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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro o00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOoBaHMII K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
KoHnuenuuu npenosaBaHust yueOHoro npeamMera «Ousnkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMIO0 H3yYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH YyueOHOro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMa 1o ¢u3uKe ycTaHAaBIUBAET paclpeaesieHue yueOHoro Marepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarOuXCsl.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKa3aHHUSd METOJMYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY IPEIMETY .

®dusurka sABIAETCS CUCTEMOOOPA3yIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OHOJI0oTHEN, aCTpOHOMUEH U hU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUHYIO0 KapTUHY MHpa, IPEJOCTaBIsieT Haubosee sICHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

® HAy4YHO OOBSCHSATH SIBJICHMUS,

® OIICHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICOBAHNUS;

® UHTEPIPETUPOBATh  JIaHHBIE W  HCIIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJTy4EeHHS BBIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Hean usyyenus pusuku:

e [pUOOpPETEHUE HUHTEpeca U CTPEMIICHHS OOydYaroluxcsi K HaydyHOMY

U3YYEHUIO TMPUPOJIbI, PA3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUpOBaHUE
HCCIIEIOBATENIECKOTO OTHOIIEHHUS K OKPYIKAIOIIUM SIBICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHUs OCHOB
CTPOEHUS MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpoBaHUE TPEACTABICHUN O Poiu (GU3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiein
npoecCHOHANTEHON AeATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 00y4YEHUIO B 5TOM HaIPABJICHHH.

JlocTKEHHE 3THX IIeJIed MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
o01mero o0pa3oBaHms 00ECTIEYMBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

npuoOpeTeHue 3HAaHUM O JIUCKPETHOM CTPOECHHUM  BELIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKMX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHNE YMEHUN ONMUCHIBATH U OOBSACHATH (PU3UUECKHUE SBICHUS C
UCITOJIb30BAHUEM TOJTyYEHHBIX 3HAHUN;

OCBOCHHME METOJOB PEIICHHsS NPOCTEHINMX PacyETHBIX 3adad C
UCIIOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKUX U
NPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOTBl U HKCIEPUMEHTAJbHBbIE HCCIEJOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMell PU3MUECKOTO COAEepKaHuUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (Qu3MKOH, M COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus otBoauTcs 238 uvacoB: B 9 kiacce — 102 yvaca (3 yaca B HeJemo).
[Ipennaraemeiii B mporpamme no ¢pusnke nepeueHsb 1a00paTOpHbIX padOT U ONBITOB

HOCHUT

pEeKOMEHJaTeNbHBIN XapaKkTep, YYUTEIb JelaeT BbIOOp MPOBEICHUS

Ja00paTOPHBIX Pa0OT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
oOy4Jarommxcsl, CIUCKa IKCIEPUMEHTAIBHBIX 3aJlaHUM, MpeajiaraeMblX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MKe.



COJEPKAHUE OBYYEHUA
9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHeHOe nBMKeHUE. CpeHsiss 1 MTHOBEHHAs
CKOPOCTb TeJjia IIPU HEPAaBHOMEPHOM JIBUKECHHUHU.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeliHOe jBmkeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepmon u yactora oOpaleHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

[lepBsii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMT CyneprO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruraner Bokpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue marepuasnibHON TOuku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOIO TeJIA € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmvnynec tena. M3menenne mvmysbea. UMmynbe critbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruu u padoThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMin. [loTeHIManbHas SHeprus ckartou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaGnroneHne MEXaHUYECKOTO JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue TyTedl W TPAeKTOpUW ABUKEHHSI OJHOTO M TOrO K€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBXKECHUSI.

HabGnronenue nBM>xXeHMs Tejla 0 OKPYKHOCTH.

Habmoienue MexaHn4eckux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa

«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO

KaOuHeTa (QU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHHs T€Ja OT MAacChl Tela U ACHCTBYIOLIEH HAa HEro
CHJIBI.

8. HaOurozieHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUN TEIL.

9. M3meHeHune Beca Tena NpU yCKOPEHHOM JIBUYKEHUU.

10.Ilepenaya uMmIryabca Ipu B3aMMOJEHCTBUH TEL.

11.TIpeoOpa3oBaHus SHEPTUN TTPU B3aUMOJICHCTBUH TEI.

12.CoxpaHeHHEe UMITyJIbCa PU HEYIPYTOM B3aUMOJEHCTBUU.
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13.CoxpaHeHue uMItyjabca npu adCOMIOTHO YIPYrOM B3aUMOJCHCTBUU.

14.HaGmroieHre peakTUBHOTO JBUXKCHHUS.

15.CoxpaHeHre MeXaHU4YeCKON SHEPrUuu pHU CBOOOTHOM MaJICHUU.

16.CoxpaHeHHEe MEXAHUYECKOW SHEPTUU MIPU JBHKEHUU Teja MO/ IECTBUEM
Py KUHBL.

Jlabopamopnvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa JJisi pa3roHa M AAJbHEUIIEr0 PaBHOMEPHOIO
JIBUKCHHS IIAPUKA WU TEIICKKHU.

2. OmpezeneHue cpelHed CKOPOCTH CKOJIBKEHHsSI OpycKa WM JBHXKEHUS
1IapUKa 10 HAKJIOHHOM IIOCKOCTH.

3. OmnpeneneHHEe YCKOPEHUsI Tella NPH PABHOYCKOPEHHOM [IBMXKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

4. HccnenoBaHWe 3aBUCHUMOCTH IYTH OT BPEMEHM NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKA BPEMEHHU OJJMHAKOBEI.

6. HccienoBanue 3aBUCUMOCTH CHWJIBI TPEHUSI CKOJBXKEHUS OT CHUJIbI
HOPMAJIBHOTO JTaBJICHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

9. Omnpenenenue padOThI CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJ1a 10

TOPU30HTAIBLHON MMOBEPXHOCTH.
10.Onpenenenrue pabOThl CHJIBI  YOPYTOCTH MpH  TOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11.M3yuyeHne 3aK0Ha COXPAaHEHUSI SHEPTHUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTYyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpamienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyxkzaennesle — koneOanus.  Pe3oHanc.
Mexanuueckue BoJiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEpEYHbIe BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpoOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKkOoCTh 3Byka W BbICOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenne koseO0aHMII Tel MO JEWCTBUEM CHIBI TSHKECTH W CHJIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabGnrogenue BIHYKIECHHBIX KOJIeOaHU U pe30HaHCa.

PacnipocTpaneHue npo10ibHbIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKycTHUYeCcKui pe30HaHC.

Jlaﬁopamopubze padomul u onvimol.

o
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1. OnpeneneHue YacToThl W TNepuoja KojieOaHUH MaTEeMaTUYECKOTO
MasiTHUKA.

2. Omnpezenenue 4acTOThI U NIEpUOJa KOJIeOaHUN MPY>KUHHOTO MAaATHUKA.

3. HccnepoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH TEPHOIa KOJIEOAHUN MPYKHHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCMMOCTH TNEpUOAa KOieOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MAcCChI Ipy3a.

6. OnbIThl, JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh Iepuojaa  KoyieOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimel.

1. V3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOUIIEHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mMomenr  cBera.  Hcrounumkm ~— cBera.  [IpsmosmHeinHOe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TIperomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkxeHWe cBeTa. Vcronb3oBaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B muH3ze. OnTudeckas cucrema goToarapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckasl cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoTona. Croxkenwue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

IIpssmonuHeHOe paciipOCTpaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

Xox nyder B paCCEeMBAIONIEH JIMH3E.

[Toyyenue n300paxeHuit ¢ TOMOIIBIO JMH3.

[Ipuniun aeiictBus ¢poToanmapara, MUKPOCKONA U TEJIECKOIIA.

LoOoNOOURAEWNE



10.Moxens riasa.
11.Pa3noxxeHue 6ey10ro cBeTa B CIIEKTP.
12.TTosrydyenue Oeoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX 1IBETOB.
Jlabopamopnvie pabomul u onvimel.
1. UccnenoBanue 3aBUCHUMOCTH YIJla OTPAXXEHHsI CBETOBOIO Jiyya OT yIJa
TaJICHUSL.

2. V3ydeHue xapakTepUCTUK U300paKEHUs MpeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH YIJila MPEIOMIICHHUSI CBETOBOIO JIy4ya OT yrja
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlonydeHue U300paKEHUM C MOMOIIbIO COOUPAIOIIEH JTUH3BI.

5. Omnpenenenrie POKYCHOIO PACCTOSIHUS U ONTUYECKOW CHJIbI COOMparoIei
JIVH3BI.

6. OmBITHI IO PA3T0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpIThl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThl. JIMHeiTuaThie CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnyudeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. MWs3orombel.  PaamoakTtuBHBIE
npespauieHus. Ilepuon nmonypacnaga aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. J[eMCTBHS paauOaKTHBHBIX HW3JIIyYEHWW HaA >KUBBIE
OpTraHU3MBI.

Jemoncmpayuu.

CrekTpbl U3Ty4YEHUS U TTOTJIOIICHMUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

. Perucrtpanus uznydeHusi IpupOAHBIX MUHEPAJIOB U TPOTYKTOB.

.]Ia6opam0pub1e pabomsl u onvimel.

1. HaGmroeHue CIUIONMIHbBIX U JIMHEHYAThIX CIIEKTPOB U3TyYCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPrMU YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. Usmepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPHTEIHLHO-00001IAOIIIUI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIb TIPEIHA3HAYEH JJIsi CUCTEMaTHU3alluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (PU3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00y4yaromMXcs, BHIOPABIIUX ATOT
y4EOHBIN MpeIMET.

N



[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTeP JAHHOTO pa3jeiia pealin3yercs 3a
CYET TOTO, UTO 00YUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPOJIC U TTIOBCETHEBHOM JKU3HMU;

WCITOJI30BaTh HAYYHBIC METOJIBI HCCIICIOBAHUS (PU3HMUCCKUX SBICHUH, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3IUYHbBIX NUCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
N3yuenune pu3nku Ha ypoBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs HAIPABJICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yayT cpopMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YJacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
duznyecKoil HayKu;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKIE€HUH OOILIECTBEHHO 3HAUMMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKu;

- OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HayKM Kak MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEHMIIECH COCTABIIAIOLICH
KYJBTYPBIL;

- pa3BUTHE HAy4HOH J0003HATENBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX yCIIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA pe(IIEKCUH, IPU3HAHKE CBOETO MTpaBa Ha OMINOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTUBHOE Y4YacTH€ B pPEUICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alu, Topoda, Kpas) TEXHOJOTMYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
- HHTEpEC K MPaKTUYECKOMY U3YyUYEeHHIO TpodeccHil, CBsI3aHHbBIX C (PU3UKOM;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

- OpUEHTAIMs Ha MpUMEHEeHHe (U3MUECKUX 3HAHUW AN peuleHHs 3aJad B
00JIaCT OKpY’KAIOWIEH Cpenbl, IJIAaHUPOBAHMS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;



® - OCO3HAHHE TJO00ATBHOTO XapakTepa KOJOTHYECKUX MpoOJeM U MyTed HxX
pEIIeHNUS;
e 8) ajanTauMM K HM3MEHSIIOIIUMCH YCJOBUSIM COUMAJIBLHOH W NMPHUPOAHOI
cpelbl:
® - MOTPeOHOCTh BO B3aMMOACWUCTBUU TIPU BBHIMOJIHEHUH HCCICIOBAaHUNA U
HNPOEKTOB (PU3UYECKOW HANPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHHUAM
APYTHX;
® - TIOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH dYepe3 MPaKTHUUYECKYIO
JeSITeNIbHOCTD;
® - OTpeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUU, B TOM 4yHclie (POPMYITUPOBAThH
UJIeH, TIOHSTHS, TUIIOTE3bI O PU3UIECKUX OOBEKTaX U SIBICHUSX;
e - 0co3HaHME e(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00IacTu
busuKy;
® - [UTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (DU3MUECKUX 3HAHMIA;
® - CTpPEMJICHME aHAJU3UPOBAThH U BBISBIATH B3aMMOCBSI3U IPUPO/IbI, 0OILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;
® - OILICHKa CBOMX [JEHCTBUII C Y4€TOM BIMSHHUS Ha OKPYXAlOUIYI0 Cpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUM.
METANPEIMETHBIE PE3YJIbTATBI
B pe3ynbTare ocBoeHHs IpOrpaMMBbI O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT cGOpPMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHbIC YHUBEPCATbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHKATHBHbIC  YHUBEpCAJIbHBIE  Y4eOHbIE  JCUCTBUS,  PETYJISATUBHBIC
yHHUBEpCaIbHbIC yueOHbIE TEHCTBUS.
INo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE JeliCTBUS
ba3oBble 1oruyeckue 1eMcTBuA:
® BBUBISITH M XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB
(s1BICHUIN);
® YCTaHABIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIIUU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUS,;
® BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBJICHUSIM;
® BBIBJISITH NPUYUHHO-CJIEICTBEHHBIE CBS3M NPU HM3YUYEHUU (PUINUECKUX
SIBJICHUI U TIPOLIECCOB, JI€NIaTh BHIBOJBI C UCIOJIb30BAHUEM JIETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYMH;
® CaMOCTOSITENILHO BEIOMPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BapMAaHTOB pEIIeHMs, BbIOOp HauOoliee
MOJIXOJISTIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).
ba3oBble ucciaenoBaregbcKue 1eMCTBUA:
® JCIOJb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHUS;
® TPOBOAMTH M0 CAMOCTOSITEILHO COCTABICHHOMY IJIAaHY OIBIT, HECIOKHBIH
¢u3nueckuil SKCIEPUMEHT, HeOONbIIoe HcciaenoBaHue (U3NIECKOTO
SIBJICHUS;



® OIICHMBATh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAIIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

® CaMOCTOSITENBHO (POPMYIMpPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

® I[POrHO3UPOBATh BO3MOXKHOE JalbHEWIEe pa3BUTHE  (PU3UUECKUX
IPOLIECCOB, a TAK)KE BBIIBUTaTh IMPEAIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® [IPUMEHATH PA3JIMYHbIE METOJbI, HTHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE H
orbope mHGOPMAIMU WIM JAHHBIX C Y4ETOM MPEAJIOKEHHON ydeOHOU
bu3ngecKoi 3a1a4u;

® aHAJINW3MPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM IpEICTaBICHMS,;

® CaMOCTOSITEIbBHO BbIOMpaTh ONTUMAJIbHYIO (OpMy MpeACTaBICHHS
uHpOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMmH, IrarpaMmmMamMu, HTHOW rpauKoi U MX KOMOMHALUSAMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe YueOHbIe H1eiiCTBHUA:

e B X0J€ 00CyXJeHHs YUeOHOro marepualia, pe3yJbTaToB Ja00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYXAaEMOM TEMBI U
BBICKA3bIBaTh HJCH, HALICJICHHBIE HAa PEIICHUE 3aJa4d WU IOAJECpKAHUE
OJ1aroKeNnaTeIbHOCTH OOILIECHUS;

® CONOCTaBJIATb CBOM CYXKJEHUA C CYXXIEHUSMU JIPYTUX YYaCTHUKOB
nuanora, OOHapy»XMBaTh Pa3IMYMe U CXOACTBO MO3HIIMI;

® BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e nyOJIMYHO MPEACTABIATH PE3yIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

® [IOHUMAaTh U UCIOJIH30BATh MPEUMYILIECTBA KOMAaHHOW U MHAUBUAYAJIbHOM
paboThI IPH PEIIEHUH KOHKPETHOU (PU3MYeCcKOr mpoOIeMbl;

® [IPUHUMATh LIEJIU COBMECTHOM AESATENbHOCTU, OPTaHU30BBIBATH JIEHUCTBUS
no e€ JOCTMXKEHHIO: paclpelessiTh pPOJU, OOCYXIaTh IMpoLecCchl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFO/ICH;

® BBINOJHATH CBOIO YacTh paOOTHI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTta 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUS C IPYTUMHU YWICHAMH
KOMaH/1bl;

® OIICHMBATh KAaY€CTBO CBOEr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENEHO C(POPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

® BBIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalUsAX, TPEOYIOIIMX
JUIS pelieHns (GU3nUecKux 3HaHUi;

® OpUEHTHPOBATbCS B  PA3NIMYHBIX IOAXOJAaX MPHUHATHS  PELICHUMN
(MHOIUBUOYaJbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE PELICHUMN
TPYIIION);



CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelieHus (PU3NUeCcKOl 3aJaun HIn
IUTaHa HMCCIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEIAracMbl€ BApUAHTHI PELLICHU;
Jies1aTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbHBIN HHTEJJIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U MPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTIKEHHUS  (HEIOCTIKEHUS)  pe3yJbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHUS
bu3MUecKoro UCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITEILCTB, W3MEHHUBIIMXCS CHUTYallUuid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJId U YCIOBUSAM;

CTaBUTh €051 HA MECTO JPYTOro YEJIOBEKa B XOJ€E CIopa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JAPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU pelIeHnH (PU3NUYECKUX 3a/1a4 WIH
B YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

MNPEAMETHBIE PE3YJIBTATDBI
K xonIy o0ydeHus B 9 kJacce rnpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTCcu€ra, MarepuajbHas TOYKa,
TPAeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO TEJa, paBHOBECHE, MEXaHUYECKHUE KOoJieOaHUsl U
BOJIHBI, 3BYK, UHPPA3BYK U YIBTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIIKAJIA
JJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
U30TOIIBI, SIAEPHAS] SJHEPIETUKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHUXKEHHE, CBOOOJIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHHUE, OTPAKEHHUE
3BYKa, MPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAKEHUE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJIoTo CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (pU3nyYecKue SBJICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,



ONTUYECKHUE SIBICHUA B IMPHUPOJE, OMOIOrMUECKOe AEWCTBHE BUIAMMOIO,
yJIbTPa(UOJIETOBOIO U PEHTICHOBCKOI'O M3JIy4€HHMH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTUBHOE H3IyYCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (U3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHBIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
¢u3znyeckue BENUYMHBI (CpEeHSi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJIAa YHPYIOCTH, CHJIA TSKECTH, YCKOPECHHE
CBOOOJIHOTO TMAJCHMs, BEC TeJa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUSl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, ITOTHAS MEXaHUYECKask SHEPI U], IEPHO]T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, T[POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEIOMJIEHUS Cpelabl), NpPHU ONUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAUYEHUS M EIUHUILBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIMI CYNEpPHO3ULIMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SIIEPHBIX PEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyaluid NPaKTUKOOPHEHTHPOBAHHOIO XApaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C OMOpoi Ha 2—-3 W3YYCHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peaTh pacu€THbIE 3a/1a4 (ONTUPAIOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMUI ),
UCIIOJIb3Ysl 3aKOHBI ¥ (POPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3allMChIBATh KPATKOE yCIOBUE, BBIABIISTh
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOJUMbIE ISl peIIeHUs, MPOBOAUTH pAacu€Thl M OILICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEHIMTh MPH OMOIIH
(Gu3MYECKUX METONOB, MCIONb3YysI OMHCAHUE HCCIEIOBAHMS, BBIACATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IPAaBWIBHOCTh IOpsJKa
IIPOBEICHUSI  UCCIECNOBAaHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
¢usznyecKkux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa



COXpaHEHUs! PHEPTUH, 3aBUCUMOCTH Mepuoia KoyeOaHUW MNpYKMHHOTO
MasTHUKA OT Macchl Tpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTYIBI MAJIBIX KOJIECOAHMH, IPSIMOJIMHEHHOE PaCIpPOCTPAaHEHNE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJCHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB M3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0OBaHUs, OMUCHIBATH X0/l OTIBITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba HM3MEpPECHHS
(M3MepUTEILHOTO PUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYUH C
UCTIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU TpH
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOW CKOPOCTH, NepHoja
KoJIe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCHUMOCTH
yrja OTpak€HUsl CBETa OT yrIja MaJeHus W yria MpeloMJIEHHs OT yIia
NaJicHUs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU
¢u3nyecKux BEIMYMH B BUAE TaOIUI U rpadUKoOB, JeiaTh BBIBOJBI 11O
pe3ysbTaTaM MCCIIeIOBAHNUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHus, XECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparomeld JHH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M BBIIIOJIHATH
U3MEpEHUs], CleAys MPeIIOKEHHOW WHCTPYKLWH, BBIUMCIATH 3HAYCHHE
BEJIMYMHBI U aHAJM3UPOBATH MOJyUYEHHBIE PE3YJIbTAaThl C YUIETOM 3aJaHHOU
MOrPETHOCTHA U3MEPEHUN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

pa3iuyaTh OCHOBHBIE TIPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENI0, TOUYEUHBINH HCTOUHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIeIb aToMa, HyKJIOHHAs! MOJIEITb
aTOMHOTO s11Ipa;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHCIE:
CIOUAOMETP, JATYMKU TIOJIOKEHMS, PACCTOSHHMS W YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IbI,
CIEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), HCMHONB3YysS 3HAHUA O
CBOMCTBaX (QU3MYECKUX SBJIECHUM M  HeoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS NU300PAKEHU B INTIOCKOM 3€pKajie U COOMpAroLIEl JINH3E;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HWHOOpPMALMIO O  IPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0e30MacHOCTH MPpU 0OpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYXAIOIIEH Cpelie;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUS B
HuTepHeTre, caMOCTOATEIBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMPEeNIeHUs] JOCTOBEPHOCTH TMOJIYYSHHON MHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4€OHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAEepKaHUs, CIIPAaBOYHbIE MaTepUabl, pECYPChI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIEI0BATEIbCKON
NESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasaena (U3MKM W CONPOBOXKIATH
BBICTYIUICHHE TMpe3eHTale ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC

KoimmuecTBo yacoB DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHuUe pa3iesioB H TeM KORTOONLRLL Mo AKTHYECKH (mudposbIe)
) NpOrpamMMblI Bceero OHTPO ¢ P cekne P
padoTbI padoTbI o0pa3oBaTe/IbHbIE
pecypcsbl
Pa3zgen 1. Mexannueckue siBJCHHUS
11 MexaHnuecKoe OBMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 BsamoeicTEHE TEx 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckre BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DjieKTpOMArHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.3 Paznoxxenue 6emoro cBeTa B CEKTP 3 2 https://m.edso0.ru/7f41ada6
Hroro mo pazaeny 15
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https://m.edsoo.ru/7f41a4a6

Pasznen 5. KBanToBbie IBJIeHUA

51 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 1 Eubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO s1pa 6 1 Eggg:?/?;]r.eel(clzc%?’{fﬂ 413426
>3 FLACPHEIC peaKiuiH ! ! Eﬁgﬁlﬁeﬁiﬁﬁﬂfmwaes
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-000011a101MIi MOAYJIb
6.1 [ToBTOpEHKE M 0000IIEHNE COEePKAHUS 9 5 bu6mmoreka [IOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
Ne KoanvecTso yacos Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka
n/m Bcero Konrposnbubie IIpakTnueckme  H3y4YeHHsi  oOpasoBaTesibHbIE
padoThI padoThbI pecypcbl
BBOaHBII HHCTPYKTAK.
1 MexaHn4ecKoe JBIKEHUE. 1 04.09
MartepuanbHas TOUKa
2 81:;2?;:;?}‘::5?}; MEXaHUYECKOTO 1 07.09 bubmorexa [IOK
' https://m.edsoo.ru/ff0ad474
JIBUKCHUS
3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 08.09 bubnnorexa [JOK
IBYDKCHUE ' https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1 11.09
CKOPOCTh
5) g&?ﬁ;ﬁﬁﬁgzggze JIBUKCHUE 1 14.09 bubmorexa HOK
' ' https://m.edsoo.ru/ff0ad8d4
YckopeHue
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM)KCHHSI. 1 15.09
I'padux ckopocTH
JlaGoparopHas paboTa
7 "OnpeneneHne yCKOpeHus Tena 1 1 18.09 bubmmnoreka HOK
IPY PaBHOYCKOPEHHOM JIBHKEHUH ' https://m.edsoo.ru/ff0adb18
10 HAaKJIOHHOM TIOCKOCTH"
8 CBobonHoe nagenue tei. OnbIThl 1 21.09
lamunes
PaBHOMEpHOE IBUKEHUE TIO
9 oKkpykHOcTH. [lepron u yacrora 1 2209 bu6muoreka [JOK
oOpamienus. JIuneinas u yriaosas ' https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHUE 1 25.09
1 IIepssiit 3akoH Hprorona. Bekrop 1 28.09 bubmuoteka [IOK

CHJIbI

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akon Herorona.

bubnunoreka LIOK

12 PaBHoieiicTBYIOIIIas CHITA 29.09 https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. 02.10 bubmuorexa [JOK
Cyneprno3unus Cuil ' https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1ad Ha npuMeHeHNe 05.10 Bu6muoteka [JOK
3akoHOB HproToHa ' https://m.edsoo.ru/ff0aeb6c
bu6nmmoreka [IOK
15 Cuna ympyroctu. 3akoH ['yka 06.10 https://m.edsoo.ru/ff0aeca?
16 Pentenue 3amaud mo teme «Criia 09.10
YOPYTOCTH
17 fgi(;)zfe?ii?;r;s:;?omn 12.10 bubsmorexa [IOK
' https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubnunoreka LIOK
18 Cuna Tpenus 1310 https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuina 16.10 bu6nmorexa LIOK
TPEHUSD» ' https://m.edsoo.ru/ff0afa26
20 ?Sgogazzgﬁiz ?{223)2‘)114 MEHTa 19.10 bubmorexa [IOK
pedl h H ' https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJTBKCHHUS
Pemenue 3agad mo reme "3akoHbI
bubnunorexa LIOK
21 HBIOTOI'r'Ia. Cuna ynpyroctu. Cuia 20.10 https://m.edsoo.ru/ff0afhse
TpPEeHHUSI
2 seemmpnoro Tarorens 2310 | Bubmiorexa IOK
) ' https://m.edsoo.ru/ff0af044
YckopeHne cBOOOIHOTO MaeHHs
VYpok-koHdepenuus "/[Bmwxenue
23 TEJ BOKPYT TPaBUTAITMOHHOTO 02.11
nenTpa (ConHeyHas cucteMa). '
lNanakTukn"
2 | Tooma ko soonotons. 03.11 bromorexa LIOK
CCTH U SAKOM BCEMUPHOTO ' https://m.edso0.ru/ff0af5f8
TATOTCHUS
o5 [TepBasi kocMHu4ecKasi CKOPOCTb. 06.11 bu6muoreka [IOK

HesecomocTs 1 neperpy3ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuaJIbHOW TOYKH.

AOCOoIOTHO TBEPIOE TEIIO.

. but6mmoreka [IOK

26 PaBHOBef’ 1e TBEPIOTO Tena ¢ 09.11 https://m.edsoo.ru/ffOafe36
3aKpeIIEHHONW OChIO BpAICHUS.
MowmeHT cuisl. LleHTp TsKECTH
PaBHOBecue MaTepuaJbHOW TOYKH.
AGcomoTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpIOTO TENA C 10.11
3aKpeIIEHHONW OChIO BpAICHUS.
MowmeHT cuisl. LleHTp TsKECTH

o8 Pemenne 3agau mo teme "MoMeHT 13.11 bubnunoreka LIOK
cuibl. Llentp Tsoxectn" ' https://m.edsoo.ru/ffOb02b4
[TonroroBka k K(')'HTpOJIBHOI}'I Bubnmorexa [IOK

29 pabote mo Teme Mexe}quecxoe . 16.11 hitps://m.edsoo.ru/ff0b0408
IBUKeHHe. BzaumoseictBue ten
KontposnbHas Ta M0 TeM

30 "l\c/)lenglflqeiml)): i(l;I/IE;KC(I-)II/I:. ) 17.11 Bubmzorexa HOK

o " https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
HNmnynsc Tena. UMimyasc CUIbL.

31 3aKOH COXpaHEHUs1 UMITyJIbCa. 20.11 bubnnorexa [JOK
VYnpyroe u Heynpyroe ' https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE

32 Pemenne 3agad mo teme "3akoH 2311 bu6nmnorexa LIOK
COXpaHEHHsI UMITyJbca" ' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepeHIus "PeaKTI/IBHO"e 2411
JBUKEHUE B IPUPOJIE U TEXHHUKE

34 Mexanunueckas paboTa u 2711 bubmuoteka [IOK
MOIITHOCTh ' https://m.edsoo.ru/ff0b0a84

35 Pabota cUIIBI TSDKECTH, CHIIBI 30.11 bubnunorexa LIOK
YIPYTOCTH M CHJIBI TPCHUS ' https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI

36 TPEHUS MTPH PaBHOMEPHOM 01.12

JABMXKCHUU TCJIA 110
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTU»
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CBsi3b 3HEPTUH U PaOOTHI.

37 04.12
[ToreHnManbHas SHEPIUs
38 Kunernueckas sueprus. Teopema o 07.12 bubmuorexa [JOK
KUHETUYECKOW SHEPTHU ' https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B 08.12
MEXaHHUKe
40 JlaGopaTtopHnas pabora «3yuenue 11.12 bubmuorexa [IOK
3aKOHA COXPAHEHUS SHECPTUI» ' https://m.edsoo.ru/ff0b12fe
11 KoiebarenpH0€E IBUXEHNUE U €T0 14.12 bu6nmmoreka [IOK
XapaKTePUCTHKH ' https://m.edsoo.ru/ff0b1858
42 ﬁifﬁiiﬁiﬁffﬁg??ﬁ@ 15.12 bubamorexa LIOK
' ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy KUHHBIN 18.12
MasiTHUKU
VYpok-uccienoBanue
44 «3aBHUCUMOCTD IIEpHOJIa KoJIeOaHHH 21.12 Bu6motreka [JOK
OT JKECTKOCTHU TPY>KHHBI U MACCHI ' https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamienue 3Hepruu npu 99 12
MEXaHUUYECKUX KOJIEeOaHUsAX
JlaGopaTtopHnast pabota
16 «Omnpeznenenue 4acTOThI U IEpHoJa 2512 bubmuoreka [IOK
KOJIeOAHHI TPYKHUHHOTO ' https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCHMOCTH NepHoJIa 28.12 bubmmnoreka HOK
KoJIeOaHUH TPy3a, MOABEIIEHHOTO K ' https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl Tpy3a»
48 Nonaasen o "h&i‘ﬁiﬁe 20.12 bubmorexa LIOK
' ' https://m.edsoo.ru/ffOb21fe
Y TIONIEPEYHBIC BOJIHBI
Ypok-koHpepeHus
49 "MexaHnYeCKHUE BOJHBI B TBEPIOM 11.01

tene. CelicMuuecKue BOJHBI"
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50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

12.01

51

52

Ypok-uccinenoranue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

15.01

18.01

53

Ypok-koHpepenus "YnbpTpa3Byk
1 nH(ppa3ByK B pUpoIe U
TexHuKe"

19.01

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHHus. MexaHu4eCKHue
KoJIeOaHus U BOJIHEL"

22.01

bubnunoreka LIOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTtponpsHast pabora o Teme
"3aKOHBI COXpAHEHMUS.
Mexanuyeckue KojiebaHus U
BOJIHBI"

SJIGKTpOMaFHI/ITHOC I10JIC.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

25.01

26.01

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

Ypok-konpepentus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanne
AJIEKTPOMATHUTHBIX BOJH JJIS
COTOBOM CBsI3U"

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH
C IIOMOIIBLK0 MOOUJIBHOTO
tenepona"

Pemienue 3a1a4 Ha onpeeneHue
YHaCTOThI U JJINHBI
3JIEKTPOMArHUTHON BOJIHBI

29.01

01.02

02.02

05.02

bubnuoreka [{OK
https://m.edsoo.ru/ffOb2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6¢c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas pupoia

bubnunoreka LIOK
61 cBerta. CxkopocTts cBeta. BomHOBBIE 08.02 hitps://m.eds0o.ru/ffob31d0
CBOWCTBA CBETA
62 g;i&iﬁiiigiz?bacnpOCTpaHeHHe 09.02 bubmorexa LIOK
' https://m.edsoo.ru/ff0b3658
cBeta. 3atmenus ConHua u JIyHsl
63 ?’ZIEL?:HEZP:?;;[ZEP;Cr]?;;;e?{eerl){l;a;a' 12.02 bubmorexa LIOK
' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKECHHUS CBETA
64 [Ipenomienne cBeta. 3akoH 15.02 Bu6mumoteka [JOK
peIOMIIEHHUS CBETa ' https://m.edsoo.ru/ff0b3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonbp30BaHUE ITOJIHOTO 16.02 bubmuoreka [{OK
BHYTPEHHETO OTPaKCHHS B ' https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIaX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MPETOMIICHUSI CBETOBOT'O JIyda OT 19.02
yrJia aJieHusl Ha TPaHUIIE "BO3IYX-
cTekno""
Ypok-koHpepeHuus
"Hcnonb30BaHne MOIHOTO
67 BHYTPEHHETO OTPa)KEHHUS: 26.02
CBETOBO/JIbI, OTITUKOBOJIOKOHHAS
CBsAI3B"
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI 01.03 Egg;?ﬁgi;ii?ﬁ/ﬁom f2c
69 [TocTpoenue nzobpaxeHuii B 02.03 bu6muoreka [JOK
JMH3aX ' https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnasi pabota
70 "Onpenenenue GOKyCHOTO 05.03 bubmuorexa [IOK
PacCTOSIHUS U ONITHYECKOM CHITBI ' https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
71 Ypok-koHdpepenuus "OnTuaeckue 09.03 bubmuoteka [IOK

JIMH30BbIE TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 xkak onruueckast CHCTEMA.

bubnunoreka LIOK

2 3peHue 12.03 https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepeHus "Z[C(I)GKTI)I" 15.03
3penus. Kak coxpaHutb 3peHue
Paznoxxenne 6enoro cBera B
74 criektp. OnbiTel HptoTOHA. 16.03 bubnuorexa [IOK
CoXeHHE CIIeKTPAIbHBIX 1IBETOB. ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
JlaGopaTtopHas padota "OMbITHI 11O
75 Eﬁﬁ?ﬁiﬁ;ﬁggg et 19.03 bubmorexa LIOK
' https://m.edsoo.ru/ffOcOe2a
MIPEIMETOB NP MX HAOIIOICHUN
4yepe3 1BETOBbIE GUIbTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOMCTBA CBETA: IUCIICPCHSI, 22.03
uHTepdepeHims u qudpaxus’”
77 OmnsiTel Pesepdopna n 23.03 Bbu6moteka [JOK
IUTaHeTapHast MOJIENb aTOMa ' https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozens atoma 26.03
bopa
Hcnyckanue u moriomeHne cBera Bu6muorexa [OK
79 atomoM. KBauTebl. JInneliuaTeie 05.04 hitps://m.edsoo.ru/ffocl44c
CIEKTPBI
80 VYpoxk-npaktukym "Habmrogenue 06.04 bubmuoreka [JOK
CIIEKTPOB HCIyCKaHHA" ' https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUIBI 09.04 E&g;?/ﬁ?;jiiﬂﬁ/ﬁ%mn
82 Crpoenue aToOMHOTrO sipa. 12.04 bubmmorexa [JOK
HykioHHast Moziesb ' https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TpEBpanIeHUS. 13.04 bu6muoreka [JOK
N3oTomsl ' https://m.edsoo.ru/ff0clald
84 Pemienne 3amaq mo teme: 16.04 bubnunorexa LIOK
"PasinoakTHBHbIC IpeBpaIieHus " ' https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmaja 19.04



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

Ypoxk-koH]pepeHuus

" bubmuorexa [{OK

86 PannoaktuBHBIC H3TyUeHUS 1?' 20.04 hitps://m.edsoo.ru/ff0c2126
PHUPOJIe, MEIUIINHE, TEXHUKE

87 f(f[; - guiﬂoggfg W 23.04 bubmorexa LIOK

P DA ' https://m.edsoo.ru/ff0c1c58
MAacCOBOT'O YHCET

88 DHeprusi CBSI3u aTOMHBIX SIIEP. 26.04 bubmmoreka [JOK
CBsI3b MacChl U SHEPTUH ' https://m.edsoo.ru/ff0cld7a

89 PCH_IGHI/ICH 3a7a4 no teme "SnepHbie 2704
peakuuu
Peakiuu cuHTEe3a U AENCHUS SAEP.

bubnuoreka [{OK

0 Hc..T ounmKH duepri CoHua n 30.04 https://m.edsoo.ru/ff0c1e88
3BE3 T
Ypok-koHpepenus "Anepuas

91 JHepreruka. Jlencrus } 04.05
paZMOaKTUBHBIX U3NTyUYEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
" bubnuoreka [IOK

92 DIEKTPOMAarHUTHOE TIOJIE. 07.05 hitps://m.edsoo.ru/ff0c223e
DNEeKTPOMarHUTHBIE BOJHBI.

KBanToBsie siBeHus"
KonTponbHas pabora no teme

93 DIEeKTPOMarHuTHOE MOJIe. 11.05
DNEeKTPOMArHUTHBIE BOJTHBI.

KBanrtoBbie siBeHus"

54 HaGoparopmue paborst o kype 1405 | DubmorexaLIOK
8 PATOPHAIC P | ypey ' https://m.edsoo.ru/ff0c245a

B3aumoneiictBue Ten
[ToBTOpeHue, 0600IICHNE.

95 Pewienue pacyeTHbIX U 17.05 bubmuorexa [IOK
Ka4eCTBEHHBIX 3a/1a4 [10 TEME ' https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch"”

9% [ToBTOpenue, 06001IEeHNE. 18.05 bu6nunorexa LIOK

Pemenne pacueTHsIxX U

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Ka4eCTBEHHEIX 3a7a4 10 TEME
"KIIJI TerioBeIX aBurarenci"

[ToBTOpEHME, 000OIICHHE.

97 Pewenne pacyeTHbIX U 1 21.05 Bu6muoteka [JOK
KAYECTBEHHBIX 337144 10 TEME ' https://m.edsoo.ru/ff0c2b30
"KIIJI anexkrpoycTaHOBOK"
[ToBTOpenue, o6oOIICHNE.
98 ?'Ia6opaTopHHe pa60”TLI 0 Kypcy 1 1 24.05 ﬁﬁi@?ﬁ&?ﬁ/ﬁOczcsz
CBeToBbIC SBICHUS
0 | cronomm oo T 1 25.05 bubnrorexa LIOK
" ' https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
100 crecrmimorone Koesamn 1 Bu6morexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 crecrammnonone Cosromme | 1 Busmitorera LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora
102 ¢ Tekctamu 1o Teme "KBanToBas u 1
sanepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

ITPOBEPSEMBIE IPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpoBepPsieMOro
pe3yJbTarTa

11
1.2

9 KVIACC

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUS

pasiinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapPaKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I‘ICCKO€ SBJICHUC

1.3

14

pacrio3HaBaTh NPOSIBICHUE HW3YUYCHHBIX (U3UUECKUX SIBICHUN B
OKpY’KarollleM MHpe, B TOM uucie Gu3nYecKue SBICHUsI B IPUPO/IE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHK) (PU3UUECKUX SBICHUI

OIMKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (DU3MUYCCKUE SIBICHHS,
UCTIONB3YsT (DU3MYECKUE BEJIMYHMHBI, IPH ONHCAHHH [PABHILHO
TpPaKTOBaTh  (U3WYECKUH  CMBICA  HCIOJB3YEMBIX  BEJIMYHH,
0003HAUeHWsT W CAWHHII (PU3MYECKUX BEIMYHMH, HAXOIUTh
(bopMyJIbl, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIUYHHY C
JAPYTMMHU BEJTMYMHAMHE, CTPOUTH IPa(UKH M3yUEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYUH

1.5

1.6

1.7

1.8

1.9

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3ySl M3YYEHHbIC 3aKOHbI, IIPU HITOM JaBaTb CIIOBECHYIO
GbopMyJIHpPOBKY 3aKOHa H 3alUCBhIBATh €ro MaTeMaTHYECKOE
BBIPAKEHUE

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
2 — 3 JOTMYECKHX IIaroB ¢ MOMOIILI0 2 — 3 U3yYeHHBIX CBOHCTBA
(bu3nUecKUX sIBICHUN, GU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

pemate pacuéTHble 3aAadu (omuparoniyecss Ha cucreMy u3 2 — 3
ypaBHEHUI), WCIOIB3Yysl 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIIUE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIONINE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSl PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UUECKON BEITMUUHBI

pacCrio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCHINTL MPU NOMOIIA
(bHSH‘IeCKI/IX MECTOIO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATL IIPABUIIBHOCTH TIOpSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH
PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 OIIBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(GU3NYECKUX CBOUCTB TeIl: CAMOCTOATENBHO COOMpaTh YCTAHOBKY U3
M30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH XOJ| OIbITA U €r0
pe3yabTaThl, HGOPMYITUPOBATH BBIBOBI

1.10

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEpPEHU,
OIIpeeTsisl CpeJHee 3HAUeHHE H3MepseMoil BennuuHbl ((HoxycHOoe
paccTosiHHe coOuparolieil JIMH3bI), 000CHOBBIBAThH BHIOOp criocoba
U3MEpeHUs (M3MEPUTEIHHOTO MpUOopa)




1.11

MIPOBOJIUTH UCCIIENIOBAaHUE 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHH: TUNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTY4YEHHOH 3aBUCHMOCTH (DPM3NYECKUX BETMYUH B BHJE TaOIHIN
rpaduKOB, JeNaTh BHIBOJIBI IO PE3YIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBATh ~ WM3MEpEHHus,  cobupaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY U BBIMOJHATh HW3MEPEHHUs], CHEAys MPEeUI0KEHHON
WHCTPYKILIUY, BBIYUCIATH 3HAYEHUE BEJIMYMHBI M aHAIU3UPOBATH
MOJyYEHHBbIE pe3yJibTaTbl C Y4E€TOM 3aJaHHOM MOTrPELIHOCTH
HU3MEpPEHUI

coONIOaTh MpaBWiia TEXHUKU OE30IaCHOCTH MpU paboTe ¢
1abopaTopHbIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3NYECKUX MOJETICH:
MaTepualibHasi TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTO sApa

XapaKTepu30BaTh MNPUHLUIBI JIEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM HA UX OINHUCAHUS, UCIOJIb3Ys
3HaHUS O CBOMCTBaX (IM3MYECKHX SIBICHUA W HEOOXOAMMEIE
¢du3nyeckre 3aKOHOMEPHOCTH

WCIIONIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HM3yUYEHHBIX
TEXHUYECKUX  YCTPOMCTB, U3MEPUTENbHBIX  HpUOOpPOB U
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUH y4eOHO-IPAKTUYECKUX
3aaa4, OITUYCCKUEC CXEMBI IJIA ITOCTPOCHUA 1/1306pa>KeH1/1171 B IINTOCKOM
3epKaie ¥ coouparoneil TuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMALMIO O TpHUMEpax)
IMPAKTUYICCKOT' O HUCIIOJIB30BaHU (1)H31/I‘~IGCKI/IX 3HAaHUU B
MOBCETHEBHON JKM3HHM Juis oOecredeHuss Oe30MacHOCTH MpHU
oOpamieHun ¢ TmpubopaMd H TEXHUUYECKHUMHU YCTPOWCTBAMH,
COXPaHEHHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO
MOBEICHUS B OKPY’KAIOLIEH cpeie

1.18

OCYIIECTBIIATh MOUCK HMH(OpManuu (U3NYECKOTO COJEpKaHUSA B
cetu VIHTepHET, CaMOCTOATENBbHO (HOPMYIIUPYsI MOUCKOBBIN 3ampoc,
HaXxOUTh IyTH OINpEAENeHUs JIOCTOBEPHOCTH  IOTYYEHHOMN
uHpOpMallM Ha OCHOBE MUMEIOIMXCSA 3HAHWM M JIOMOJHUTEIBHBIX
HMCTOYHUKOB

1.19

1.20

UCIOJb30BAaTh MPHU BBHIMNOJIHEHUH YYEeOHBIX 33JaHUN Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJAEp KaHUS, CIPaBOYHbBIE
MaTepuainbl, pecypchl ceTth MHTepHeT; BinaaeTrs NpuéMamu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN
3HAKOBOMW CHUCTEMBI B IPYTYIO

co3/1aBaThb COOCTBEHHbIE NMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBe WH(pOpPMallMU U3 HECKOJBKUX HCTOYHUKOB (U3UUYECKOTO
coJiepKaHus, MyOJIMYHO MPEACTABIATh Pe3yIbTaThl MPOSKTHON Min
HCCIIEIOBATENILCKOM  IE€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
HCIIONBb30BAaTh W3YYCHHBIM IOHATUMHBIM ammapar H3y4aeMoro
pa3nena GU3MKUA U CONPOBOXKIATh BBICTYIJICHHE INpE3CHTALUEH C
y4€TOM 0COOECHHOCTEH ay TMTOPHU CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUH YYEOHBIX IMPOCKTOB U UCCIIEAOBAHUHN (PU3UUECKUX
IIPOLIECCOB paclpesiesIATh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJIEHHBIMM 3aJjayaMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA




JNEUCTBUA UM  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENHOCTh TPYIIIbI, BbICTpPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJICUCTBUE, MPOSBISAS  TOTOBHOCTh
paspeniaTh KOH(IUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon Kon
pasjiena SIeMeHTa [IpoBepsieMbie 21€MEHTHI COACPHKAHUS
MEXAHUWYECKUE SABJIEHUA

81 Mexannueckoe JaBWXKEHHE. MarepualibHas TOYKA.
Cucrema orcuéra

8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEHOE JBHYKEHUE
#H#Parf#HepaBnomepHoe IPSIMOJIMHENHOE

8.4 nBrkeHne. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Telia Mpu
HEPABHOMEPHOM JBUKCHHUH

85 VYckopenne.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE
JIBUKCHHE

8.6 #HHPar###CBoooanoe magenue. OusITel [ anuies
###Par##PaBHoMepHOE ABM)KEHHUE MO OKPYKHOCTH.

8.7 [Tepuon u dactota oOpamenus. JlnnelHas u yriosas
ckopocTH. LleHTpocTpeMHuTeTbHOE YCKOPEHUE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 HHHPar### [puHIIUT CyTIEPIIO3UITNHU CHIT

8.12 Cwuna ynpyroctu. 3akoH ['yka

813 ###Par#H#Cuna TpeHus: cuila TPEHUs CKOJIbXKEHUS,

3 CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS

814 #HH#Par###Cuia  TsHKECTH M 3aKOH  BCEMHUPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS

8.15 HBuxenne mmaHeT Bokpyr Comnma.  Ilepmas
KOCMHYecKasi CKopocTb. HeBecoMOCTh 1 meperpy3ku

8.16 Pa}.aHOBecne MarepuaibHOM  TOYKH. AOCOIIOTHO
TBEPJI0€ TEIO

817 H###Par###PaBHoBecHe TBEPIOTO TeJa ¢ 3aKPEIIEHHOM
OCBhI0 BpanieHuss. MomeHT cuisl. L{eHTp Tskectn

8.18 Nmnynbce Tena. M3meHnenne nmnynbea. IMmyibe CHitbl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 HiHPar###PeakTHBHOE IBIKEHHIE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.92 PabGora cunm Tskectw, ympyroctd, TpeHus. CBs3b
SHEPTUH U PabOTHI

8.93 [ToreHnmanpHas SHEPTUsS TeNa, TOTHATOTO HAJ
MOBEPXHOCTHIO 3eMJIU

8.24 [ToTeHnManbHAast SHEPTUs CXKATON NPY>KUHBI

8.5 ###Par###KI/IfICTI/IIIeCKaH sHepruss. Teopema o
KMHETUYECKOU SHEPTUHI

8.26 HAHPar#H#3akoH coxpaHeHUs] MEXaHUYEeCKOW SHEPTUU

8.27 [TpakTudeckue paboThI:




OrnpesiesieHne CpeTHEe CKOPOCTH CKOJILKEHUsS OpycKa
WU JIBJKCHUSI IIApUKa MO HAKJIOHHOM TMJIOCKOCTH.
Omnpenenenne yCKOpeHus Tea Mpu paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HadaIbHOU
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAU MNPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HaYaJbHOW CKOPOCTU ITYyTH OTHOCSITCS
KaK psiJi HEUYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

I/ICCJIGIIOBEIHI/IG 3aBUCUMOCTHN CHUJIbI TPCHUA
CKOJIbKEHUST OT CHJIBI HOPMAJbHOTO JIaBJICHUS.
Onpenenenre KOAIPPUIUEHTA TPEHUS CKOJIBKEHUSI.
Onpenenenne KECTKOCTH MpYyKUHBL. OrnpenencHue
paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JIBHXKEHUU
TeJa Mo FrOPU30HTANIBHOM MoBepXHOCTH. Onpesenenne
paboOThl CHJIBI YHPYTOCTH IpH MOABEME TIpy3a C
UCIIOJIb30BAaHUEM  HEMOJBUKHOTO W  MOJBHYKHOTO
0JIOKOB

duzndeckue ABJICHUS B npupoac: NprUJIMBLI U OTJIIUBEI,

8.28 JIBWKeHHe 1iaHeT COJTHEYHOM CHUCTEMBl, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTAHU3MOB
8.29 TexHuueckue yCTpPOWMCTBA: CHOUAOMETpP, JATYUKHU

MMOJIOKCHUSA, pACCTOAHHNA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe IBUKCHHE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KOJeOaHWH: Tepuoj], 4acroTa,
aMILTUTY A
MaremMatnueckuii M TOPYKUHHBIA  MasiTHUKH.
9.2 [IpeBpamienre  sHeprud  OpuU  KoJebaTeIbHOM
JIBIOKCHUHT
93 3aryxaromue kojnebaHus. BeiHyk/1eHHbIE KoneOaHus.
Pe3zonanc
Mexanunueckue BosiHbl. CBOICTBa MeXaHHMUYECKUX
BoJH. [IpomonbHble W momepedyHbie BOJHBL. J[nnHa
9.4 BOJIHBI WU CKOpPOCTb €€  paclnpoCTpaHEHHs.
MexaHHUYECKUE BOJHBI B TBEPIOM TeJle, CEHCMUYECKHE
BOJIHBI
9.5 3ByK. I'poMKOCTb U BbIcOTa 3ByKa. OTpaXkeHHE 3ByKa
9.6 WHdpa3Byk u yabTpa3zByK
[TpakTiueckue paboThI:
OnpeneneHve 4YacToTbl W IepuojAa  KojeOaHHi
MaTeMaTHYECKOTO MasiTHUKA.
OnpeneneHre YacToThl W Iepuojaa  KojeOaHHi
97 HPY>KMUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHOJa KoJeOaHHi
MOJBEIIEHHOTO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepHOJa KoJeOaHHi
IIPY’KUHHOTO MasTHUKA OT Macchl rpysa. IIposepka
HE3aBUCHMOCTH  Tepuoja  KoyiebaHui  Tpy3a,




MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTU
npyXuHbl.  M3MepeHne yCKOpeHUs  CBOOOTHOTO
naJeHUs
dusznyeckue SBICHUS B IPUPOJIE: BOCIIPUSTHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPICEHHE, CEHCMUUYECKHE BOJIHBI,
IyHAMH, X0

99 TexHuyeckue YCTPOWCTBA: HXOJOT, HCIOJIb30BaHHE

' YJIBTPa3ByKa B OBITY M TEXHHUKE
OJIEKTPOMATHUTHOE ITOJIE YU SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DIEKTPOMArHUTHOE MOJIe. DICKTPOMArHUTHEIC BOJTHEI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [[Ixana 37eKTPOMarHUTHBIX BOJIH

10.3 3J1€KTpOMaI‘HI/I;fHa5I npupojsia ceera. CKOpOCTh CBETa.
BonHoBEIE cBOICTBA CBETa

10 [TpakTuueckue paboOThI:

10.4 N3ydyeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUIIBHOTO TesedoHa
duzuyeckue SBICHHUS B MNPHUPOJE: OUOIOTUYECKOE

10.5 NEHCTBUE  BHJIMMOTO,  YJIbTPaUOIETOBOTO U
PEHTTEHOBCKOTO M3TY4YCHHIA

106 TexHuueckue yCTpOIiCcTBa: _ HCHONIB30BaHHE
AJIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U

CBETOBGIE SBJIEHUA

111 JIyueBas monens cBera. MicTouHuku cBeta

11.2 ITpsimonuHEITHOE pacIpocTpaHEHHUE CBETA

113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
OTpPaKCHHSI CBETA

114 [Tpemomiienne cBeTa. 3aKOH TMPEIIOMIICHUS CBETa.
[TonHOE BHYTpPEHHEE OTPAKEHHE CBETA

115 JIunza. Xop nydeil B 1MH3€

116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONa U
TeJecKona

117 ['maz kak onTudeckas cucrema. biuM3opykocTs u
JTATBHO30PKOCTh

118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HproTOHA.

11 CrnosxeHue CIeKTPaIbHBIX IIBETOB. JlMcmepcus cBeTa

[TpakTudeckue paboThI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpaXKeHHsI CBETOBOTO JTyya OT yrJjia MajeHusl.
###Par#Ht#113yuenne xXapakTepUCTHK H300pa’keHus
npeaMeTa B INIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria

119 MPEIOMIICHUSI CBETOBOTO JIiy4a OT yrIjla TMaJeHus Ha
TPaHHULIE «BO3/IYyX — CTEKIION.
#i#Par###lonyyenne M300paKeHUH C  TMOMOIIBIO
coOMparoIe TUH3HI.
#HH#Par###Omnpenenenue (OKYCHOTO PpAcCTOSIHUA H
ONTHYECKOM CHJIBI COOMpAIONIEH JTHH3HI.
HHHPar###ONbITEL IO pa3NioKeHUIO OeJoro cBeTa B
CHEKTD.




H#HHAPar###OnbITHl 0 BOCIPHUATHIO I[BETA MPEIMETOB
py UX HAOJIIOIEHUH Yepe3 IIBETOBbIE (DPMIIbTPHI

dusnyeckue sBIEHUA B ipupojie: 3atMeHus CoaHua u

11.10 JlyHBI, IBETa TEJ, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

11.11 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
¢doroanmnapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBBGIE SABJIEHUA

121 OmnbiTel Pesepdopna u minanerapHas Mojenb aroma.
Mogenp aroma bopa

122 Hcnyckanue u norjouieHue csera aroMoM. KBaHTBI.
JInHelyaTele CIIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus

124 Crpoenue aromHoro sapa. HykinonHas wmojenb
aToMHoro siapa. M3oTorsl

125 PangunoaxTtuBHble npeBpaiuenus. [lepuoa nomypacnazna
ATOMHBIX sJIEp

126 SnepHbie peakuu. 3aKOHBI COXpaHEHUSI 3aps10BOTO U
MaccOBOTO YHCe

127 OHeprust cBA3M aroMHbIX danep. CBs3p Macchl U
SHEepPruu

19 128 Peakiun cuHTe3a u peneHus saep. MctouyHuku

sHeprun CoJiHIIA U 3BE3]T

129 Snepnas _ OHEpreTHKa. [elictBue paanoOaKTHBHBIX
W3JTy4YEHUN Ha )KUBbIE OPraHU3MbI
[TpakTyeckue paboOTHI:
HabmtoieHne ChjomHeIX M JIMHEWYaThIX CIEKTPOB

1210 U3ITyYEHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE SHEPTUU YaCTUIIbI
10 TOPMO3HOMY Iy TH (110 poTorpadusm).
W3mepenue paaroakTUBHOTO (oHa
@usznueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paZvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

12.11 PaAMOAKTUBHOE W3JIyYEHUE NPHUPOJHBIX MHUHEPAJOB,
JENCTBUE DPATMOAKTUBHBIX H3IyYEHUH Ha OpraHU3M
yeJioBeKa

12.12 TexHuueckune YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUyaJIbHBIN JO3UMETp, Kamepa Buiibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHON NPOT'PAMMbBI OCHOBHOT'O

OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30oBaTe/iLHOI
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Tonumanme pomu (GU3MKM B HAyYHOH KAapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUN O 3aKOHOMEPHOM
CBSI3H U TIO3HABAEMOCTH SIBJICHUH MIPUPOJIBL, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHHKH W TEXHOJOTHH, 00 HBOIIOIHHU
(bu3NYeCKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE POCCHICKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO
MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHUA O BUJAX Marepuu (BEUIECTBO M IMOJIE), O JIBUKCHHH Kak
croco0e CyIIeCTBOBAaHHS MaTepuH, 00 aTOMHO-MOJEKYJISPHOM
TEOPUU CTPOCHUS BEIIECTBA, O (PU3UYECKOM CYUIHOCTH SBIICHUI
IpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX); yMEHHE pa3inyaTh SBJICHHUS IO ONHCAHUIO UX
XapaKTEepHBIX CBOICTB W HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX
naHHoe (pu3MvecKoe sSBIIEHWE; YMEHHE pPaclio3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (PU3UYECKUX SBICHUH B OKPYXKAIOIIEM MHUPE, BBIICISS
WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JIJIS pelIeHHs y4eOHBIX 3a7ad;
YMEHUE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBICHUS W
MIPOLIECCHI, UCTIONB3YS HyHIaMEHTAIbHbBIE U SMIUPUUYECKUE 3aKOHBI

YMeHHue OIMCHIBATh HN3YUCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘IGCKI/IC
SABJICHUS, NCIIOJIB3YS (1)I/ISI/I‘ICCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METO/J0B HAy4YHOIO TIO3HaHHUSI C Y4ETOM
co0JIr0IeHHsI ITpaBUII 0€30MaCHOTO TPyAa: HAOI0AeHNEe PU3NUECKUX
SIBJICHU:

YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 000pyNOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XOJ]
OTIBITA U 3aIHUCHIBATH €0 PEe3yJIbTaThl, (HOPMYIHUPOBATH BHIBOBI;
MPOBEJIEHUE TPSIMBIX M KOCBEHHBIX M3MEpEeHUN (PU3MUecKux
BEJIMYMH: YMEHHME IUIAHUPOBATh HW3MEPEHMS, CaMOCTOSITEIILHO
co0upaTrh JKCHEPUMEHTAJIbHYI0 YCTAHOBKY [0 HHCTPYKLHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJINW3UPOBATH IOTYYECHHBIE
pe3yapTaThl € Y4YETOM 33JaHHOM MOTPEIIHOCTH PE3yJIbTaTOB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX HSKCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM;
CaMOCTOSITENIBHO COOMpaTh HSKCIEPUMEHTAJbHYIO YCTaHOBKY U
MPOBOAUTH  HCCJENOBAaHUE IO  HMHCTPYKIUH, IPEACTABIATh
MOJTyYCHHbIE 3aBUCUMOCTH (DM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpaduMKOB, y4YUTBIBaTh IOTPEIIHOCTH, [J€JaTh BBIBOABI IO
pe3ysbTaTaM UCCIEA0BAHUS

[lonnMaHue  XapakTepHBIX CBOHCTB  (DU3MYECKHX  MOjeiel
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJAEIb aTOMa,




HYKJIOHHas MOZACJIbL aTOMHOI'O ﬁnpa) U YMCHHUC NPHUMCHATH UX IJIA
00BsACHEHHS (U3HUECKUX MPOIIECCOB

YMmeHnue oOBACHATh (PU3HUYECKHE MTPOLECCH U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICCTBEHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpOW Ha W3YYCHHBIE CBOICTBa
¢bu3nyeckux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIU

YMmenue pemath pacuéTHbie 3aqaun (Ha 0aze 2 — 3 ypaBHEHHIA),
UCHOJb3ysd 3aKOHbl M (opMyiibl, cBsA3bIBaOUIME (usnueckue
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHUC 3alda4H,
BBISIBJIATh HEJIOCTAIOIIME JAaHHBIE, BBIOMpATh 3aKOHBI U (POPMYIIbI,
HE00XOAUMBIE JUIs €€ PELICHHS, UCIIOB30BaTh CIIPAaBOYHbIE JJAaHHBIE,
IIPOBOJIUTh PAcy€Thl U OLIEHUBATh PEATMCTUYHOCTH IOJIYUYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI;, YMEHHE OTPEACIISTh Pa3MEPHOCTD
(bu3n4ecKoil BEITMUNHBI, TOJYYEHHON NPU PEIICHUH 33/1a4H

YMeHue XapakTepu3oBaTh MPUHLUIBI JCUCTBUS TEXHHUUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX NMPUOOPOB, U MPOMBILIIICHHBIX
TEXHOJIOIMYECKUX MPOLIECCOB 10 X OMMCAHUIO, UCIIOJIb3YS 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUH M HeoOXoAuMble (U3NYECKUE
3aKOHOMEPHOCTH

10

YMeHue wucnonb3oBaTh 3HAHHA O (U3MYECKUX SBICHUSX B
MOBCETHEBHOM KM3HM Ui obOecrieyeHus O€30MacHOCTH  IpH
oOpamieHUH ¢ OBITOBBIMH  NPUOOpaMU W TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHUS 310pOBbS U COOJIOJCHUS HOPM
HKOJIOTUYECKOTO TOBENEHHUSI B OKpY)KaoUIeH cpeze; MOHWMaHHE
HEOO0XOAMMOCTU NPUMEHEHUS JOCTH)KEHUHM (DU3MKU M TEXHOJOTHM
JUTSL PalliOHAIBHOTO MTPHPOIOTIOIE30BAHHS

11

OneIT mowucka, MpeoOpa3oBaHUS W TNPEACTABICHUS HHGPOpMaLUU
(U3NYECKOTO CO/EpKaHUS C HCIOJIb30BaHUEM HH(POPMALHOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
MOJyYeHHON HMHQPOpPMAallMM HAa OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUi HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MUECKOTo Cco/iepKaHMsl, CIIPAaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  MPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE MH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D ITO

POU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHuEe. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTD JIBUIKEHHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMkeHue. Cpenusia ckopocTts. Dopmyia s
1.2 BBIUUCIICHUS CpeiHel ckopocTu: V = S/t
PaBHOMEpHOE NpsAMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€la OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 X(O)=xo+01
I'padvku 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLIUU
IepeMEeNIeHUs, IyTH, KOOPAMHATHI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJMHATHI Te€la OT BPEMEHH B CIIyyae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO 1B KECHMUS:
2
Sy =vy, s+ ay= ;
2
@opMynbl ISl MPOEKLUUU TMEPEMENICHUs], IPOEKIMU CKOPOCTH U MPOEKLHH
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(a‘)=v‘}x-r+ax-3~
U.\'U) =Up, T4, £,
a,(f) =canst,
szz - le: =la.s,
I'paduku 3aBUCMMOCTH OT BpPEMEHHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUH
CKOPOCTH, NPOEKIMH IEepEMENICHUs, KOOPAUHAThl IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBUKECHUH
CBobonnoe nanenue. @opMyJibl, ONMMCHIBAIONIUME CBOOOIHOE MAJJCHUE Tea 10
BEPTUKAIM (JIBW)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
1.5 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM JJIsl HPOEKIUH YCKOPEHUS,
MPOEKIMU CKOPOCTH M KOOpPAMHATHI MpU CBOOOJHOM TMAaJ€HUU Teja I10
BEpTUKAIIU
CKOpOCThP PaBHOMEPHOIO JBWXXEHHUS Tela MO OKpyxkHocTH. Hampasienue
CKOPOCTH.
@opMyna s BBIYUCIEHHUS CKOPOCTH 4Ye€pe3 pajuyC OKPYKHOCTH U IMEPUOJ
oOparieHus:
L= 2nR
T
1.6

[enTpocTpemMurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTENBHOTO
yckopenus. opmyria 11t BBIYMCIEHUS YCKOPEHUS:

®dopmyiia, cBsI3bIBaIOIIasl MEPUOJ U YACTOTY OOpaLICHHUS:




1.7

1.8
1.9

vl
T

Macca. ITnotHocTh BemecTBa. PopMyIia Uisl BBIYHCICHHS IUIOTHOCTH:
_om
V

Cuna — BektopHas gusnueckas BenuunHa. CliokeHue cuil
SBnenue unepuuu. Ilepsslii 3axkoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHUS TEJIa U BCKTOPa CUJIbI, HeﬁCTBYIOHICﬁ
Ha TCJI0

1.11

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

1.12

1.13

1.14

1.15

TpeHHe IMIOKOA 1 TPCHHUEC CKOJILXKXCHUS. d)opMyna AJI BBIYMCIICHUA MOYJIA CUJIbL
TPCHUA CKOJIbKCHUA:

Frpzp-;"-.r

Hedopmarus tena. Ympyrue u Heynpyrue aedopMaidu. 3aKoH yHpyrou
nedopmarnu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My - 114
F=G.—-1 _2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.
®opmyna A BBIYMCIEHUS CHIIBI TSKeCTH BOJM3M moBepxHocTu 3emuu: F =
mg.

JBmwxenue mnanet BOKpyr Comnia. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Wmnysbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.

=mi

Nmnynsc cucremsl tei. M3menenue umnyibcea. MMmyiibe cuisl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJIA 3aMKHYTOI7I CHUCTCEMBI TCII:
p=myU +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckasi pabora. @opmyna sl BEBIYUCICHUS PaOOThI CHIIBL:




A=Fsooscx

Mexanuueckas MOIIHOCTE:

N=4
f

1.18

1.19

Kuneruueckas u NMOTCHIHAJIbHAA SHCPIuUs. dDOpMyﬂa JJIs1 BBIYUCIICHUA
KHHETHYCCKOM OHCPIHUu:

HE.J'E
Be=mm
Teopema o kuHeTHUECKOU YHEPTUU. DOopMyJia Jisk BEIYUCICHHS
MOTEHIIMATBLHON SHEPTUH TeJIa, TIOIHSITOrO
HaJ 3eMIEH:

E,=mgh

MexaHnuecKkasi SHeprusi:
E=E;.+E P
3aKOH COXpaHEHMsI MEXaHHUUECKOM 3Hepruu. Popmyia s 3aKoHa

COXpaHEeHHs MEXaHMUECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CUIIBI TPEHHUSL.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXaHUKH.
Ppruar. Moment cuiet: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M +..=0
[ToaBuxubIN 1 HeTOABWXKHBIN O0510KU. KITJI mpocThIx MEXaHU3MOB,
n= Anonesaan
"iﬂTIIEHH

1.21

JlaBneHue TBEPAOIO Tena.
dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
F
P= 5l
JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mppocratnyeckoe naBiieHUE BHYTPHU KUJIKOCTH.
dopmyiia 171 BBIYKMCICHUS JAaBJICHUS] BHYTPH KUJKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBindeckuii mpecc

1.23

3akoH Apxumena. Dopmyna sl ONPEACIICHUS BBITAJKUBAIOUIECH CHUJIBI,
JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WIH ra3:

Fam =pgV

VcaoBue nnaBanus tena. [1naBanue CYZ0B M BO3AYXOILJIABAHUEC




1.24

Mexannueckue kojeOaHHs. AMIUIMTYyJa, TEPUOJ M YacToTa KoJIeOaHUH.
dopMyra, CBSI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUH:

1.25
1.26

1.27

MareMatnueckuii M INpyKMHHBIA MasTHUKW. [IpeBpaineHue sHepruu Ipu
KoJs1e0aTeIbHOM JIBUKEHUU

3aryxatomue kojiebanus. BeinykneHHble kKonebanus. Pezonanc

Mexanunueckue BOJHBL. [IpogonbHbIE U TTONIEpEeYHbIE BOJHBI. JJIMHA BOJHBI U
CKOpPOCTb pacrpOCTPaHECHUS BOJHBI:

L=uv-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpaskeHUE 3BYKOBOIl BOJIHBI HAa IPAHULIE
IByX cpell. MH(dpa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTH BELIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
NPY>KUHBL, KOA(POHUIMEHTa TPEHHUS CKOJIBXKECHUS; PaOOThI CHUIIBI TPEHUS, CUIIBI
YOPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpycKa M0 HaKJIOHHOM IIOCKOCTH;
yCKOpeHUusi Opycka TMpH ABWUKEHUU IO HAKJIOHHOM IJIOCKOCTH; YacTOTHI
nepuoja KoiebaHWii MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M IMepuoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIBI, ICHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C MOMOIIBI0 HEMOIBUIKHOTO
610Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME IPy3a C OMOIIBIO TOBHYKHOTO
O1oKa.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyXEHHOU
YacTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAcCChI TC€Jia; CUJIbI TPCHUA CKOJIBXCHUA OT CUJIbI HOPMAJIBLHOI'O AABJICHUA U
OT pOJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOILIEH B IPY)KUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHHUs OpycKa OT yrila HaKJIOHA HAMpaBIISIONICH;
nepuo/ia (4acToThl) KOJIeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIEpUOJa
KoJe0aHuN MPYXUHHOTO MasgTHHUKA OT MAaccChl rpy3a M >KECTKOCTH IPYKHUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOIO MasiTHUKAa OT
Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHsI ppluara

1.30

1.31

Quszuueckue A6neHUs 6 npupooe: TPUMEPHl JBIXKEHUS C PA3INYHBIMU
CKOPOCTSIMH B KUBOW U HEXKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOIE
U TEXHUKE, NPUIUBbI U OTIWBBI, ABWXKEHUE IIaHeT CONHEYHON CHCTEMBI,
PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, PbIYar B TEJIE YEJI0BEKA, BIUSHUE
aTMoc(epHOro NaBieHHUs Ha >KUBOW OpraHHU3M, IUIaBaHHUE PbIO, BOCTIPUSTHE
3BYKOB KHUBOTHBIMH, 3€MJIETPACEHUE, CEHCMUUYECKHUE BOJIHBI, [IyHAMM, IXO

Texnuueckue ycmpoucmea: CUUAOMETD, NATYUKU TOJOKEHUS, PACCTOSHUA U
YCKOPEHHUs, TUHAMOMETp, TOAIINIHUKYA, paKeThl, pblyar, MOJBWKHBIA H
HETOJBIKHBIA OJOKH, HAKJIOHHAsI TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
cooOmIarIuecs CoCybl, YCTPOICTBO BOJOMPOBOAA, I'MIPABINYECKUIN Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHWA

2.1

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOPUM  CTPOEHUs
BellecTBa. Mozenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUN BELIECTBA.
Kpucrannmuueckue u amopdHbIe TeIa

2.2

I[BI/I)KCHI/IC qaCcTHUILl BELICCTBaA. CBs3b CKOpOCTH ABHXKXCHUA YaCTUL[ C
Temrneparypoi. bpoyHoBckoe nBkenue, muddys3us

2.3

CMmauuBaHue U KallUJUIAPHBIC SAIBJICHUSA




2.4

TenyioBoe paciimpeHue u cxxatue

2.5 TemnoBoe paBHOBECHE

26 BHYTpeHHSIjI sHeprusi. Pabora u Teruiomepenaya Kak CIOCOOBI M3MEHEHWS
BHYTPEHHEH SHEPruu

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpesanne u oxnaxaenue ten. KonuuecTBo TemIoTsl. Y enbHas
TEIUIOEMKOCTbD:

28 O=an(t,—1)
3aKOH COXpaHEHHMs PHEPrUM B TEIUIOBBIX IPOIECCAX. YpPaBHEHUE TEIJIOBOIO
Oananca:

2.9 Q1+Q2 + =0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTPEHHEW SHEPrud B Ipolecce
WCapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YenbHas TEIoTa

2.10 napoo6OpasoBanus: L = Q/m

2.11 BiaxxHocTh BO3myXxa
[InaBnenne wu xpucraumsauusa. J3MeHeHHe BHYTPEHHEH OJHEPIUM IIpU
IJIABJICHUU U KPUCTAUIU3alUU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:

2.12 Y

m

BHyTpeHHsAs1 SHeprus cropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

2.13 torumBa: ( = Q/m

2.14 [Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TeIIOEMKOCTH METAJUIMUYECKOT0 IIMIMH/IPA; KOJIUYeCTBa
TEIUIOThI, IMOJIy4YEHHOTO BOJIOM KOMHATHOM TemmepaTypbl (DUKCHPOBAHHON
Macchl, B KOTOPYIO OIyHIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,

2.15 OTJIaHHOT'O HATrPEThIM IWJIMHAPOM, TOCJIC OMYCKaHMs €r0 B BOAY KOMHATHOU
TeMIIepaTypbl; OTHOCUTEIbHOM BJIQXKHOCTH BO3/yXa; YIEIbHOW TEIJIOTHI
MJIaBiaeHUs Jbpaa. lcciemoBaHwe W3MEHEHHS TeMIEpaTryphl BOJBI  TIPH
Pa3IUYHBIX YCIOBUSX; SBJICHHS TEINIOOOMEHA MPU CMEIIUBAHUU XOJOJHOU U
ropstueit BOJbI; poIiecca HCTapeHust
Qu3zuyeckue a61eHus 8 npupooe: TOBEPXHOCTHOE HATSHDKEHHE M KalWJUISIPHbIE

2.16 SIBJICHUSI B IPUPOJE, KPUCTAILIBI B MpUpoe, uzinyuenue ColHila, 3amep3aHue
BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera
Texnuueckue  ycmpoucmea: — KalWUIAPbl,  MNPUMEPbl  HMCIOJIb30BAHUS

217 KPUCTAIUJIOB, )KMKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOUHA, JBUTATEH
BHYTPEHHEI0 CrOpaHus

3 OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1 Onektpusalys Ten. J[Ba Bua dIeKTPUIECKUX 3apsiioB

3.2 B3anmoneiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3 3aK0oH cOXpaHEHHs ANEKTPUIECKOTO 3apsiaa




3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnouns. [IpuHiun
CYNEPIIO3ULMH NIEKTPUUECKHUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleMcTBHE 3JIEKTPUUYECKOTO TMOJs Ha
3eKTpUUecKue 3apsibl. [[pOBOAHUKY U JTUAIEKTPUKHU

3.6

[TocTostHHBIN AneKTpUUecKui TOK. JlecTBUs aneKkTpruieckoro Toka. Cusa Toka.
Hanpsoxenue.

I =qg/t,U=A/q

3.7

3.8

3.9

3.10

3.11

DIEeKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
R =pl/S

3akon Oma aus yyactka snekrpuueckoi mernu: | = U/R

ITocnenoBaTenbHOE COSTUHEHUE IMIPOBOAHHUKOB:

1,=1,. U=U,+U,. R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'0 COIMMPOTHUBJICHUA:

U=UgI=I+I;R=2.
: >

CwMelaHHbIe COSTMHEHUS TTPOBOTHUKOB
Pabota u MmomHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoyns — Jlenna:

O=I"-R-t

3.12

3.13

OneiT Dpcrena. MarHutHoe moje MNpsSMOTo MPOBOJHUKA C TOKOM. JIluHuuM
MarHMTHON MHIyKLIUU

MarnutHOEe I0J€ IIOCTOSSHHOIO Mar"ura. B3anMonencTBHe IOCTOSHHBIX
MarHuTOB

3.14

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

Omneitel @apanes. SABnenne aneKTpoMariuTHOM HHAYKuu. [IpaBumno Jlenna

3.16

IIpakmuyeckue pabomul

W3mepenue  AIEKTPUYECKOTO  COMPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B TPOBOJHUKE
(pe3ucTopsl, TaMIOUKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCIMOCTH
COTPOTHUBIICHHUS OT JIJTMHBI TPOBOIHUKA, TUIOIIA/IA €r0 MOTIEPEUYHOTO CEYCHUS 1
YAEIBHOTO COPOTUBIICHUS.

[TpoBepka mpaBuia A SAESKTPUUECKOTO HAMPSHKEHUS MPHU TTOCIICI0OBATETFHOM
COCIMHEHUM NPOBOJHUKOB; MpPaBWJIA AJsi CUJIBI DJIEKTPUUECKOrO0 TOKa MpHU
napajuieIbHOM CO€IMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Quzuyeckue s6NeHUs 8 Npupode: DIIEKTPUYECKHE SBIEHUS B aTMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T10JI€ 3eMIIH, Jpei( MOII0CoB,
POJIb MATHUTHOTO MOJISL 17151 )KM3HU Ha 3eMile, MOJSIPHOE CUSIHUE

3.18

Texnuueckue ycmpoticmea: >MEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DJCKTPUUYECKOH HHEPIUHu, DIIEKTPOOCBETHTEIbHBIE MPUOOPEI,
HarpeBaTeJIbHbIC AIEKTPOIPUOOPHI (mpumepsr), AJIEKTPUUECKUE




NpCaAOXPAaHUTCIIN, JJICKTPOMAIrHUT, OJJICKTPOABUTATCIIbL MOCTOAHHOI'O TOKa,
reaepaTop MOCTOAHHOI'O TOKa

3.19 OnekTpoMarHuTHbIC BOJHEIL. [1Ikasa 351eKTpoMarHuTHBIX BOJTH

3.20 JlydeBast Mmojienb cBeta. [IpsiMoMHEHOE pacipoCTpaHeHUE CBETa

3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cera

3.24 JIunza. Xox nydeit B muH3e. @oKycHOE paccTOssHUE JMH3bl. OnTHYeCcKas cuiia
mun3el: D = 1/F

3.25 I'a3 xak ontuueckas cucrema. Onrudeckue mpudops
Ipaxmuueckue pabomul
#HPar##HI3mMepenre ONTHYECKOW CHIIBI cOOMparomeil JIMH3bI;, (OKYCHOTO
paccTosiHUsI COOMparoIiel JIMH3bI (TI0 CBOHCTBY paBEHCTBA pa3MepOB IpeaMeTa
1 N300paKeHMsI, KOT1a IPEIMET PACIIONIOKEH B IBOMHOM (OKYyce), IOKa3aTels

3.26 MIPEIOMIICHUS CTEKJIA.
#HH#Part###lccnenoBanre CBOMCTBA M300paKEHUs, MOTYUYEHHOTO C MTOMOIIBIO
coOuparomiell JHH3bI; U3MEHEHUSI (DOKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEIOMJICHHS CBETOBOTO Jy4a OT yrjia NaJCHUS Ha
IPaHMIIC «BO3YX — CTEKIIO»

397 Qusuueckue sgnenus 6 npupoode: 3armenuss Comnna u JlyHbl, 1Bera Tel,
ONTUYECKUE sIBJICHUsI B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOIN, (HOTOAINIAPAT, ONTUYCCKHE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHU A

41 PannoaktuBHOCTH. Anba-, 6eTa-, ramMmma-u3nyuenus. Peakiun anbga-u Oera-
pacmana

42 Omnwitel Pesepdopna mo paccesnuro anba-yactuil. IlmanerapHas Mopaens
aTroma

4.3 CocraB atromHoro siipa. M30Tomns

4.4 [lepuron monypacmaia aTOMHBIX si7ep

4.5 SnepHbie peakiy. 3aKOHBI COXPAHEHHUs 3apsSI0BOTO M MACCOBOTO YUCEIN
Qusuueckue s61eHUs 6 npupode. ECTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOC W3IYUCHHE MPUPOIHBIX MHHEPAIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUI Ha OpraHU3M YeTIOBEeKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYATbHBIN TO3UMETP, KaMepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






