYHH, HAXOIUTh (OPMYIbI, CBI3BIBAIONIME JAaHHYIO
(U3MYECKYI0 BEIMYMHY C JPYIMMH BEJIWYHMHAMH, CTPOUTh TIpadUKH H3YyUYECHHBIX
3aBUCUMOCTEH (PU3UYECKUX BEITUYHH;

v\ XapakTepu30BaTh CBOWCTBAa Tei, (U3HUYECKUE SIBJICHUS U MPOIECCHI,
HCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BEILIECTBA, IPUHLMUII CyNepHo3uLUM Tnoseld (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsjaa, 3akoH OMa 1y ydJacTka Lenu, 3akoH J[xoyns—JleHna, 3akoH
COXPAHEHMs YIHEPTUM; IPU STOM JaBaTh CIOBECHYIO (POPMYJMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTU4e€CKOE BBIPAKEHHUE;

V' OOBACHSITH (PU3NUYECKHUE MPOIECCHI W CBOMCTBA TEJ, B TOM YKCIIE U B
KOHTEKCTE CHUTYyallMil MpaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH NPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE M3 1—2 JOrMYEeCcCKHX MIaroB ¢ ONOpPOU Ha
1—2 wu3ydeHHBIX CBOiicTBa (PU3MUECKUX SIBICHUM, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEMN;

v\ pemarh pacuéTHble 3ajJadyd B 2—3 JIEWCTBUsS, HCIOIB3Ys 3aKOHBI H
(opmyIbl, cBA3bIBaIONINE (PU3NUYECKHE BEJIMUUHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1auu
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIISITH HENOCTATOK JAHHBIX JUJIsI PELICHUS 3aJadH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIS €€ pelIeHUs, IPOBOAUTH PACUETHI U
CpaBHUBATh MOJYUYEHHOE 3HaUeHNE (PU3NUECKON BETUYMUHBI C U3BECTHBIMU JaHHBIMH;

v\ pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIN
(buznyecKkux METOJI0B; MCMOJb3ysl OMHCAHHUE HCCIIeJOBaHUS, BBIICISTH MPOBEPSEMOE
IIPEIOJI0KEHNE, OLIEHUBATh ITPABUJILHOCTD MOPSIZIKA POBEAEHUS UCCIIEIOBAHNUS, J€J1aTh
BBIBOJIbI;

v OpOBOJIUTH OMBITHI MO HAOIIOJCHUIO (PU3HYECKUX SIBICHUN WIIN
(buznyeckux CBOMCTB Tel (KamuJUISIpHBIE SIBJICHUS, 3aBUCHMOCTD JaBJIEHUsSI BO3yXa OT
ero o00b€Ma, TeMmmepaTypbl; CKOPOCTH IIpolLiecca OCThIBaAaHUS/HAarpeBaHUs IMpHU
H3JIy4YE€HUH OT LIBETA U3JIy4arolel/OrI0IAroel MOBEPXHOCTH; CKOPOCTh UCITAPEHUS
BOJBI OT TEMIEPATYPhl KUIAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; IIEKTPU3ALUSL TEIl U
B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsA0B; B3aUMOJIEUCTBUE IOCTOSIHHBIX MAarHuTOB,
BU3yaJIM3alUsl MArHUTHBIX I10JIEW ITOCTOSIHHBIX MAarHUTOB; J€HCTBUSI MAarHUTHOI'O MOJISI
Ha TIPOBOJHMK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA >JIEKTPOABHUIrATENs
IIOCTOSIHHOTO TOKa): (OpPMYyIMpPOBATh IIPOBEpsieMble IMPEAINOJIOKEHUS, CcOOUpaTh
YCTAHOBKY W3 MPEIJI0XEHHOro OO0OpyJOBaHMsA; OINHWCHIBATH XOJI OIbITa U
(bopMyIHUpPOBATH BHIBOJIBI;



v\ BBINOJHATH NPSMbIE U3MEPEHHsSI TEMIIEPATYPbl, OTHOCUTEIHHON BIAKHOCTH
BO3/lyXa, CHJbl TOKa, HAIPSDKEHUs C HCIIOJb30BAaHHMEM AaHaJIOIOBBIX IIPUOOPOB U
JIATYMKOB (PU3MYECKUX BEJIWYMH; CPaBHUBATh pPE3yJbTAaThl H3MEPEHHH C Yy4ETOM
3aJlaHHOM a0COJIFOTHOM NOTPEIHOCTH;

v MIPOBOJIUTHh MCCIICIOBAHNUE 3aBUCHMOCTH OJHOW (DU3MUECKOW BEITUYHUHBI OT
Jpyroili ¢ HCIOJB30BAaHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTb COINPOTHUBIICHUS
IIPOBOJIHUKA OT €T0 JUIMHBI, IUIOLIAIA [IONIEPEYHOI0 CEUYEHUS U YJIEJIbHOTO CONPOTUBIICHUS
BEIIECTBA NPOBOJHUKA; CHJIBI TOKA, MAYIIErO 4Yepe3 IPOBOJHHUK, OT HANPSDKECHHUS Ha
IIPOBOJIHUKE; MCCJIEJOBAHUE IIOCIEAOBATEILHOIO M IapajuleIbHOIO  COEIMHEHUM
IIPOBOJHUKOB): IJJAHUPOBAaTh MCCIIEIOBAHUE, COOMpATh YCTAaHOBKY U  BBIIIOJIHSATH
W3MEPEHUs, Cleays IMpeUIOKCHHOMY IUIaHy, (UKCHPOBATh pPe3yJIbTaThl IOJTYYEHHOU
3aBUCHMOCTH B BUJI€ TAOJIMI] U TPa(UKOB, JIeJaTh BBIBOJIbI IO pe3yJIbTaTaM UCCICIOBaHNUS;

v IpOBOAWTH KOCBEHHBbIE HW3MEPEHUs (U3NYECKHX BeIUYnH (yAeabHas
TEIUIOEMKOCTh  BEILIECTBA, COIPOTUBJIECHUE MPOBOJHUKA, padoTa U MOIIHOCTH
AJICKTPUYECKOr0 TOKa): IUIAHUPOBATH HM3MEPEHHs, COOHUpaATh SKCIECPUMEHTAIHHYIO
YCTaHOBKY, Cleays NPEIJIOKEHHON NHCTPYKIIMH, U BBIYUCIISITh 3HAYEHUE BEJINYUHBI;

V' coOroaaTh MpaBuUjia TEXHUKH OE30IaCHOCTH TPU paboTe ¢ 1abopaTopHbIM
000pyi0BaHUEM;

v\ XapaKkTepu30BaTh I[PUHIUIIBI JIEUCTBUA  HM3YyYEHHBIX  MPUOOPOB H
TEXHUYECKUX YCTPOMUCTB C OMOPOI Ha UX ONHCaHUs (B TOM YHCJE: CUCTEMa OTOIICHUS
JIOMOB, TUTPOMETD, ITapoBasi TypOUHAa, aMIIEPMETP, BOJIILTMETP, CUETUUK IJIEKTPUUECKON
SHEPruM, DJIEKTPOOCBETUTENIbHbIE  NMPUOOPBI,  HArpeBaTesIbHbIE  3JIEKTPOIPUOOPHI
(mpuMepsl), 3JIEKTPUUYECKUE IPEAOXPAHUTENIN; 3JIEKTPOMArHUT, >JIEKTPOJBUIrATEIb
IIOCTOSIHHOTO TOKa), MCHOJb3ys 3HaHHUS O CBOHCTBax (U3MYECKUX SIBJICHUN U
HeoOxoaumble (pU3NUYecKrue 3aKOHOMEPHOCTH;

v\ pacmo3HaBaTh TMPOCTHIE TEXHHUYECKHE YCTPOWCTBA H HM3MEPHTEIbHBIC
NpuOOpHI MO CXE€MaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIH TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTrATEIb BHYTPEHHErO CrOpaHMs, JIEKTPOCKOI, PeocTar);
COCTAaBJISITh CXEMBbI JJIEKTPUUECKHUX ILE€Neil C I0CiIeNOBaTEeIbHbBIM M IapajuleIbHbIM
COEJMHEHHEM DJIEMEHTOB, pa3jinyas yCIOBHbIE OO03HAUEHMS 3JIEMEHTOB JIEKTPUUYECKUX
Ierei;

v\ [PUBOIUTH MPUMEPHI/HAXOAUTh UHPOPMAIIUIO O MPUMEpax MPaKTHUECKOTO
HCMOJIb30BaHUA (U3MYECKUX 3HAHUM B T[IOBCEJHEBHOM IKWU3HU JUIsI oOecredeHUs
06e3omacHOCTH TpU oOOpalleHuH C MnpudopamMyd M TEXHUYECKHMMHM YCTpPOWCTBaMH,
COXpaHEHUsI 3J0POBbsI U COOJIIOACHUSI HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPY KaroIIei
cpene;

v\ OCyHIECTBIATH IMOWCK WHGPOPMAIUU (PUIUUECKOTO COJEPNKAHUA B CETH
HNHTEepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUNW M IYTEM CpPAaBHEHMS JIONOJHUTEIBHBIX
HMCTOYHHMKOB BBIACIATH MH(MOpPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEYMBONW WMIIM MOXKET
OBITh HETOCTOBEPHOM;

v' HCIOJIB30BAaTh P BHINIOJIHEHUH YUEOHBIX 3a/1aHUI HAYYHO-TIOMYJIIPHY IO
IUTepaTypy (U3MYECKOrOo COJEp)KaHHUs, CHPABOYHBIE MaTepUANIbl, PECYpChl CETU
WnutepHer; Braaerh nOpuéMaMy KOHCIIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
WH(GOpPMAITUH U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

v\ co3ngaBaTh COOCTBEHHBIE THMCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000m1ass “HGOPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUYECKOTO COJEp)KaHUs, B TOM
yyciie NyOJUYHO MPEACTaBISITh pPEe3yNbTaThl MPOEKTHOW WM  HCCIEA0BaTENbCKON
JIEeSITEIbHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yYEHHbBIM NOHATUIHBIN annapar Kypca
(U3UKH, CONTPOBOXKAATH BBICTYIUICHUE ITPE3EHTAaLlUEH;

v\ OpW BBINOJHEHHHM Y4YeOHBIX MPOEKTOB M HUCCICHOBAaHUN (DU3UUICCKUX
IIPOLIECCOB PACHPENEIATh OOA3aHHOCTU B IPYIINE B COOTBETCTBHM C IIOCTaBICHHBIMHU
3aJayaMM, CJIEIUTh 3a BBIIOJHEHUEM IUJIaHA JEHCTBUM M KOPPEKTUPOBAThH €ro,



aJICKBaTHO OIICHHUBATh COOCTBEHHBIH BKJIAJ B [EATEIIBHOCTh TPYIIbBI; BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMOJEHCTBUE, NIPOSIBIISiA TOTOBHOCTh pa3periaTb KOH(QIJINKTHI.

9 kJ1acc

IIpenmeTrHble pe3yJsibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTb C(OPMHUPOBAHHOCTH Y
y4aluxcs YMEHUN:

HCIIOJIB30BaTh IIOHATHSA: CHUCTEMa OTCUY€Ta, MaTrepuajbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIBHOCTh MEXaHMYECKOrO ABWKEHHUS, Ae- ¢opmauus (ynpyras,
IUTACTUYECKasl), TPEHHUEe, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBEeCOMOCTbh U
Meperpy3Ku; HEHTP THKECTH; a0COIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHMYECKHE KoJIeOaHUsI M BOJIHBI, 3ByK, MH(Pa3ByK U YJIbTPA3BYK;
BJICKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JIEKTPO-MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIBHO30PKOCTh, CIEKTPbl HCIYCKaHWUs W IIOrjolieHus; ainbda-, Oera- U
raMma-u3JIy4eHHUs, U30TONbL, siIE€pHAsl SHEPTreTUKA;

v\ pasnuuarh siBiicHHs (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOIHHEHHOE
JIBUKEHHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBU)KEHUE, CBOOOJHOE NaJIeHUE Tell,
PaBHOMEPHOE IBUKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJI, pEAKTUBHOE IBHXECHHUE,
KoJiebaTeabHOE JIBU)KEHUE (3aTyXalollMe U BbIHY>KICHHbIE KOJICOAaHUSs), PE30HAHC,
BOJIHOBO€ JBW)KEHHME, OTpPa)XCHUE 3ByKa, MNPAMOJMHEHNHOE pacnpoOCTpaHEHHUE,
OTpa)X€HUE U IIPEJIOMJICHHE CBETa, I[I0JJHOE BHYTPEHHEE OTpa)KEHUE CBETa,
pasziiokeHue Oeoro CBETaB CIEKTP U CIO0KEHHE CHEKTPAIbHBIX LIBETOB, JUCHEPCUs
CBE€Ta, €CTECTBEHHAas pPaJUOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHMYATOro CIHEKTpa
W3JIy4€HHUs])) MO OMNHCAHUI0O HX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

v\ pacmo3HaBaTh MPOSBICHHE HW3YYCHHBIX (U3HYECKUX SBICHUM B
OKpy’KarlleM Mupe (B TOM uuciie (GU3HNYECKHE SIBJICHUS B INPUPOJE: NPUIUBBI U
OTJIMBBI, IBHW)XEHHE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTUBHOE IBH)KEHHUE >KUBBIX
OpPraHU3MOB, BOCHPUSITHE 3BYKOB )KUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJIHBI,
LIyHaMH, X0, [IBE€Ta TeJI, ONTUYECKHUE SBJICHUS B NpUpPOAE, OMOIOTHYECKOe JIeHCTBUE
BUJIMMOTO, yJIbTPa(HUOJIETOBOIO U PEHTIE€HOBCKOTO M3JIyYE€HUH; €eCTEeCTBEHHBbII
paauoOaKTUBHBIA (POH, KOCMUUECKHE JIyYH, PAJUOAKTUBHOE H3JIyYEHHE IPHUPOIHBIX
MHUHEPAJIOB; JEUCTBUE PaJUOAKTUBHBIX HU3JIyYEHHMII Ha OpraHu3M 4YeJOBEKa), IPU 3TOM
MepPEeBOAUTh MPAKTUYECKYI0 3ajladyy B Yy4YeOHYIO0, BBIACIATh CYILIECTBEHHBIE
CBOMcCTBa/IpHU3HAKU (PU3UYECKUX SIBJICHUH;

v\ ONHCHIBATH MU3yUYCHHBIE CBOMCTBA TNl U (DU3UUCCKUE SIBJICHUS, UCTIOIb3YS
(uznyeckue BeIUYMHBI (CPEeaHsIE U MTHOBEHHasl CKOPOCTh TeJjla NP HEPAaBHOMEPHOM
JIBIDKEHUM, YCKOPEHHE, EPEMEILEHNE, NyTh, YIJIOBasg CKOPOCTh, CUJIa TPEHMS, CHJIa
YHOPYroCTH, CUJla TSKECTH, YCKOPEHHE CBOOOIHOTO TTaJIeHUsl, BEC TeJla, UM- IyJIbC Tela,
UMITYJIbC CHJIbI, MEXaHHu4YecKass paboTa M MOIIHOCTh, MOTEHIUAaIbHAs DHEPrusl Tena,
MOJHSTOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAsl DHEPIysl CXKATOW MNpPY>KUHBI,
KHHETUYECKasi SHEPrUs, MOJIHAs MEXaHU4YecKasl SHEPTus, IepUo1 U YacTOTaKoJeOaHu,
JUIMHA BOJIHBI, T'POMKOCTHb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb
MPEeJOMJICHUsSI CpPEJbl); MPU OMNHWCAHUW MPAaBWIBHO TPAaKTOBATh (PU3NUYECKUN CMBICI
HCMOJIb3YEMbIX BEJIU- YUH, OOO3HAUYEHUS U €AUHUIbI (U3NUYECKUX BEJIMYHUH, HAXOJIUTh
(opmyIbl, CBA3BIBAIONINE JIAHHYIO (PU3UYECKYIO BEJIUYUHY C JAPYTUMH BEIWYMHAMHU,
CTpPOUTH I'paUKU N3YUYEHHBIX 3aBUCUMOCTEN PU3NUYECKUX BEJIUYMH;

v\ XapakTepu30BaTh CBONCTBa Tei, (U3UYECKHE SIBICHUS U MPOIIECCHI,
HCIIOJIB3Ysl 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpPNO3ULNN CUJI, IPUHLUUII OTHOCUTEIBLHOCTH ['anuies, 3akoHbl HbpIOTOHA, 3aKOH
COXPaHEHUsI UMITyJIbCA, 3aKOHBI OTPAXKEHUSI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS
3apsiIOBOTO M MAacCOBOT'O YMCEJ MPU SIIEPHBIX PEAKLUAX; [IPA ITOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTEMaTUYECKOE BbIPAKEHUE;

v OOBACHITH (PU3NYECKHUE MPOIECCHI W CBOMCTBA TEJ, B TOM YKCIIE U B



KOHTEKCTE CHUTYyalluii MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BBIABISATH MPUYUHHO-
CJIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHE M3 2—3 JIOTHYECKHUX IIaroB C OMOPOH Ha
2—3 WU3y4YeHHBIX CBOMCTBa (PU3MUECKUX SIBICHHUH, (PU3NYESCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

v\ pemarh pacy€THbIE 3a1a4yd (ONMUPAIOIIMECS HAa CHUCTeMy Hu3 2— 3
YPaBHEHHUH), UCTIOJIB3Ys 3aKOHBI M (DOPMYJIBI, CBA3bIBAIOIINE (PU3NUYECKUE BEIUYNHBI:
Ha OCHOBE aHajW3a YCJOBHUS 3aJayd 3aluChiBaTh KPAaTKOE YCJIOBHE, BBISBISATH
HE0CTAOIINE WIH N30BITOYHBIC JaHHBIC, BRIOMPATH 3aKOHBI M (POPMYJIBI, HEOOXOANMBIE
JUISL PELLICHHMS], IPOBOAUTD PACUYEThI M OLICHUBATH PEATMCTUYHOCTD IMOJIyYEHHOTO 3HAYCHUS
(bU3NYEeCKOil BEITMYNHEIL;

v\ pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh IPH TOMOIIA
(bU3MYECKUX METOAOB; HCHIOJIB3Ysl ONHMCAHUE HMCCIICIOBAHMS, BBIACIATH MPOBEPSIEMOE
MIPEANOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTH MOPSIKA MIPOBEACHUS HCCIEA0BaHUs, J1eTIaTh
BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUH U OIIBITOB;

v OpOBOJIUTH ONBITHl IO HAOIIOAECHUIO (PU3HYECKUX SIBJICHUN WU
(u3ndecKux CBOMCTB Tell (M3y4eHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPTUH; 3aBUCUMOCTh NepHoga KoJIeOaHUui MPYKMHHOTO MasiTHUKa OT MAacChl Ipy3a U
KECTKOCTH MPY)KUHBIM HE3aBUCUMOCTD OT aMILTUTY Il MAJIbIX KOJICOaHUH; IPSIMOIMHEHHOE
pacmpocTpaHeHHE CBeTa, pPa3joKeHHE Oeloro cBeTa B CIEKTP; W3YyUYCHHE CBOKWCTB
M300paKeHUsI B IUIOCKOM 3€pKaje M CBOMCTB M300paXKCHUsS IpeaMeTra B coOMparomieit
JMH3E; HAOIOJEHNE CIUIONIHBIX W JIMHEWUYATHIX CIEKTPOB M3IIYUYEHHUS): CaMOCTOSITEIHHO
cobupaTh yCTaHOBKY M3 U30BITOYHOT0 Habopa 000pyJOBaHUS; OMUCHIBAT X0/ OIBITAa U €T0
pe3yabTathl, GOPMYIMPOBATH BEIBOIHL,

v\ NIpPOBOAWTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHUM, ONpenesss
cpenHee 3Ha4YeHHE M3MEpsieMOil BeIMYUHBI ((POKYCHOE PacCTOSIHUE COOUPAIOIIEH JIMH3HI);
000CHOBBIBaTh BBIOOP CIIOCOOA N3MEPEHUS/U3MEPUTEIBLHOTO NMPUOOopa;

v\ NpPOBOAMTH  HCCIENOBAHME 3aBUCHMOCTEH  (U3UYECKUX  BEIMYUH C
WCIIOJIb30BAaHUEM MPSMBIX HM3MEpPEHUH (3aBUCUMOCTh IYTH OT BpEMEHU IIpHU
PaBHOYCKOPEHHOM  JBIDKEHMM 0€3 HadaJbHOM CKOPOCTH; TMEepuojia KoyieOaHUH
MaTeMaTU4YeCKOro MasiTHUKA OT JJIMHBl HUTH; 3aBUCHUMOCTH yTJIa OTPa)X€HUsS CBETa OT
yrila TaJeHWsI U yrja TPeJOMIICHHS OT yrja IaJIeHHs): IUIAaHHUPOBATh HCCIICIOBAaHHE,
CaMOCTOSITEJIbHO  COOMpaTh  YCTAaHOBKY, (DMKCUpPOBAaTh  pe3yJbTaThl  IOJTYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIIMUYMH B BHJE TaOIMIl M TpaUKOB, NEJaTh BHIBOABI IIO
pe3yabpTaTaM UCCIIEI0BAHUS;

v’ IpOBOIUTH KOCBEHHBIE HW3MEPEHHS (PUBHYECKUX BETUYMH (CpEqHss
CKOPOCTh M YCKOpEHHME Tejla NpHh PaBHOYCKOPEHHOM JBMXEHUH, YCKOPEHHE
CBOOOJHOTO TMaAeHUs, YXECTKOCTh NPYKHUHBI, KOID(GHUIIMEHT TPEHUS CKOJIBKECHUS,
MexaHu4yeckas paboTa U MOIIHOCTh, YaCTOTa U MNEPUOJ KOJICOaHUM MaTeMaTHYECKOTO
Y TIPY>)KUHHOTO MasiTHUKOB, ONTHYECKasi CHja COOHMparomieil JTUH3bI, PaJIHOaKTHBHBIN
(¢oH): mMIIAHUPOBATH W3MEPEHHUs; COOMpATh HKCIEPUMEHTAJbHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHUs, CIEMysl MPEIIOKEHHONW WHCTPYKIIMHU; BBIYUCIISTH 3HAYCHHE
BEJIMYMHBl W AaHAJIM3UPOBATh I[IOJIy4eHHBIE pe3yJbTaTbl C Y4YE€TOM 3aJaHHOM
MOTPENIHOCTH U3MEPEHNM;

V' coOmoaaTh MpaBuUjia TEXHUKH OE30MacHOCTH TpU pabore ¢ 1abopaTopHbIM
000pyI0BaHUEM;

v\ pa3nu4Yarh OCHOBHBIC MMPU3HAKUA H3YYCHHBIX (PU3HUECKUX MOJe- JIeH:
MaTepHalibHasi TOYKa, aOCOJNIIOTHO TBEPAOE TEIO, TOYESYHBIH UCTOYHWUK CBETa, JIy4,
TOHKas JINH3a, IUIaHeTapHasi MOJIEJIb aTOMa, HyKJIOHHAs1 MOJEJIb aTOMHOTO s/1pa;

v\ XapakTepu30BaTh IMPUHIHUIBI JICUCTBHSI HM3YyYEHHBIX MPHUOOPOB H
TEXHUYECKHUX YCTPOHCTB C ONOPOM Ha UX ONMUCAHUS (B TOM YHCJIE: CIUJIOMETP, JaTYUKU
ITOJIOKEHUS, PACCTOSIHUSI U yCKOPEHUsI, paKeTa, 9X0JIO0T, OUKH, IEPHUCKOII, (hoToamnmapar,
ONTHYECKHE CBETOBOJBI, CIEKTPOCKOMN, IO3UMETp, Kamepa BuiibcoHa), HCHOJIB3YS



3HaHUSI O CBOMCTBaxX (PU3MUECKHMX SABJICHUM U HeoOXoaumble (usnueckue
3aKOHOMEPHOCTH;

v\ HCIOJIB30BATh CXEMbI M CXEMATHYHbBIEC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIIbHBIX IPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB IPU PELICHUU
y4eOHO-TIPaKTUYECKUX 3aJa4; ONTHYECKHE CXEMBbI JJIs IOCTPOCHUS M300paXKeHUH B
IIOCKOM 3€pKajie U coOuparolei JUH3e;

v\ [PUBOJUTH MPUMEPHI/HAXOAUTH UHPOPMAIUIO O MPUMEpPAX MPAKTHUECKOTO
WCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B IIOBCEAHEBHOM JKM3HM g oOecrnedeHus
06e30macHOCTH TIpU  OOpalleHuu C NpudopaMyd U TEXHHUYSCKHUMH YCTPOWCTBaMH,
COXPAHEHUsI 3/I0POBbsI U COOJIIOAEHUS HOPM SKOJIOTMYECKOIO MOBEIECHUS B OKPY’Karollei
cpene;

OCYILECTBIIATh IOUCK HH(MOpMAIMHM (PU3UUYECKOr0 COACPIKAHUSB CETU
HNnaTepHer, camMocToATENbHO (HOPMYIUPYsSI TMOUCKOBBIA 3alpoCc, HAXOAHWTh IIyTH
OIpeIesIeHHs] IOCTOBEPHOCTH MOJIy4YeHHON MH(GOpPMALIMU Ha OCHOBE UMEIOIIUXCsl 3HAHUN
Y TIOTIOJTHUTEIIFHBIX HCTOYHUKOB;

v\ HCIOJIB30BATh MPH BBIMIOJIHEHHH YUESOHBIX 3aIaHUI HAYYHO-TTOMYJISIPHY IO
TATepaTypy (U3HYECKOTO COJIEpKaHHUs, CHPABOYHBIE MaTepUaNIbl, PECYpPCHI CETH
HNuTepHer; Biagers MNpuéMaMy KOHCIIEKTHPOBAaHHUS TEKCTa, IIpeoOpa3oBaHUs
nH(pOpMaIK U3 OJJHON 3HAKOBOI CHCTEMBI B JPYTYIO;

v\ co3ngaBaTh COOCTBCHHBIC MHUCHMCHHBIE M YCTHBIC COOOIIECHUS HAa OCHOBE
nHpOpMaMM W3 HECKOJIBKHUX HCTOYHUKOB (PU3MUECKOTO COJEpKAHUS, ITyOJIHIHO
MIPEACTABIATh PE3yJIbTAThl IPOSKTHOW MIJIM MCCIIEIOBATENIbCKOM JAEATEIbHOCTH; IIPU 3TOM
rPaMOTHO MCIIOJIb30BaTh N3YUCHHBIN MOHITHIHBIN alapaT u3y4aeMoro pas-jaeiia Gu3nKua
U CONPOBOXAATh BBICTYIUIGHHE IIpe3eHTAlMeld ¢ Yy4ETOM OCOOCHHOCTEH ayIuTOpuu
CBEPCTHHKOB.

4.TemaTH4YeCKoOe IJIAHMPOBAaHUE

Ne KonuuectBo OneKTpoHHBIE 00pa30BaTENbHbIE
Ha3Banwue pasnena (Temsr)
m\i 4acoB pecypcsr
1. 7 Knacc 68
Paznen 1. ®uznka u €€ pois B MO3HAHUA http://school-collection.edu.ru/
2. OKpPY’KaIoIIero MUpa 6
3. dusnka — Hayka O IPUPOJIE 2 http://school-collection.edu.ru/
4. duznuecKre BeJMYUHBI 2 http://school-collection.edu.ru/
5. EcTecTBeHHO- HAyYHBII METO]T TIO3HAHHS 2 http://school-collection.edu.ru/
Pasnen 2. TlepBoHavanbHBIC CBEICHUS O CTPOCHUH http://school-collection.edu.ru/
6. BElIECTBA 5
7. CrpoeHue BelecTsa 1 http://school-collection.edu.ru/
8. JIBIKeHNE U B3aMMOAEHCTBIE YaCTHII BEIIECTBA 2 http://school-collection.edu.ru/
9. ArperaTHbpIC COCTOSIHHS BEIIECTBA 2 http://school-collection.edu.ru/

10. | Pasnen 3. JIBwkeHNE U B3aUMOJIEHCTBUE TEN 21 http://school-collection.edu.ru/

11. | MexaHudueckoe IBHKEHHE 3 http://school-collection.edu.ru/
12. | Vnepums, Macca, IIOTHOCTD 4 http://school-collection.edu.ru/
13. | Cuna. Bums! cu 14 http://school-collection.edu.ru/
Pasnen 4. JlaBnenue TBEPABIX Tel, KUIKOCTEH U http://school-collection.edu.ru/
14. | razos 21
Hasnenue. [lepenada napnenus TBEPABIMU TeaMH, http://school-collection.edu.ru/
15. | >KHAKOCTSMH U ra3amu
16. | Jlanenue xuaKoCTH 5 http://school-collection.edu.ru/
17. | ArmocdepHoe napienne 6 http://school-collection.edu.ru/
JlelicTBUE XKUIKOCTU U ra3a Ha NOTpyKEHHOE B HUX http://school-collection.edu.ru/
18. | reno 7

19. | Paszen 5. PaboTa M MOIMHOCTE. DHEPTHs 12 http://school-collection.edu.ru/




20. | Pabora 1 MOIIIHOCTb 3 http://school-collection.edu.ru/
21. | TIpocTble MEXaHU3MBI 5 http://school-collection.edu.ru/
22. | MexaHudeckas SHEPTHS 4 http://school-collection.edu.ru/
23. | PesepBHOE BpeMs 3 http://school-collection.edu.ru/
24, | 8 kmacc 68
25. | Pasmen 6. TeruioBble SBIEHAS 28 http://school-collection.edu.ru/
26. | CtpoeHue U CBOMCTBA BEIIECTBA 7 http://school-collection.edu.ru/
27. | TemoBbIe mpoLECCHI 21 http://school-collection.edu.ru/
28. | Pazpmen 7. DnekTpuyuecKrue U MATHUTHBIC SBICHHUS 37 http://school-collection.edu.ru/

DneKxTpudecKue 3apsabl. 3apsHKeHHbIE Tella U UX http://school-collection.edu.ru/
29. | B3ammojeiicTBHE 7
30. | TocTosAHHBIH SIEKTPHUECKHUIi TOK 20 http://school-collection.edu.ru/
31. | MaruuTHbIE SBICHUS 6 http://school-collection.edu.ru/
32. | DnekTpoMarHuTHas MHIYKUHUS 4 http://school-collection.edu.ru/
33. | PesepBHOE BpeMs 3 http://school-collection.edu.ru/
34. | 9 kmacc 102
35. | Pazmen 8. MexaHWUuECKHE SIBICHUS 40 http://school-collection.edu.ru/
36. | MexaHuueckoe ABIKCHHE U CIIOCOOBI €ro OMHCAHHS 10 http://school-collection.edu.ru/
37. | B3aumogeiicTBue Ten 20 http://school-collection.edu.ru/
38. | 3aKOHEBI COXpaHEeHHs 10 http://school-collection.edu.ru/
39. | Pasmen 9. MexaHndeckne KOJIeOaHNA U BOJHBI 15 http://school-collection.edu.ru/
40. | Mexannueckue KoixeOaHus http://school-collection.edu.ru/
41. | MexaHuuecKue BOJHBL. 3BYK http://school-collection.edu.ru/

Paznen 10. DiekTpoMarHuTHOE TIOJIE U http://school-collection.edu.ru/
42. | hneKTpOMarHUTHbIC BOJIHEI 6

DJEeKTPOMAarHUTHOE T10JI€ U 3JIEKTPOMArHUTHBIE http://school-collection.edu.ru/
43. | BOJHEI 6
44. | Pasznen 11. CBeTOBBIE SIBNEHUS 15 http://school-collection.edu.ru/
45. | 3aKoHBI pacIPOCTPaHEHMs CBETA http://school-collection.edu.ru/
46. | JIuH3bI ¥ ONTHYECKHE IPUOOPHI http://school-collection.edu.ru/
47. | Pa3noxeHne GENOTo CBETA B CIIEKTP http://school-collection.edu.ru/
48. | Pa3nmen 12. KBaHTOBBIE SIBICHUS 17 http://school-collection.edu.ru/
49, | UcmyckaHue U IIOTJIOMIEHHE CBETA aTOMOM http://school-collection.edu.ru/
50. | CTpoeHue aTOMHOTO spa http://school-collection.edu.ru/
51. | SlmepHble peakuuu http://school-collection.edu.ru/
52. | TToBTOPHTENHHO-0600IIAIOIIMI MOTYIIb http://school-collection.edu.ru/
53. | UTOI'O 238




