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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3MKe Ha YypOBHE OCHOBHOIO o00IIero o06pa3oBaHUS
COCTaBJICHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHWI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOi pabouei mporpaMMbl BOCIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeamera « Du3nkay.

[Iporpamma 10 (Qu3MKe Ha YypOBHE OCHOBHOIO o00IIero o06pa3oBaHUS
COCTaBJICHAa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHWI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MpOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoMm ¢eaepaibHON pabodelt mporpaMMbl BOCIIUTAHUS U
KOHIIENIINHU MTpenojaBaHus yueOHoro npeamera « Ousukay.

ConepxaHue mnporpaMmbl 10 (U3MKE HAIpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOH TPaMOTHOCTH OOY4YalOIUMXCSI U OPraHU3aLMI0 HU3YUYECHMS
(Gu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKe
MEXIIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIEro 00pa3oBaHuUsl.

[Tporpamma no u3uke ycraHaBiIMBaeT paclpeiesieHue yueOHOro maTepuana
1o rogaMm o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHHUS] TE€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS INPEIMETHOTO COAECP/KaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEN 00yJaroImuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU pabouell mporpaMMBbl 10 y4eOHOMY MPEeIMETY.

dusnka SBIIETCA CUCTEMOOOPA3YIOIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SABJICHUH, W3ydyaeMbIX XHUMHEH, Ouoyiorued, acrpoHoMuerd u (GUUIECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KAapTUHY  MHpA,
IpenocTaBisieT HauOoyiee sICHble OOpas3lbl NPUMEHEHUs HAyyHOTO MeETojna
HO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJIaBHBIX 3334y (pU3MUECKOro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B (hOPMHUPOBAHUM ECTECTBEHHOHAYYHOM T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

Wzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpENIOJiaraeT OBJAJACHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSACHSTH SIBJICHUS,

e OLEHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOI'0 HUCCIIEIOBAHUS;



HHTCPIPCTUPOBATL AAHHBIC M HCIOJb30BATh HAYYHBIC JI0KA3aTCJILCTBA
JJIA TIOJIYYCHHA BBIBOOBY.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
omnpeneneHbl B KOHLENLIMM IpenoaaBaHust yudeOHoro mnpeamera «®Duszuka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @exaepauuu, pearnu3yrOMIHUX
OCHOBHBIE 00111€00pa30BaTeNbHBIE TPOTPAMMBI.

[enu n3ydenust PU3nKM:

npuoOpeTeHre HMHTEpeca U CTPEMJICHUS OOYyYaroluxcsi K HaydYHOMY
W3YYEHUIO TPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MTO3HaHUs U (popMupoBaHue
MCCIIEA0BATEIBCKOTO OTHOIIEHUS K OKPYIKAIOIUM SIBICHUSAM;
dbopMHpOBaHWE HAyYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3y4yeHUs
OCHOB CTPOCHUSI MaTepUu U PyHTaAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUNA O PO (DU3UKH JUIsI PA3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTH;

pa3BUTHE  TMpEACTaBICHUHA O  BO3MOXHBIX  cepax  Oyayuiei
npo¢eCCUOHANILHON JIEATEIbHOCTH, CBS3aHHON ¢ (DU3UKOM, MOJTOTOBKA K
JajgbHenIleMy 00Oy4YeHHUIO B 9TOM HaMpaBJICHUHU.

JlocTKeHHE 3TUX IIeJIed MpOorpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o01ero 0opa3oBaHus 00ECIEYUBACTCA PEIICHUEM CIICTYIONIUX 3a/1a4:

npuoOpeTeHne 3HaHWK O JAWCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHHSIX

NpUOOpPETeHNE YMEHUHN OIMUCHIBATh U OOBACHATH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS NPOCTEHINNX pacyeTHBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyeckux MoJIeJIeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI Ha0JI0/1aTh MPUPOHBIC SIBICHUS U BBIIOJIHATH OMBITHI,
naboparopHbie  pabOTBl M AKCIEPUMEHTAIBHBIC HUCCICIOBAHHS C
UCTIOJIb30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHPopManuend (PU3NUECKOrO COAECpPKaHUs,
BKJIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSIX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OLIEHUBaHUE UH(POpMAIIH;

3HaKOMCTBO CO cepaMu MPoPecCHOHATBHON JCSITEIbHOCTH, CBSI3aHHBIMU
C (Qu3MKOH, MU COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKOI HAYKH.



OO0mIee YrciIo YacoB, PEKOMEHIOBAHHBIX JIJIs1 U3y4deHUs GU3UKK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kinacce — 68
gacoB (2 yaca B Hegenmwo), B 9 kmacce — 102 wyaca (3 waca B Hememo).

[Ipennaraemsiii B mporpaMMe mno (usmke nepedeHs JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHATEIbHBIM, YUUTENb JI€aeT BbIOOp MpU MPOBEACHUU
Jab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
oOyyJaronmxcsi, CMcKa SKCIEPUMEHTANbHBIX 33JaHuil, MpearaéMbplx B paMKax
OCHOBHOTO rOCYJJapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Dusuka 1 e€ poJb B MO3HAHUHU OKPYIKAKOIIEro MUpa.

dusnka — Hayka o mnpupone. SBneHus npuponbl. PU3HMYECKHUE SBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocts u3mepennii MexryHapoiHasi cCucTeMa eIuHuIL.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH M3y4aloT IPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHHUA: HAOJIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE THIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUM C TOMOIIIbIO MoIeNen

Jlemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. ®usnyueckue MpuOOPHI U MPoLEIypa NPSIMbIX U3MEPEHUM aHAJIOTOBBIM U
1M (POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHne EHBI ASIEHUS KB H3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUM.

3. H3mepenne o0bEMa XKUIAKOCTH U TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJIbIX TEN.

5. M3mepeHue Temmeparypbl MPU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTh MOJIETA
HIaprKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OoJbllle, YeM OOJbIlle BhICOTa
ycCKa.

IlepBoHayabHbIEC CBEACHUA O CTPOCHUM BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHHUSI YacTHUI[ C
TemriepaTypoii. bpoyHoBckoe mBmxkenue, nuddys3us. BzammomelicTBue 4acTHIl
BEILIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOEHUE I'a30B, JKUIKOCTEH W TBEPIABIX
(KpUCTAIITMYECKUX) Tell. B3auMOoCBs3b MeXAy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO JABMKECHHUS.

2. HaGmonenue nuddyzum.



3. HaGmonenue  sBneHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTaJIKMBAHUEM YACTUI BEIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAHUEM

doTorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACUIMPEHUS Ta30B.

3. OmnbITh 10 0OHAPYKEHHUIO AEHUCTBUS CUII MOJIEKYIISIPHOTO MPUTSIKEHUS.

JIBMKeHHMe U B3aUMOJAeiiCTBHE TeJl.
Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHH. Pacuer mytu u
BPEMEHU JIBUKCHMUS.
SBneHue uHepuUMHU. 3aKOH HUHEpUUHU. B3aumopaeicTBHe TeNl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIE
o0beMa BelecTBa.
Cuiia KaKk XapakTepucTuka B3aumozeicTBus Tei. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl C MOMOILIBIO AUHAMOMETpA. SIBIIEHUE TIATOTEHHS U CHJIA
TsokecTH. Chila TSHKECTH Ha ApYyrux manerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX IO OJHOW IpsiMoM. PaBHonencTBytomas cuil. Caila TpeHUs.
TpeHne CKOJbKEHU U TPEHUE MOKOsA. TPEeHUE B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabGnrogenue MexaHHMUeCKOro JIBHKEHUS Tela.
2. N3mepeHune cKkOpoCTH MPAMOIMHENHOTO JIBUYKECHUS.
3. HaOunronenue siBieHUS HHEPLIUH.
4. HaOmronmenve n3aMeHeHUs! CKOPOCTHU MIPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJICHCTBUIO TEJL.
6. Cro)keHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (IlIapUKa B KUIKOCTH,
MOJIEIIH DJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajee).

2. Ompezenenre CpeiHEN CKOPOCTH CKOJIBXKEHHUs Opycka WM IapuKa o
HAaKJIOHHOM IIJIOCKOCTH.
Onpenenenue NIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTspkeHus (medopmarun)
IIPYKUHBI OT ITPUIIOKEHHOU CUJIBI.

5. OnpITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JaBienue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JaBnenue. CrnocoObl yMEHbUIEHUS M YBEIUYECHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0bema, TemmepaTypsl. llepemaua naBineHus
TBEPJBIMU TEJIAMH, XUIAKOCTIMU MU razaMu. 3akoH [lackans. IIHeBmaTmueckue
MaIllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocratuueckuii
napagokc. Coobmiaromuecs: cocyibl. [ nipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocepHoe nasieHue. [IpudMHBI CyIIECTBOBAHHS
BO3yIIHONW 000souku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOT0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE )XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenava naBneHHs KUJIKOCTHIO U Ta30M.

Coobmaromuecst CoCcy/ibl.

['mapaBauyueckui mpecc.

[IposiBnenue nelcTBUs aTMOCHEPHOTO TABICHUSI.

3aBUCUMOCTh BBITAJIKUBAOUIEH CHUJIBI OT 00bEMA NOTPYKEHHOM YacTu
TeJIa U TNIOTHOCTH XKHUJIKOCTH.

PaBeHCTBO BhITANIKMBAOUIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YCIIOBHME IUIABAaHMS TEJ: IUIABAHUE WIIA NOTPYIKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJa U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
NOTPYXKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIECH CUJIbI, IEMCTBYIOLIEU HA TEJO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOW B
YKAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUJKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMpPOBAHUE JIOJKU U
OIIpENIEJIEHUE €€ IPY30II0ABEMHOCTH.

Pa6oTa u MOIIHOCTH. JHEPIHSL.

Mexanunueckas paboTa. MoIHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. lIpumeHeHwe mnpaBuiia paBHOBECHUSI pbluara K OJIOKY.
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«3omotoe mpaBmiio» MmexaHukd. Kosdduuuent monesnoro neictBus (mamee —
KTIIJ]) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpaieHne 0OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompepenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tella

10 TOPU3OHTAIIBHOU ITOBEPXHOCTH.
2. HccienoBaHue ycllOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUU.
8 KJIACC

TenuoBbie IBJICHUS.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BelecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHWE U KaWUISIPHBIE SIBICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. BHyTpenuss sHeprus. CnocoObl HM3MEHEHHUS BHYTpPEHHEH DSHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEPEIauHn:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEMJIOBOE€ paBHOBecHE. YpaBHEHHE TeIIoBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJEIbHAsA TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTypbl KHIIEHHS OT aTrMoc(epHOro
JTaBJICHUA.

BrnaxxnocTe Bo3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuniunel padotel TernoBbix asurarenedt KIIJ temmoBoro naBurarens.
TerutoBble IBUTATENN U 3aIIUTA OKPYKAOUIEH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HabGmronenue OpoyHOBCKOTO JABUKECHHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGmroienre sBJieHU CMaYMBaHKS M KaIMMLIAPHBIX SBJICHUM.
Habnronenue TenioBoro paciuiupeHus Ted.

N3meHeHne naBjeHUs rasa Mpu W3MEHEHUM 00bEMa UM HarpeBaHUM WU
OXJIQKJICHUH.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Buabl Tenonepenayu.

OxJtaxxJIeHUe TPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMU.
CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
HaGmronenne kuneHus.

HaGmro1erre mocTosTHCTBA TeMIIepaTyphl IPH TUIaBICHHUH.
Mopenu TetuIoBBIX IBUTATENICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OMnBITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIU caxapa.
OnpITEl 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpezaeneHue gaBiaeHUs BO3yXa B OJJTIOHE HITTPUILA.

OnbITHl, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3QyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHEHUSI BHYTpPEHHEH OSHEPrud Tejla B pe3ysbTaTe
TertonepeaaYr ¥ paboThl BHCITHUX CHJI.

HccnenoBanne sIBISHUS TEIUIOOOMEHA IIPH CMEIIMBAHUU XOJIOTHOW M
ropsiueui BOJIBI.

Onpenenenne  KOJWYECTBA  TEIUIOTHI, IMOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEeThIM METAINIMYECKUM LIHJIUHIPOM.

OrnpeneneHue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca UuCrapeHusl.

OrnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbJA.

JJleKTpU4YecKre H MATHUTHBIE SBJICHUS.

Onektpuzauust Ten. J[Ba poaa 3ieKTpuuecKux 3apsaoB. BzaumopeiicTBue
3apsoKeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BETUYHMHBI 3apAJI0OB U PACCTOSHUS MEXKY TEJIaMU).

Onektpudeckoe mnoiae. Hanpsok€HHOCTE diekTpudeckoro nosist. IIpuHnmn
CYyNEPHO3ULIMH JIEKTPUUECKUX TT0JI€H (HAa KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUMN 3apsii.
Crpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSAX U Ta3ax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUUYECKOE  HAIPsKEHHE.
ConpoTuBieHNUE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uend. l[locienoBarenbHOoe W mapaJuleIbHOE — COEOUHEHHE
ITPOBOTHUKOB.

PaGota u MomHOCTh dyekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DneKTpUYecKre ey U MOTPeOUTeIn dIeKTpUIecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMomeMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHoe 1ose 3eMJId U €ro 3Ha4eHue JIS KU3HU Ha 3emiie.
OnbeiT  Opcrega. MarHuTHoe TMoJe€  3JIEKTpUYecKoro Toka. Ilpumenenue
AJIIEKTPOMArHUTOB B TEXHUKE. [|elicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fBnenne snekTpoMarHuTHOM MHAYyKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco6b1 MOy YEHHUS ANEKTPUUYECKOM SHEPIuMu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DIIEeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTpPOCTATUYECKAS] UHAYKIHUS.
3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsAI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJISL.
M cTOYHUKYN TOCTOSIHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JeKTpUIeCKOTr0 HANPSHKEHUSI BOJIBTMETPOM.
. Peocrar 1 marasuH CONpOTHUBIICHUN.
. Bzaumo1ericTBHE TOCTOSHHBIX MArHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MTOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

JlercTBME MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanune SBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

Omnbitel Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.

DIIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO 3JIEKTpU3ALMM  Tell MHIYyKUUWeH U 1pu
CONPUKOCHOBEHMH.

HccnenoBanne HAEUCTBUSA DJIEKTPUYECKOTO IIOJISI HA IPOBOJAHUKUA U
JTUBJIEKTPUKHU.

COopka u npoBepka padOoThl AJIEKTPUUYECKOH LIETTH TOCTOSHHOTO TOKA.
V3MepeHne 1 peryaupoBaHue CHJIbI TOKA.

N3mepenue n peryJnpoBaHue HAPSIKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLIHE 3aBUCHMOCTD JJIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW IIONEPEYHOIO
CeYeHUs U MaTepHaa.

[IpoBepka mnpaBwiIa CHIOKEHUS HAIPSHKEHUW IPU IOCIENO0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia s CWIbl TOKa IPU MAPAIEIBHOM COCIMHEHUH
PE3UCTOPOB.

Onpenenenue pabOThl AAEKTPUUECKOT0 TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanye 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] narpeBarens.

HccenenoBanre MarHUTHOTO B3aMMOJICHCTBUS ITOCTOSSHHBIX MAarHUTOB.
M3ydyeHne MarHMTHOrO IIOJSA  IIOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00OBEIMHEHNN U Pa3/ICICHUU.

HccenenoBanne AeiCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KATyIIKM C TOKOM M MarHaTa OT CHJIbI TOKA W HAIpaBJICHUA TOKa B
KaTyLIKE.

18. I3yueHue AeiCcTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUraTelbHOW yCTaHOBKH.

21. ONBITEI 1O MCCIIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHMH:
VCCIICIOBAHNE W3MEHECHHMM 3HAYCHUS W HANPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Mexannyeckue siBJICHUS.

Mexannueckoe JABWkeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCHUTENBPHOCTh MEXAHHYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBmxeHne. HepaBHoMmepHoe npsimonnHelHOe ABHKeHUE. CpellHsisi 1 MTHOBEHHAas
CKOpOCTB TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiMHEHHOe naBrkeHue. (CBoOoaHOE
najgenue. Onbitel ['anues.

PaBHomepHOe aBmkeHue mo oxpyxHocTu. Ilepuox m vacrora obpamieHwus.
Jlunerinas u yriioBast CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Tepsblii 3ak0H HptoTroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYIIEPHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHMUS ITOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue marepuanbHON TOuku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETVIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTwu.

Nmnynbee Tena. M3menenne mmmyinbca. UMmysibe cuiibl. 3aKOH COXpaHEHUS
MMIYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannyeckass pabota W MOIIHOCTh. Pabora cui TsSKecTH, yHmpyrocT,
TpeHusi. CBs3b SHEpPruu U paboThl. [loTeHIManpHasE YHEPTUS Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKONW DHEPIHMHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnrogenme MexaHMueCKOro JBMXKEHUS Tejla OTHOCHUTEIBHO Pa3HBIX TE

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTeM W TPACKTOPUU ABMIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHUSI IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKkoB PAaBHOYCKOPEHHOIO JIBUXKEHUSI.

HabGnronenue 1BM>KEeHMS TeJla O OKPYKHOCTH.

HaOnronenne MexaHUYeCKUX SIBICHUN, IPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEJIFHO KaOMHeTa PU3HKH.

3aBUCUMOCTh YCKOPEHHSI T€Jla OT MAacChl TeJla M JIEHCTBYIOLIECH Ha HEro
CHUJIBI.

HabGnronenune paBeHCcTBa CHIT TIPU B3aUMOICHCTBUN TEJ.

W3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMItysabca rpu B3auMOJEHCTBUU TEN.

[TpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMIyJIbCa MPU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHue UMITyJIbCca MpU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH IPU CBOOOTHOM IaICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TeJa MO/ ICHCTBUEM
PY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoucrpyupoBanue Tpakra Juisi pa3roHa W JaJIbHEUINIEro pPaBHOMEPHOTO
JBYDKEHUS MIApPUKa WA TEIICHKKH.

OrnpeneneHue CpeiaHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM JABUMKECHHS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHsS Tejla MPU PABHOYCKOPEHHOM JBIKEHUU T10
HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBEI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHUS CKOJBXKCEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH Tella
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CHJIBl  YOPYroCTH TMpU MNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.
11. I3yueHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexann4yeckue K0J1e0aHUs M BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: TTepro,
4acToTa, aMIUINTya. MaremaTnyecKuil U NpYyKMHHBIM MasTHUKH. lIpeBpamenne
DHEPTUU TIPH KOJIeOATETHHOM JIBHKCHUU.

3aryxatouue  koneOanus.  BoiHyxkaennole — kosneOanus.  Pe3onanc.
Mexannyeckue BoJiHBL. (CBOWCTBA MEXaHMYECKUX BOJH. [IpomonbHble H
MIONIEPEYHbIE BOJHBIL. JI[MMHA BOJXHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexannueckre BOJHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. MHbpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieO0aHMM Te€I MO AEUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmroieHne BoIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.
PacnpocTpaneHue npo10JibHBIX 1 MTONEPEYHBIX BOJIH (HA MOJIEIH).
HaOntonenue 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKHU pe30HaHC.
JIa60pamoprle pabomul u onvimeol.
1. OmpeneneHre YacTOThl W TepuojJa KoJieOaHUMM MaTeMaTH4YeCKOIo
MasITHHKA.

2. Ompepenenne 4acTOTHl U IEPHOJIa KOIeOaHii MPYKMHHOTO MAsITHHUKA.

3. HccnenoBanme 3aBUCHMMOCTH TiepHo/ia KOieOaHUl MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTU MEPUOIA KOJCOaAHUN NPY>KUHHOTO MasiTHUKA

OT Macchl rpysa.
5. [IpoBepka HE3aBHUCHMMOCTH TEpUO/a KOJIeOaHH rpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Nepuojaa  KoJjieOaHUi
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTH NPYKUHBI.
7. U3mepenHue ycKopeHus CBOOOIHOTO TaCHUSI.
JJIEKTPOMATHUTHOE 10JI€ H 3JIeKTPOMATHUTHBIE BOJHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTpOMarHuTHble  BOJIHBL.  (CBoOMcCTBa
3neKTpoMarHuTHeIX BOdH. Illkama snekTpomarHuTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

o v oA W



OnekTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomnHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3yueHue CBOWCTB SJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsmosmnHenHoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynel. Otpaxenue cera. [lnockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHuss cBera. [lonHoe BHYTpeHHee
OoTpakeHHe cBera. VICronb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom oaydedr B JmH3e. Onrmueckas cucrema ¢oToamnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrThyeckas cucTeMa. bIn30pyKocTh U
JalTbHO30PKOCTh.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel HbtoTona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. /(nucniepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE PacpPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTruyecKkuii CBETOBO/I.

Xon nyuel B coOuparoliei JInH3e.

X0/ 1y4ey B pacCenBaroIcH JIUH3E.

[Tosryyenune n300paxeHuil ¢ HOMOUIBIO JTUH3.

[TpunHiun geictBus doToamnmapara, MUKPOCKOTIA B TEIIECKOIIA.

10. Mopenb riasa.

11. PaznoskeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydyenue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpaK€HUsI CBETOBOTO Jyda OT yrJia
NaJCHUs.

2. W3ydeHue xapakTepUCTUK M300paKEHUs MpeIMETa B IIJIOCKOM 3epKaJle.

3. HccnenoBanne 3aBUCMMOCTH yTJIa MPEJIOMIICHUSI CBETOBOIO JIy4da OT yrJjia
NaJICHUs Ha TPAHULIE «BO3LYX—CTEKIIO».
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4. TlonmyueHune N300pakeHHI € MOMOILBIO COOMPAIOLIEH JIMH3BI.
Omnpenenenne (HOKyCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomen
JIMH3BI.

6. OIBITHI 110 PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
[[BETOBBIC (PUIIBTPHI.

KBaHnTOBBIC SIBJICHUS.

Omneitel Pe3epdopna u minanerapHass mojenb atoma. Mojens aroma bopa.
Hcnyckanue v noroiieHue ceeta aroMmoM. KBaHTel. JInHeityaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda, OeTta- U ramma-usiydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombsl.  PagmoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBs3M aTOMHBIX siiep. CBsA3b Macchl M dHepruu. Peaknuu cuHTe3a U
nenenus snaep. Uctounuku sneprun ConHua u 3BE3/I.

SnepHas sHepretuka. JleMCTBUS DPAgMOAKTUBHBIX H3JIYyYEHUW HA JKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CroekTpbl U3JIyUYEHHUSs U MOTJIOMICHHUS.

2. CrnekTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoaoOpoa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuérunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpainus uznyueHust OpUPOJHBIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnromeHue CTUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUYCHHS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 0 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. M3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOINN MOAYJH TIPEAHA3HAYEH /JIsi CUCTEMAaTU3alluu
u  0000ImIeHUsT  MPEIMETHOTO  COACpXKaHUS UM ONbITa  JEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKHU, a TaKkKe IJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIHN MpeIMeT.

[Ipy M3ydyeHUH AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTH)KEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pE3yJAbTaTOB  OoOydeHus, (GopMHupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBaHUS



SIBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATH (pu3nyeckue
ABJICHUS, NPUMEHsASA I[IOJIyYEHHbIC 3HAHUs, pelarb 3aJayd, B TOM UUCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHANBHO AESATEIBHOCTHBIN XapaKTep JAHHOI'O pas3Jielia peaanu3yercs
32 Ccu€T TOro, 4YTOo OOydYarolIuecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeyaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHSTH
bu3nyueckue SBICHUS B OKPY’KAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUMU, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYUYEHUs] TEOPETUYECKUX BBIBOJIOB;

O0OBSACHATH HAYYHBIE OCHOBBI HAaMOOJIee BaXKHBIX JIOCTHKCHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, MPAKTUYECKOTO UCIIOIB30BAaHUS PA3JIMYHbIX UCTOYHHUKOB
DHEPrMU Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPTUU.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKJIKOYAET JKCHEPUMEHTAJIBbHOE
uccienoBanne 0000mIaronero xapakrepa. Moayib 3aBepiiacTcsi MPOBEICHUEM
JMArHOCTUYECKOM U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEr0 00pa30BaHUsl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydenne (pu3nKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HAMPaBICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare usyuenust Gu3NK1M Ha YpOBHE OCHOBHOTO 0OIIEero oopa3zoBaHus

y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJIEHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nYecKoil HayKH;

- IEGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpaKIaHCKOI0 M T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- TOTOBHOCTb K AKTUBHOMY YUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAHHE BAXKHOCTH MOPATHHO-ITHYECKUX HNPUHLHUIIOB B ACSITEIbHOCTU
YYE€HOrO;

3) 3¢TeTHYECKOro BOCIIUTAHMSL:

- BOCHPHUSTHE ICTETHUYECKUX KAaYeCTB (PU3NYECKON HayKd: €€ TapMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HaHUE IIEHHOCTH (PU3MUECKON HAyKM KakK MOLIHOIO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTUS TEXHOJIOTHMM, BaKHEWILIEH COCTaBISIOLIEH
KYJIbTYpHI;

- pa3BUTHE HAay4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIIe0BATENbCKON
JeSITeNIbHOCTH;

S) <¢opmupoBaHusi  KYJLTYpPbl  310POBbSI M  3MOLMOHAJIBLHOIO
0/1aromnoJIy4yus:

- OCO3HaHUE IIEHHOCTU Oe30macHoro oOpas3a >KHU3HM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpPaBUI O€30MacHOrO TIOBEIEHUS Ha
TpaHCIIOPTE, HA JOPOTax, C IEKTPUUYECKHUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAIITHUX YCJIOBUSIX;

- chOpMHpPOBAHHOCTh HaBbIKa peQIIEKCUHU, MPU3HAHME CBOETrO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro YeIoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- aKTHBHOE Yy4yacTH€ B PEUICHMM IPaKTHYECKHX 3aJau (B paMKax CEMbH,
oOpa3oBareiabHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAJILHOM HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIC U (DU3UIECKUX
3HAHMU;

e - HHTEPEC K MPAKTUUECKOMY M3YUYEHUIO POQeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e - OpHEHTalMs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3aaad B
00JaCTH OKPYKAIOWICH Cpenbl, IUIAHUPOBAHMS TOCTYNKOB W OIEGHKH WX
BO3MOXKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOLIEN CPEBI;

e - OCO3HaHHE TJI00AILHOTO XapaKTepa SKOJOTMYECKUX MpoOjieM W MyTed X

pELICHUS;

e §8) ajanTanuM K M3MEHAKIIMMCSH YCJIOBHSAM CONHAJIbHOM W MPHUPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCUCTBUU TMPHU BBIMOJIHEHUH HWCCICAOBAHUN U
MPOEKTOB (DU3MYECKON HANPABICHHOCTHU, OTKPBITOCTH OIBITY M 3HAHHUIM
APYTHX,

e - TOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUYECKYIO
JIEATENBHOCTD;

e - MOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4UHciie GOPMYIHPOBATH
UJIeU, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

e - OCcO3HaHHE JEe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHMPOBAHHE CBOETO PAa3BUTHUA B IPHOOPETCHUH HOBBIX (HHU3UUSCKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBAThH U BBISBIISITH B3AUMOCBSI3U IPUPOJIbI, OOIIECTBA U
APKOHOMHUKH, B TOM YHUCJIE C UCMOIb30BaHUEM (DU3UUECKUX 3HAHUIL;

e - OILICHKA CBOMX JICMCTBUH C Y4€TOM BIMSHHUS Ha OKPYXKAaIOIIYI Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX ITOCJIEICTBHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOSHHS MporpamMmbl MO (QHU3MKE HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus y odydaromerocs OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJbTaThl, BKJIIOYAIOUIIE TI03HAaBaTEIbHbIE YHUBEPCAIbHbBIE YUeOHbIE 1eHCTBUS,
KOMMYHUKAaTHBHbIE  yHUBEpCaJbHble  y4deOHble  JCWUCTBUSA,  PEryJISTHUBHbIC
yYHHUBEpCaJIbHbIE Y4eOHbIC ICHCTBUSL.

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jijornueckue AeicTBUA:
e BBIABIATh W XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(s1BIEHUN);



yCTaHaBJIMBATh CYIECTBEHHbIA NPU3HAK KJIaCCU(PUKALNN, OCHOBAHMS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTU U IPOTUBOPEUMSI B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAILUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBS3M IMPU H3YyYEHUH (DU3UUECKUX
SBJICHUW U MPOLIECCOB, JI€1aTh BBIBOJBI C UCIOJb30BAHUEM JI€IYKTUBHBIX
Y MHIYKTHBHBIX YMO3aKJIFOUEHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS35IX
(u3NYECKUX BEJITUYHH;

CaMOCTOATENILHO BbIOMpPAaTh CMOCOO peleHus Yy4dyeOHoW (u3nuecKoit
3a/lauyi (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pELIEHUs, BBIOOp HambOosee
MOJXOJSIIETO € Y4ETOM CaAMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarTejLCKHe 1eMCTBUA:

HCIIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUN HHCTPYMEHT [TO3HAHMUS,;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OMbIT, HECJIOKHbBIN
¢u3nyecKkuii IKCHEPUMEHT, HEOOJBIIOE UCCIEAOBaHNE (HU3HUUECKOTO
SBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAILIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITeNILHO (OPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3yjibTaTaM
IIPOBENEHHOIO HAOIIOEHUS, OIIbITA, HCCIIEIOBAHUS;

IPOrHO3MPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEATION0KEHHS 00 X PAa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTh PA3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TP TIOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C Y4ETOM TMPEIOKEHHON yueOHOM
busnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(DOPMAIUIO
Pa3TUYHBIX BUIOB ¥ (JOPM TIPEICTABIICHHUSI,;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTaBICHUS
uHPOpMAIMU W WILIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAIIASMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH:

B XOJIe OOCYXIEHUS y4eOHOro MaTepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOJCpKaHUE
Oaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
Jajgora, 00OHapYyKMBATh PA3JIMUUE U CXOACTBO MO3UIIHI;



BBIPAXKaTbh CBOXO TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOJIMYHO PEACTABISATh PE3yIbTAaThl BBIIOJIHEHHOTO (PU3UUYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAThb W WCHOJIb30BAaTh  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUIYAIbHOM palbOThl MpPHU PEIIEHUH KOHKPETHOM (u3nyeckon
poOJIEMBI;

IIPUHAMATH LIEJIA COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATH JIEHCTBUS
no €€ JOCTHXEHUIO: paclpeiensiaTe poiH, OoOCYKIaTh IpPOLECCH U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJsbTara 1o
CBOEMY HAIIPABJIICHUI0O WU KOOPIMHMPYS CBOM JEUCTBHUS C JAPYIUMU
YIeHaMU KOMaH/bl;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOMUX
JUTsl petieHust GU3NYeCKuX 3HAHUM;

OPUEHTUPOBATLCA B  PA3JUYHBIX TMOJAXO0JAaX MPUHITHUS  pEHICHUM
(MHAMBUIyaTIbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATUE pEIICHUN
TPYIION);

CaMOCTOSATEILHO COCTABIISTH AJITOPUTM pellieHus GU3NUecKOM 3aauu WK
IJlaHa HCCIEAOBaHUSl C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MpeIjIaracMble BApUAHTHI PEIICHU;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJIbHbIN HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeiararh IJlaH €€ N3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHUS) PE3yJbTaToOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTH (B TOM 4YMCJIE B XOJ BBIIIOJIHEHUS
(Gu3MYEeCKOro UCCIEOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallui, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa LIEJIU U YCIOBUSAM,;

CTaBUTh ce0sl HA MECTO JIPYroro yejoBeKa B XOJE CIopa WU AUCKYCCHUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTHUKY JPYTroro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



HNPEJAMETHBIE PE3YJIbBTATDBI

K xonIty o0yuenus B 7 Kjacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBl (PUINYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEpPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHMYEeCKoe [JBUXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOpHUs, paBHOACHCTBYOIIAs
cuna, aedopmanus  (ympyras,  IUIacCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHUs (qud¢y3us, TEIIOBOE IBMKEHHE YACTHIl BEIECTBA,
paBHOMEpPHOE  JIBIJKEHUE, HEpaBHOMEPHOE  JBWXKEHHE, HHEpIUs,
B3aMMOJICUCTBUE Te€J, paBHOBECHE TBEPJBIX TEJI C 3aKPEIIEHHON OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TeNaMH, >KUIKOCTSIMH H
razamy, armMocepHoe JaBiCHHME, IUIaBaHHWE Tel, IPEBpallCHUs
MEXaHUYECKOM 3HEpPruM) Mo OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MNPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBJICHUUA B
OKpY’KalollleM MHpe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPHUPOJE:
OpUMEPHl ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, JACUCTBUE CUJIbI TPEHHs B NPHUPOJE U TEXHHUKE, BIHSIHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pblUyaru B
TeJe YelOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUMH;
OTKCHIBaTh M3yYEHHBIC CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEILIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TpeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKMBAOIIAS CHJIA, MEXaHWYECKas padoTa, MOLIHOCTb, IIEYO CHIIBI,
MOMEHT CHJIbI, KOd()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETUYECKasi W TMOTEHIHallbHas 3HEPrus), NMpU ONHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MUECKUI  CMBICI  HUCIOJIb3yeMbIX  BEJIMYUH, HX
0003HAaYeHUsI W €IUHULBl (PU3MYECKUX BEIUYUH, HAXOAUTb (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTMMHU BEITUYHMHAMH,
CTPOUTDH IPapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MUYECKUE SIBJICHUS M IPOLECCHI,
WCIIOJIB3YS MpaBUJia CJIOXKEHUsI cuJl (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIIO paBHOBEcHUs phiyara (0Joka),



«30JI0TO€ TPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
OHEPTrUU, TPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHAa U
3aMUCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKUE SBJICHUS, POLIECCHl U CBOIMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyd B 1-2 JEHCTBHS, HCMOJB3Yys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHallu3a
YCJIOBHSI 33/1aUM 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (HPU3UIECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOAUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE I pelIeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPHU TTOMOIIH
(bu3HYEeCKUX METOJIOB, B ONTMCAHUU MCCIICIOBAHMS BBIICISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmnoresy),  pasidyaTh M UHTEPIPETUPOBATH
MOJIYYCHHBIA pE3yJbTaT, HAXOJIUTh OIMMOKKM B XOJE OIbITa, JelaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

NPOBOAUTH OMNBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUU WU
bu3ngecKux CBONCTB TEN: dbopmyIupoBaTh IpOBEPSiIEMbIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py0BaHUS,
3aMUCHIBATH X0/ OMbITa U (HOPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUJIBI W TEMIEpPaTypbl C MCIOJB30BAaHUEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
JpYyrol ¢ HCMOJb30BAHUEM NPSIMBIX HM3MEPEHHUI (3aBUCUMOCTU IIYTH
PAaBHOMEpPHO JABMXKYIIETOCS Tela OT BPEMEHHM [BHXKCHHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHUJIBI TPEHHUS OT TUIOIIA CONMPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTrOCTU OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONICH CHIIBI OT 00BhEMA
MOTPYKEHHON YacCTH TeJa U OT IIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHIMA
MJIaBaHUsl TeJ, YCJIOBUU paBHOBeCHs pblyara U OJIOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOTO UCCIEOBaHUs, COOUpaTb YCTAHOBKY U
BBITIOJTHATh W3MEPCHUsI, CIEeNys NPENJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



MPEIIOKCHABIX TaOMUIT W TPaUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTam
WCCJIeIOBAHNUS,

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NUYECKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUIKOCTH M TBEPAOrO Tejla, CHIA TPEHHUS CKOJIBKCHHS,
JMaBJICHUE  BO3AyXa, BBITAJKWUBAIONIAs  CHJA, JICHCTBYIOIIAas  Ha
MOTPY’KEHHOE B JKUIKOCTh TeNO, KOA(DQPHUIIMEHT TMOJIE3HOTO NCUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl TNPENJOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUU H3MEPEHUM COOHpaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYNHBI;

COOJTI0IaTh MpaBUiIa TEXHUKN 0€30MTaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

yKa3bIBaTh MPUHIIMIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIyar, MOABMKHBIN M HETIOABMKHBIN 0JI0K, HAKJIOHHAS TUTOCKOCTH;
XapaKTepU30BaTh TPHUHIIUNBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa MX ONUcaHui (B TOM 4YHUCIE:
MOAIIMITHUKY, YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUM Ipecc,
MaHOMET], BBICOTOMED, TIOPIITHEBON HACOC, aPEOMETP), UCIIONIB3YS 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SBJICHUN M HEOOXOAUMbIE (PU3NUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJAWTH  TNPUMEPHl  (HAXOAWUTh  HH(OpPMAIMIO O  TPHUMEPaAX)
MPAKTHYECKOTO MCIOJIb30BaHHUS (PU3MUECKUX 3HAHWNW B IOBCEIHEBHOMU
KU3HH 711 oOecrieueHnuss 0€30MMacHOCTH TPU OOpaIeHu ¢ mprudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpejie;

OCYIIECTBJISATH OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 3a/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIITUXCS
3HAHMK W TYyTEM CpPaBHEGHHsI Pa3IUYHBIX HCTOYHUKOB BBIJCISITH
uH(OpPMAITUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOMU;

WCIIOJIb30BaTh MPU BBHITIOJHEHUN YUYEOHBIX 3aJJaHU HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy  (PU3HUECKOTO  COJEp)KaHHS, CIPABOYHBIE MaTepUaIbl,
pecypchl cetu MHaTEpHET, BllageTh MpuéMaMy KOHCIICKTUPOBAHHS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MHCHbMEHHBIE UM YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMammu (U3NUECKOTro CoJepKaHUs, B TOM
quciie MyOJUYHO JelaTh KpaTKHue COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX UCCIECNOBAaHWN, TPHU OITOM TPAaMOTHO UCIOJB30BaTh



U3YYCHHBI TOHATUWHBIN amnmapaT Kypca (UM3HKH, COMPOBOXKAATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYE€OHBIX IPOEKTOB M HCCIEIOBAaHUI pacHpenesiarh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBMU C IOCTABICHHBIMU 3aJayamH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JECUCTBHUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ B  JI€ATEJIbHOCTh  T[PYNNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K koniry o0yuenus B 8 Kjacce npeMeTHbIe pe3yiibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHUM:

MCIIOJIb30BaTh MOHSTHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(dHbBIe TeNa, HACHIMIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTD
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIIOBOM JIBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUU 3apsi/l, JIEKTPUUECKOE IO, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pasziuuath SBJICHUS (TEIUIOBOE PAcCUIMPEHUE M C)KaTHeE, TeIuionepenaya,
TEIJIOBOE pPaBHOBECHE, CMAuMBaHUE, KAWJUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/uiM3auus (OTBEpIEBaHUE), KHUIIEHUE,
Teruionepeaaya (TEnI0MpPOBOTHOCTb, KOHBEKIIUS, U3IIy4YeHUE),
AIEKTpU3als TEJ, B3aUMOJICUCTBUE 3apAJIOB, AEHCTBUS SJIEKTPUUYECKOIO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, JEICTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs MHAYKITHS)
M0 OINHCAHWI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3HYECKUX SBICHUUA B
OKpY’XKalollleM MHpe, B TOM uHcle (HU3UYECKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KalWUISIpHBIE SBJIEHUS B MPHUPOJE,
KpUCTalNIbl B Mpupoae, usinydyenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, SJIEKTPUUECKUE
ABJICHUSI B atMocepe, dIEKTPUYECTBO KUBBIX OPraHM3MOB, MArHUTHOE
nosie 3emMii, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (U3UYECKHUX
SIBIICHUIM;

ONKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3UUECKHE SIBJICHUS, UCTIOIb3YS
bu3nyueckue BEeIMUYHMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJeNbHAas TEIJIOEMKOCTh BEIIECTBA, VJelbHAs TEIUIOTa
TUTABJICHUS, yJeNbHAs TEIUIoTa MapooOpa3oBaHUs, yaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TOJE3HOTO JEHCTBUA TEIJIOBOM



MAIllMHBI, OTHOCUTEJIBHASI BIIAXXHOCTH BO31yXa, JJIEKTPUUYECKUM 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIICHUE IPOBOJHMKA,
yAelIbHOE  CONpPOTUBIEHWE  BeIllecTBa, pabora U  MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MpPH ONHCAHUU MPaBUIBHO  TPAKTOBATh
(GU3HYECKUI CMBICI UCHOJIb3YEMbIX BEJIWYUH, 0003HAUEHUS U €IUHULBI
bu3nYeCKUX BEIWYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOLINE JTaHHYIO
(¢u3MYECKyl0 BEIUWYHMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TN, (PU3UYECKUE SIBICHUS M MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHII CYNEPHO3ULUHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsia, 3akoH OMa 11 yyacTKa LEenu, 3aKOH
[xoyna—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUM, IMpU HOTOM JaBaTh
CIIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTH4eCcKoe
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalHil NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHUE U3 1—2 JOTrHYECKUX
niaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUH,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadyd B 2-3 JCUCTBUSA, HCIOIB3YyS 3aKOHBI U
dbopmybl, CBsi3bIBatONIME (PU3MYECKUE BEIUYMHBI: HA OCHOBE aHallM3a
YCIOBUSL 3aJladyd 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX NI peUIeHHWs 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEoOXOouMble il €€ pelIeHHs, NPOBOAUTH pacu€Thl W CpPaBHUBATH
MOJyYE€HHOE 3HaUYeHUE (PU3NUECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh TpPU TOMOIIU
(GU3MYECKUX METOO0B, MCIMOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BbIACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLEHUBATh IPAaBWIBHOCTh IOPSAKA
IIPOBEJCHUs UCCIIEIOBAHUs, J€1aTh BBIBOJIBI;

NPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(bu3MYecKuX CBOMCTB Tell (KamWLUISPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCThIBAHUS U
HarpeBaHusi MPU M3IYUYCHUH OT LBETa H3Iydaromieil (MOrJIonaroiei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, OJJEKTpU3alus TE1 U B3aUMOJECHUCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MAarHuTHOIO I0JI1 HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,



CBOMCTBA OJEKTPOABHUTATENSI TMOCTOSHHOTO TOKa): (OpMyIHUpOBATH
MPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITAa U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATHL  MOpsSIMbIE  U3MEPEHUs  TeMIepaTypbl, OTHOCHUTEIbHOMU
BJIQXXHOCTH BO3JyXa, CHJbI TOKAa, HAIMPSHKEHUS C UCIHOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JMATYMKOB (DU3UYCCKUX BEIMYUH, CPAaBHUBATH
PE3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIOTHOM MTOTPEIIHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
JpYyrol C UCIOJb30BaHUEM TMPSMBIX  HM3MEpPEHUM  (3aBUCHUMOCTD
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U YACIbHOTO CONMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UOYIIETO 4epe3 IMPOBOAHUK, OT HANpsOKEHHsT HAa  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCJEOBATENIBHOTO U  MapajuIebHOTO  COCAMHEHUH
MPOBOJHUKOB): IUIAHUPOBATh MCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPCHHUsI, CIeNys NPEIIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHUCHUMOCTA B BHUIE TaOIUI] U TPaduKoB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BaHNS,

MPOBOAUTh KOCBEHHBIE U3MEpeHUs (Pu3nuecKux BeIUYuH (yIeibHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE TMPOBOAHMKA, padoTa U
MOIITHOCTh 3JIEKTPUYECKOI0 TOKAa): IUIAaHUPOBATh H3MEPEHUSs, COOUpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAysl MPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCIIATH 3HAUCHHE BEJIMUMHBI;

cOOJII01aTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IIPHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TNPHUHIMIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oONucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIiepMeETp,
BOJBTMETP, CUETUUK DJICKTPUUYECKOM DHEPTUM, HIEKTPOOCBETUTEIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEAOXPAHUTEIHN, STIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb NIOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUU U HEOOXOJMMBIE
dbuznYecKkre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PpHUCYHKaM (KUJKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUYECKUX
Henen ¢ nociaeAoBaTeNIbHbIM U NapajlyieIbHbIM COSJUHEHUEM 3JIEMEHTOB,
pasnuyas yCI0BHbIE 0003HAUEHUS 3JIEMEHTOB JICKTPUYECKUX 1IETICH;



OPUBOIUTH  NPUMEPHl  (HAXOAUTh HHMOPMALMIO O  MPUMEPaAX)
IPAKTUYECKOIO HCIOJb30BaHUsl (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM 11 obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu 1
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KaloIel cpejie;

OCYIIECTBIATh TOUCK HHPOpPMAIMH  (PU3UIECKOTO COACPKAHUSI B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMAILIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUMBON MIIM MOKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
AUTepaTypy  (PHU3MUECKOro  COAEpKaHMs, CIPaBOYHbIE MaTepHalbl,
pecypchl ceTd VHTepHET, BlajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAILIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHUS,
0000mas wHbOPMAIIMI0O €3 HECKOJBKUX HWCTOYHHKOB (PU3UUECKOTO
CoAepKaHusl, B TOM UHKCIEe MyOJUYHO TPEACTABIATH pPE3yJbTaThl
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHBI TOHATHUIHBIMA anmapat Kypca (QU3MKH,
COIIPOBOX/IaTh BBICTYIUICHUE MTPE3CHTALINCH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUM (PUIUIECKUX
IPOLIECCOB paclpeiessaTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBINIOJHEHUEM IJIaHA ACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITeNIbHOCTD TPYIIIBI, BHICTPauBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 Kjacce mpeMEeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUI:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHasi TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Iehopmarius
(ympyrasi, mnjacTthyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEo,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCIYCKAHUS M TOTJIOIIEeHUs, anbda, 0eTa- U raMMa-u3Iy4eHus,
U30TOIIBI, SIIEPHAS] DHEPTETUKA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE IBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TE€J, PEAKTUBHOE [BUKEHHUE, KOJIEOATEIbHOE NIBM)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE
3ByKa, MNPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAXKEHUE U TPEIOMIIEHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHue OeJIoro cBeTa B
CHEKTp M CJOXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3Jy4YEHUs) 0 OMUCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUUA B
OKpy’XamImeM Mupe (B TOM uuciae (QU3MYECKHE SBICHUS B MIPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIIaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYyHaMH, 53XO0, IBETa TEll,
ONTUYECKHUE SIBICHUS B MPUPOJAE, OUOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapuOIETOBOIO M PEHTTCHOBCKOIO H3JIYYEHHH, €CTECTBEHHBIH
panvoaKTUBHBIM (POH, KOCMHUYECKHE Jy4yH, PaJHOAKTHBHOE H3Iy4YCHHE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYyYEHUW Ha
OpraHu3M 4eJIOBEKa), NMPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBA (MpuU3HAKH) (U3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeNl U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
¢dbu3nyeckue BeNWYUHBI (CpElHSsI W MIHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepeMEIlleHHEe, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHS, CWla YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHMs, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHIIBL,
MeXaHu4yeckas pabdoTa M MOIIHOCTb, IOTEHUHUAlbHAas HHEpPrus Tena,
MOAHATOTrO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIbHAS SHEPIUsl CKATOU
NPYKUHBI, KUHETHYECKas SHEprus, IOoJHAsg MEXaHW4YecKash SHeprus,
NEPHUOJ ¥ YacTOoTa KOJIeOAHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeslb IMPEJIOMIICHHUS CPEAbl), TP ONMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUYECKUH CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYeHUssT U €IUHULBl (PU3MUYECKUX BEIUYMH, HAXOAUThb (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIMYMHAMM,
CTPOUTDH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBICHUS U IPOILECCHI,
UCIIOJb3Yys 3aKOH COXPAHEHHUs 3HEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa ¥ 3aIMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[1aroB ¢ ONopod Ha 2—3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUI,
(bu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemlate pacdy€THbE 3ajayd  (ONMparolUecs Ha cucrtemy u3 2-3
ypaBHEHUI), UCMOJB3Ys 3aKOHBI U (POPMYJIbl, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a YCIOBUS 3aJlayd 3allMChIBAaTh KpaTKOe
YCIIOBUE, BBISBIATH HEIOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIE, BHIOWPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JIJISl PELICHUs], IPOBOJAUTH PacuEThl U
OLICHUBAaTh PEAJMCTUYHOCTh IIOJYUYEHHOTO 3HA4YeHUsA (PU3MUECKOU
BEJIMUMHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO pEUIUTh MNP MOMOIIH
($u3NYECKUX METO/OB, HCIOJIb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  TPEIIOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh IOPSAJIKA
NPOBEJCHUS  HMCCIEOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUI U ONIBITOB;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WU
¢u3nyeckux CBOWCTB Ten (M3ydyeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHUsl PHEPrHM, 3aBHUCUMOCTh IEPHUOAA KOJEOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJIeOaHHH, MPAMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3nokeHne OeNoro cCBeTa B CHEKTP, M3yUeHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparomen
JUH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3JIYUYECHMS):
CaMOCTOATENBHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/lOBaHUS, ONHUCBHIBATH XOJ  OMNbITA U €ro  Pe3yJbTaThl,
(GbopMyJIHpPOBATh BHIBOJIBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HA4YeHHE HU3MepsIeMOl BeIMYMHbl ((DOKYCHOE pacCTOSHHE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHHUs
(M3MepuTeNnbHOTO MpUbdopa);

OPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHHHM O€3 HayaJdbHOM CKOpPOCTH, Mepuoia
KOoJIe0aHUIl MaTeMaTH4YeCKOr0o MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)keHUs CBeTa OT yrja MaJeHus W yria MNpejloMJIeHHs OT yIia



najieHus): IUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITENIBHO COOWpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH
Gu3NYECKUX BEIMYWH B BUAE TaOIHWIl M TpadUKOB, NIeNaTh BBIBOIBI 11O
pe3yibTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHHUS (U3MYECCKUX BEIHYUH (CPEIHSISA
CKOPOCTh ¥ YCKOPEHHE Tella TpPU PaBHOYCKOPCHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, >XECTKOCTh MPYKUHBI, KOIDPUITUEHT
TPEHHUST CKOJBKCHHS, MEXaHWYeckas paboTa W MOIHOCTh, YacToTa H
nepuosl KoneOaHWid MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
onTHYECKass Cujaa COOMparomeld JIMH3BI, PAJAHOAKTUBHBIA  (hOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAYCHHE BEIIMYMHBI U aHATH3UPOBATH MOyYCHHBIE PE3YIbTAThI C YUYETOM
3aJIaHHOM TIOTPENTHOCTH NU3MEPCHHUI,

COOJTI0IaTh MTpaBUiIa TEXHUKN 0€30MTaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKU W3YUYEHHBIX (QU3NYECKUX MOJICIICH:
MaTepualibHasi TOYKa, A0CONIOTHO TBEPIOE TENO0, TOYEHHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENbh aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO S/APA;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE:
CIUAOMETp, MATYMKU TIOJOKCHHS, PACCTOSHHS W YCKOpPEHHUsS, pakKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECCKHUE CBETOBOJIFI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCHONB3Yysd 3HAaHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEOOXOoauMble  (u3MUYecKue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHX TPOIECCOB
Py pEeHIeHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI [IJIs
MIOCTPOCHUS N300paXKEHHH B IJIOCKOM 3€pKajie U COOUparoIiei TuH3e;
NPUBOJNTh  NPUMEpPhl  (HAXOAWTh  HHPOpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3MYECKUX 3HAHWA B TTOBCEIHEBHOM
KU3HH JIJIs1 oOecriedueHnst 0€30MacHOCTH TpU oOparieHn ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY KaIOIIEeH cpejie;

OCYIICCTBJIATh TOUCK HWHPOpMAUK (U3HUECKOTO COJCpKaHHUS B
HNuTepHeTe, caMOCTOATENBHO (DOPMYIHPYSI IOUCKOBBINA 3aMpOC, HAXOAUTh



IyTH OTPECIICHUs JOCTOBEPHOCTH IOJIYYCHHON MH(OpPMAIIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUH M JIONOJHUTEIbHBIX HCTOYHHKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4Y€OHBIX 3aJaHUi HAYYHO-IIOMYJIAPHYIO
JauTepaTypy  (PU3UYECKOro  COACpIKAaHMsI, CIPABOYHBIC MaTepHAIbI,
pecypcebl cetd MHTEepHET, BIIaAeTh MpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIC COOOINCHHS Ha OCHOBE
uHGOpMAIIMU U3 HECKOJbKUX HCTOYHHUKOB (DHU3MUECKOIO COACPIKAHHMS,
yOJIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM WIIM MCCIICIOBATEIbCKOM
NEATCIIBHOCTH, TP 3TOM TPAaMOTHO  HCIOJb30BaTh  W3yYCHHBIH
MOHATUHHBIA anmapar HM3ydaeMoro pasjeia (U3MKH W COIPOBOXIATh
BBICTYIUICHHE Tpe3cHTalueli ¢ y4&ToM OCOOCHHOCTCH ayJauTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

KoaundyecTBo 4acoB

Ne HaunmeHoBaHMe pa3/e/ioB U TeM
n/n NMPOrpamMmmbl Bceero

Paznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAIOLIEr0 MUpa

1.1 ®du3uka - HayKa 0 MpUpoae 2
1.2 Du3nuecKue BEIUYUHbI 2
1.3 EcTtecTBeHHOHAYUYHBIM METOI TO3HAHUS 2

Htoro no pazneny 6

Pasnen 2. IlepBoHavaibHbIe CBeJAeHUS 0 CTPOCHHH BelleCTBA

2.1 CrtpoeHue BemiecTna 1

29 JIBM>KEHHME M B3aUMOICHCTBUE YaCTHIL )
' BEIECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2
Hroro no pasaeny 5
Pa3nen 3. /IBu:xeHune u B3auMojeiicTBHE TeJl

3.1 MexaHH4eCKOe ABMKCHHC 3

3.2 WNuepuus, macca, I0THOCTh 4

KonTposabHbie

padoTbl

IIpakTnyeckue

padoThI

DJIEeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK




33

Cuna. Bunp! cun

Uroro no pazgeny

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

4.1

4.2

4.3

44

Hasnenue. [lepenaya naBnenus: TBEpALIMU
TeJIaMH, JKUIKOCTSIMH U ra3aMHu

JlaBiaeHne KUJIKOCTH

ATMmocdepHoe naBiieHue

JlericTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE
B HUX T€JO

Hroro no pasneny

Pa3neu 5. PaGora 1 MOIIHOCTB. DHEpPrus

5.1

5.2

53

PabGora 1 MomHOCTH

[IpocThie MexaHU3MBbI

MexaHuueckas OHEPIUsi

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

14

21

21

12

68

12

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194




8 KVIACC

Ne i/

HaumeHoBaHMe pa3ie/ioB U TeM
NporpamMmbl

Paznen 1. TemioBble ABJICHUSA

1.1

1.2

CTpOCHI/Ie M CBOMCTBA BEILIECTBA

Temnnosbie IMpONHCCChL

Uroro no pazgeny

Paznen 2. DiiekTpryeckrue 1 MarHMTHbIE SIBJIEHUS

2.1

2.2

23

24

DJIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE Tella
U X B3aHMOJICIICTBHE

[ToCTOAHHBIN JIEKTPUUECKUI TOK

MarsuTHbIC SIBICHUS

9J'IeKTpOMaFHI/ITHa$I HUHAYKIOUA

Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

21

28

20

37

68

KoHTposabHbIe
padoThI

IIpakTnyeckue
padoThbI

1.5

14.5

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce




9 KVIACC

KoanuectBo yacon
HaumeHoBaHMe pa3ie/ioB U TeM

Ne ni/m KoHTposabHbIe
MporpamMMsl Bcero
padoThbI
Paznen 1. Mexanuveckue siBJIleHUsl
L1 MexaHH4eCcKoe TBUKEHUE H CITOCOOBI €T0 10
' OITHCAHMUS
1.2 B3anmopeiictBue Ten 20 1
1.3 3aKOHBI COXpPaHEHUSI 10
Wroro no pazneny 40
Pasnen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 Mexannueckue KoyiebaHus 7
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1
Uroro no pazgeny 15

Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJE U
AIIEKTPOMAarHUTHBIE BOJIHbI

3.1 6

Hroro no paszneny 6

Pa3nea 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

IIpakTnyeckue

padoThbI

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK



4.2 JIuH3bI U onTUYECKHE TPUOOPHI

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP

Htoro no pazneny

Pa3pen 5. KBaHTOBBIE IBJICHUSA

5.1 Hcnyckanue u norioneHne cBeTa aroMOM
5.2 CrtpoeHue aTOMHOTrO sijipa
53 SnepHble peakuuu

Hroro no pasneny

Pa3nea 6. [loBTopuTe1bH0-00001aI0IM i MOAYJIb

[ToBTOpeHue n 0000IIEHIE COIEPIKAHUS

6.1
Kypca Qu3uku 3a 7-9 ximacc

Wtoro no pazneny

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7141a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6







ITPOBEPAEMBIE IIPEMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30OBAHUA

7 KIIACC

Kox
MPOBEPSIEMOT 0
pe3yJbTarTa

1.1

1.2

1.3

1.4

L.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111ero 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiindaTth ABJICHUA IO ONHMCAHWIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOC SIBJICHUC

pacro3HaBaTh TNPOSIBIICEHHUE U3YyUCHHBIX (U3UUECKUX SBICHUI B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7auy B yueOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3UUECCKUX SIBJICHUI

ONKCHIBATh H3YYCHHbIE CBOMCTBA T€l MU (PU3UYECKHE SBICHMUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, IMPU OINUCAHUM MPAaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIONB3yEMbIX BEJIHYUH, WX
0003HaYeHMS M €AUHULBI (PU3NUECKUX BEITUUUH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MUECKYI0 BEIMYMHY C JPyTUMH
BEJIMYMHAMHU,  CTPOMTh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TPOIECCHI,
WCNOJIb3YySl H3YyYEHHBIE 3aKOHBI, IPU 3TOM JaBaTbh CJIOBECHYIO
(GopMyTHpPOBKY 3aKOHa H 3allHCHIBATH €T0  MaTeMaTHYCCKOE

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEl, B TOM
4yhclie M B KOHTEKCTE CHUTyallMl IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIIBIATh IPUYMHHO-CIEICTBEHHbIE CBSI3H, CTPOUTh
oObsicHeHHe M3 1 — 2 JIOTMYecKux IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKHX SBICHHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemaTth pacuéTHble 3afaud B 1 — 2 neHCTBUSI, UCIONB3Ysl 3aKOHBI U



1.8

1.9

1.10

1.12

1.13

1.14

(bopMyIbl, CBsA3bIBaONIME (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaJIM3a
yCIIOBUSL 33Jaud  3alUChIBATh KPATKOE YCIOBUE, IMOJCTaBIATh
¢u3nyeckue BeIUYUHBI B POPMYJIBI U IPOBOAUTH PacuéThl, HAXOAUTh
CIPaBOYHbBIE JaHHbIE, HEOOXOAUMBIE IJISl PELIEHUS 3a7a4, OLICHUBATh

PCATTUCTUIHOCTD HOHy‘IGHHOﬁ (I)I/I3I/ILI€CKOI\/'I BCIINYHHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh IMPH MTOMOIIN
(1)I/I3I/I‘IGCKI/IX MCTOOOB, B OIMMCaHUU HUCCICOOBAHUA  BbBIACIIATH
MpoBepsieMoe  TMpEeANojiokeHrue  (TUmoresy),  pa3imyatb |
MHTEPIPETHPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ oIlbITa, A€JIaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

IPOBOANTH OIBITHl O HAOMIONEHHWIO (HU3NYECKUX SBICHUN WIH
¢u3nyeckux  CBOMCTB  Tel:  (OPMYJIHMPOBaTh  MPOBEPSEMbIE
NPEANONIOKEHUS,, COOMpaTh  YCTaHOBKY W3  IPEIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYJIUPOBATH BHIBOIBI

BBINOJIHATH NPSIMbIE U3MEPEHUS C HCIOJIb30BAHMEM AaHAJOIOBBIX M
uU(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHHUA MPUOOPOB C y4ETOM

3a/laHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH

MPOBOJUTH  MCCIENOBAaHHE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JPYrod C MCHOJIb30BAaHUEM MPSMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOIO MCCIIENOBaHUS, COOUPATh
YCTAaHOBKY M BBINOJHSITh U3MEPEHMS], CIIEAYsI NPEJI0KEHHOMY IUIaHY,
(buKcupoBaTh Ppe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOJIHNI U TPAPHUKOB, EJIaTh BBIBOIBI

110 pe3yJibTaTaM UCCIICAOBAHU

MIPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIMYUH, CIEays
MPEUI0KEHHONH MHCTPYKIIUH: MIPH BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HMCKOMOU

BCINYHHBI

coOmogaTh TMpaBuUia TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

nabopaTopHBIM 000PYI0BaHUEM

yKa3plBaTh HPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLHUIBI JEUCTBUS H3YYEHHBIX
NpuOOPOB M TEXHUYECKUX YCTPOICTB C IOMOIIBIO WX OIMCaHUS,
UCHONb3ysd 3HaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUM U

HE0OXOoaUMBbIe PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KUIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

1.1
1.2

NPUBOAUTH TNpUMEpPhl (HAXOAUTh HMHMOPMALHUIO O MpUMepax)
MPAKTUIECKOTO UCTIIOIH30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM Ui obecriedeHuss Oe€30HacHOCTH TpU  OOpallleHuH ¢
pruOoOpaMy ¥ TEXHUYECKUMU YCTPOICTBAMH, COXpPaHEHUs 310POBbs U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTI'O IMTOBCACHUS B OKPY)KaIOHleﬁ cpeae

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(poOpMauuu B ceTu MHTEepHET B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
AMEIOINUXCA 3HAHUM U IyTEM CPABHEHHS PAa3IMYHBIX HUCTOYHUKOB
BBIIENIATh MH()OPMALMIO, KOTOpasi SBISETCS MPOTHMBOPEUYMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

HCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOIOMYJISIDHYIO ~ JIUTEpaTypy  (pu3uueckoro  coaepiKaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl ceTtu MHTepHeT, BIaneTh
npuéMaMi KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

cO371aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 WCTOYHMKOB uHGMOpManmuu (U3NYECKOTO
COJIEpXaHUsA, B TOM YHCJIE MyOJUYHO JeNaTh KpaTKUE COOOIICHUS O
pe3ynbTatax MpPOEKTOB WM Yy4YeOHBIX HCCIENOBaHUM, TpU 3TOM
rPaMOTHO HCIMOJb30BaTh M3YYCHHBIM MOHSATHUMHBIA ammapar Kypca

(I)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

IIpU BBIITOJIHCHHUU y‘IC6HBIX IMPOCKTOB U I/ICCJ'IGI[OBEIHI/Iﬁ pacnpeaciiaTb
0053aHHOCTH B Tpynre B COOTBETCTBUHU C IMMOCTABJICHHBIMU 3aJad4aMHu,
CJICIUTH 3a BBIIIOJIHCHHCM IIJIaHA HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIad B JCATCIBHOCTL TI'PYIIIbI, BbICTPAWBATDH
KOMMYHHKATHUBHOC BSaHMOHCﬁCTBHC, YUUThIBaA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM

o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HUCIIOJIB30BaTh IIOHATHUA

pasiinydaTth ABJICHUA IO ONHMCAHWIO HMX XapaKTCPHBIX CBOMCTB U Ha



1.3

1.4

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘{CCKOG SABJICHHUC

pacno3HaBaTh MpPOSBIECHUE W3YUYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJIE,
MIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUIN

OMKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHMUS,
UCTIONB3ys (U3MYECKHE BEIMYWHBI, TPU OINUCAHUM MPABUIBHO
TPaKTOBAaThb  (PU3MYECKUI  CMBICT  HCIOJB3yEeMBIX  BEJIHMYUH,
0003HaUYCHHS U €IUHUIIBI (PU3HUECKUX BETUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYHMHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIMYUH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBLI, IIPpU 3TOM [1OaBaTb CJIIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaT€MaTHu4CCKOC

BBIpa)KCHUE

OOBACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TE€JN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JIOTMYECKUX IaroB C NOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(GU3NYECKHX SIBICHUH, GU3NIECKUX 3aKOHA MITM 3aKOHOMEPHOCTH

pemaTth pacuéTHble 3afaud B 2 — 3 JNEHCTBUSI, UCIONB3Ysl 3aKOHBI U
(dhopmMybl, cBs3bIBaIONINE (DU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4y 3alIUCHIBATh KPATKOE YCIIOBUE, BBIABIISITH HEJOCTATOK
JMaHHBIX JJIi pelIeHUs 3aJadyd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoMuMBIC ISl €€ peIIeHHs], MPOBOIUTh PAacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaueHue (PU3NYECKOM BETUYHMHBI C HW3BECTHBIMU

JaHHbIMHA

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IOMOIIX
(Gu3NYEeCKUX METO/I0B, UCIIOJIB3YsI OIIMCAHUE HCCIIEI0OBAHNUS, BBIIEIATh
IIPOBEPSIEMOE IPEATIONOKEHUE, OLIEHUBATH IPABWIBHOCTH IOpsIIKa
IIPOBEJICHUS UCCIIEJOBAHMUS, JICJIaTh BBIBOBI

MPOBOJUTH OIBITHI TI0 HAOMIOJACHUIO (PHU3MUECKUX SIBICHUH WU

¢u3nyeckux  CBOMCTB  Ted:  (OpPMyJIHpOBaTh  NpPOBEpsieMble

MPENANOJIOKEHNS, COOMpaTh  YCTaHOBKY U3  IPEAJIOKEHHOTO



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

O60py,HOBaHI/I$I, OIIUCBIBATh X0/ OIIbITa U Q)OpMYJ'II/IpOBaTL BBIBOJbI

BBIIIOJIHATL IIPSMBIE HM3MEPEHUsA C HCIOIb30BAHMEM AHAJIIOIOBBIX
npuOOPOB U AATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YJIbTATHI

M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJUTH  WCCIEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BCIIMUYUHEBEI OT IIpyI‘OfI C HCIIOJIB30BaAHUCM HpHMBIX I/ISMepeHHfll
IJIAHUPOBAaTh HCCIEOBAaHUE, COOMPATh YCTAHOBKY H BBITIOJHSTH
U3MEpeHus, ciexys  INpeIoKeHHOMY  IUIaHy,  (UKcHpoBaTh
pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH B BHJE TaOIWIl U TpaduKOB,

ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  M3MEpeHHs  (U3NYECKUX  BEJIMYUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUMH, U BBIUHUCIATH 3HAYCHHE

BCINYHNHBI

coOnrofaTh IMpaBWia TEXHMKM Oe3omacHOCTH 1pu pabore ¢

1a00paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh MNPUHIUIMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX OMNHCAHMS, HCHOJIb3YS
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHHMH U HEOOXOaUMble

¢bu3nvecKre 3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIHHBIE
MpUOOPHI TIO CXEMaM U CXEMaTHYHBIM PHCYHKaM, COCTABIISITh CXEMBI
INMEKTPUYECKUX IeTeld ¢ TMOCIeJOBATeIbHBIM W IapallJIeIbHBIM
COCIMHEHUEM JJIEMEHTOB, pa3iuyas yCIOBHbIE  0003HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IIeTIeH

MPUBOIUTL TpUMEpHl (HAXOAUTh WHPOPMALMIO O MPUMEpPaAX)
MPAaKTUIECKOTO UCTIOIh30BaHUS (DU3MUYECKIX 3HAHUI B MMOBCETHEBHOMN
KU3HU s obOecriedeHHss O€30MacHOCTH TMpU  OOpamieHuu ¢
npuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHECHHUS 3I0POBhS U
COOIOCHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie
OCYIIECTBIISATh MOUCK MHPOPMALIUU (HPU3HYECKOTO CONCPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE WMCIOIIMXCS 3HAHUK W IyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLICIATh WH(POPMAIHIO, KOTOpas

SIBJIIETCS TPOTUBOPEUMBOM UM MOXKET OBITH HEZOCTOBEPHOI

HCIIOJIb30BAaTh IIPU  BBINIOJHCHUU y‘-Ie6HBIX SaI[aHI/II\/JI Hay4YHO-



1.19

1.20

9 KUIIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

1.1

1.2

1.3

1.4

MOMYJIAPHYIO JINTEPaTypy (PU3UYECKOrO COJECpXkaHUS, CIPaBOYHBIE
Marepuaibl, pecypchl cetu MHTepHeTr; BinaaeTb npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus WH(POPMAIMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE I KPATKUE YCTHBIE COOOIIEHUS,
000011asi WHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJepXaHUs, B TOM 4YHCIE MMyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM MWJIM HCCICNOBATENbCKOW ACATEIBHOCTH, IPU 3TOM
IPAMOTHO HCIOJIb30BaTh M3YYCHHBIN IOHATUHHBIN amnmapar Kypca

(bu3HKH, COMPOBOXKIATh BRICTYIUIEHUE TIPEe3eHTalel

IIPU BBINOJIHEHUM YUYEOHBIX NMPOEKTOB M UCCIEAOBAaHUN (PU3NYECKUX
MIPOIIECCOB pacHpeAesaTh 0OS3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
MIOCTABJICHHBIMM  3aJja4aMH, CIEAUTH 32 BBIIIOJHEHUEM IIJIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLICHHUBATh
COOCTBEHHBIH BKJIaJ B JIEATEIBHOCTb TIPYyNINbl, BBICTPaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAL  T'OTOBHOCTb

paspemniath KOHMIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHus

HCTIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3iiniaTth ABJICHUA IO OHNHMCAHWUIO HX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (i)I/I3I/I‘I€CKOC SIBJICHUC

pacro3HaBaTh TPOSIBIIEHUE W3YyYEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3UUECCKUX SIBJICHUI

OIIMCHIBATh HW3y4YCHHBIE CBOWCTBA Tel M (HU3MUYECKHE SIBICHUS,
UCONB3Yd (U3UYECKHE BEIMYMHBI, IMPH ONUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHHA  CMBICT  HCIOJIB3YyEMBIX  BEJIMYUH,
0003HaYCHHS U €AUHUIIBI (PU3NYECKUX BEITUYMH, HAXOIUTH (OPMYJIHI,

CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUMYMHY C JPYTHUMH



1.5

1.6

1.7

1.8

1.9

1.10

BCJINYHMHaAMHU, CTPOUTH Fpa(bI/IKI/I HU3YYCHHBIX 3aBUCHUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBIECHUS M MPOLECCHI,
WCIOJIb3Ysl W3YyYCHHBIC 3aKOHBI, IIPH OJTOM [JaBaTb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa U 3alMChIBaThb €ro  MaTeMaTU4ecKoe

BBIpa)KEHUE

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyuecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemate pacu€THble 3a7aud (OMMpArOLIUecss Ha cuUcTteMy u3 2 — 3
YPaBHEHMI), HCHOJB3YsT 3aKOHbl U  (QOPMYIbI, CBSA3bIBAIOILUE
¢u3nuecKkre BEJMYMHBI: HAa OCHOBE AaHalM3a YCIOBHS 3334l
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIINE MU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMbIE
JUIS pelleHus,, MPOBOJAUTh pPacuyé€Thl M OLEHHUBATh PEATUCTHYHOCTh

MIOJIy4EHHOTO 3HAaUeHUs (PU3NUECKON BETHUUNHBI

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IpPU IMOMOILU
(GU3MYECKUX METOJIOB, UCIIONb3Ysl OMHUCAHUE UCCIEOBaHUS, BBIACIATH
MIPOBEPSEMOE NPEAIOIOKEHUE, OLICHWBATh NPABHIBHOCTh TOPSAKA
MIPOBEICHUS UCCIIENOBAHUSA, JEJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3ysibTaThl HAOIIOCHHI 1 OTIBITOB

MPOBOJUTH OIBITHI 1O HAOMIOJACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TEN: CAMOCTOSATENIFHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

MPOBOJIUTh TPU HEOOXOMUMOCTH CEPHIO TPSMBIX H3MEPEHHIA,
OTpeseNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHbl (POoKycHOE
paccrosiHue coOMparomei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

U3MEepeHus (U3MEPUTEIHHOTO MPHOopa)

MPOBOJIUTH HCCIENIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYUH C
HCIIOJIb30BAaHNUEM MPSAMBIX U3MEPEHHUM: IJIAHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl

HOJ'[y‘-IeHHOI\/JI 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJINYNH B BHIC Ta6J'[I/IIII/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3YJIbTaTaM UCCIICAOBAHUA

MPOBOAUTh  KOCBEHHbIE  U3MEpPeHHs  (U3NYECKUX  BEJIUNYHH:
IUTAHUPOBATh U3MEPEHUs], COOMPaTh 3KCIIEPHUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh W3MEPEHHUs, CIeAys NPEII0KEHHOW HWHCTPYKIIMH,
BBIYMCIIATh 3HAYEHHE BEJIWYMHBI U aHAJIU3UPOBATh I10JTYYEHHbIE

pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmoaTh MpaBWiia TEXHUKH O€30macHOCTH TMpu  padore ¢

n1abopaTOpHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC NPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHallbHas TOYKa, aOCOIIOTHO TBEPIOE TEIO, TOUYCHUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOJECJIb aTOMHOTI'O apa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/ILICCKI/IG 3aKOHOMCPHOCTHU

UCTOJNBb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, A3MEPUTEILHBIX pudopoB 3
TEXHOJIOTHYECKUX TPOILIECCOB MPH PEHICHUU Y4EOHO-TIPAKTUYCCKIX
3aaa4, OIITHUYCCKUC CXEMBI IAJId MOCTPOCHUA I/I306pa)K€HI/If/'I B IINIOCKOM
3epKayie ¥ cOOMparoIei TNH3e

MPUBOAUTE TpPUMEPHl (HAXOIWUTh HHPOPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM I oOecnedeHus Oe30ImacHOCTH TpH  OOpalieHuH ¢
npubopaMM U TEXHUYECKUMH YCTPOMCTBaMU, COXpAaHEHHUS 3/10POBbs U

COOIOACHHSI HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpYKarollel cpene

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETU
WutepHer, camocTosATeNbHO (OpMyTUpysl TOMCKOBBIM  3ampoc,
HaXOOUTb IIyTH  OINpPEACIEHUS  JOCTOBEPHOCTH  IOJIy4EHHOH
uHpOpMAIlMM HAa OCHOBE HMMEIOLIUXCS 3HAHUN M JIOTOJIHUTEIBHBIX

HCTOYHHUKOB

UCIIOJIb30BaTh IPHU  BBINOJIHEHMM YYEOHBIX 3aJaHUA  Hay4HO-
MOMYJIAPHYIO JINTEPATypy (PU3MYECKOrO COJEpXkaHUS, CIpPaBOYHBIE
Marepuanbl, pecypchl cetu MHTepHeTr; BinaaeTb npuémMamu

KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus WH(POPMALMU U3 OJHON



1.20

1.21

3HAKOBOW CHUCTEMBI B APYTYIO

co3/aBaThb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBe WH(pOpPMAIMM M3 HECKOJIBKUX HCTOYHUKOB (PU3NUECKOTO
CoJlep’KaHusl, MyOJIMYHO TPEICTABISATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENIbCKOM  AESITENbHOCTH,  IPU  3TOM  T'PaMOTHO
HCMOJIb30BAaTh U3YUYCHHBIM MOHATUWHBIA anmapaTt U3y4aeMoro paszenia
(GU3MKH U COMPOBOXKIATh BBICTYIUICHHE Mpe3eHTALUe Cc y4&Tom

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IIPU BBINOJIHEHUM Y4YEOHBIX NMPOEKTOB M UCCIEAOBAaHUNA (PU3NYECKUX
MIPOIIECCOB pacHpeAesaTh 0OS3aHHOCTU B TPYIIIIE B COOTBETCTBHU C
MIOCTABJICHHBIMHM  3aJja4aMH, CIEAWTHh 34 BBIIOJHEHUEM IIJIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JIEATEIBHOCTb TIPYyNINbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIA1  T'OTOBHOCTH

paspemniath KOHMIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

duzuka — Hayka O nOpupoze. SBIEHUS NPUPOABIL.
@dusuueckue SBICHUSA: MEXaHUYECKHE, TEIJIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

duznueckre BeaUYHHBL M3mepeHue  (HU3MUIECKUX
BenuunH.  Ousnmyeckue  mpubopel.  [lorpenrHocTts

n3MepeHnil. MexxayHapo/iHasi CUCTEMA €IMHUIL

EctecTBeHHOHAy4HBI METOJ TO3HAHMS: HAOJIOJECHHUE,
IIOCTAaHOBKA Haquoro BOHpOC&, BBIABHKCHHUEC THUIIOTEC3,
OKCIIEPUMEHT TII0 TIPOBEPKE THIOTE3, OOBICHEHUE

HAOJIIOJAEMOTO ABJICHUS
Onucanue QpU3NIECKUX SABICHUI ¢ MOMOIIBIO MOIEeH

[TpakTudeckue paboThI:
N3mepenue paccTosHUN.
H3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenune teMmnepaTypbl Py NOMOLIU KUJKOCTHOTO

TEpMOMETPA U JaTYMKA TEMIIEPATy bl

ITEPBOHAYAIJIBHBLIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

7 KJIACC
Kox Kon
pasnena JIeMEeHTAa
1.1
1.2
1 1.3
1.4
1.5
2.1
2
2.2
2.3

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, MX
pa3Mepbl. ONBITHI, JOKa3bIBAIOIIME JAMCKPETHOE CTPOCHHE
BELIECTBA

JBuxenne uyactul BemecTBa. CBA3b CKOPOCTH
JIBIDKEHUS  YacTUll C  TemmepaTtypoil. bpoyHoBckoe
IBIDKEHUE, TP Py3us

B3aumopeiicTBie YacTHI] BEIIECTBA: TPUTHKEHUE U

OTTaJIKUBaHHEC



ArperaTHble COCTOSIHUSI BEILECTBAa: CTPOCHHE TIa30B,
KuAKocTed M TBEPABIX  (KPUCTAIIMYECKHX)  Tell.
2.4 B3auMocBs3p Mexay CBOICTBaMH BEWIECTB B Pa3HbIX
arperatHpIX COCTOSIHUSIX U HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOEHUEM
2.5 OCOoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTrueckue pabOTHI:
Ounenka pguamMeTpa aroMa METOAOM psAoB  (c
HCIIOb30BaHueM (ortorpaduii).
2.6 OnbITel 1O HAONIONCHHUIO TEIUIOBOTO PaCIIUPEHUS
ra3os.
OnbITBl 1O OOHApYXKEHHIO  JEUCTBHS ~ CHJI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBWDKEHUE U B3AMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUKCHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUIKEHHE
32 Ckopocte. CpenHsisi CKOpPOCTh NPU HEPABHOMEPHOM
' JIBUKEHUH. Pacy€T myTH ¥ BpeMEeHH IBUKECHUS
SIBnenune uHepuuu. 3akoH MHepuMU. B3aumoneiictBue
33 TEJ KaK MPUYMHA U3MEHEHUs CKOPOCTH JABUKEHUS TEl.
Macca kak Mepa HHEPTHOCTH Tea
34 IInotHocTs  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eIMHULIE 00BbEMA BEIIeCcTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tel
36 Cuna ynpyroct u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOILIBIO TMHAMOMETpPA
37 SBnenue TAroTeHus U cwia TspkecTu. Cuila TSKECTH
' Ha Apyrux maHerax. Bec Tema. HeBecomocTs
33 Cuna tpeHus. TpeHHME CKOJIBXEHHS U TPEHHE IMOKOS.
' TpeHue B mpupoJie U TEXHUKE
19 CnoxeHue CWJl, HampaBJICHHBIX MO OJHOW MPAMO.
. PaBHOpelicTBYIOIIAsA CHIT
310 [TpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS



3.11

3.12

(wapuka B OKHJKOCTH, MOJENIU  3JIEKTPHUUECKOro
aBTOMOOWII W Tak pganee). OmnpenencHue CpenHei
CKOpOCTU CKOJBXEHHs Opycka WM IIapuka IIo
HAKJIOHHOM  MIocKocTH.  OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh PACTSDKEeHUs (nedopmaryii) NpyXKUHBI OT
OpUIOKEHHOM  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHUE
3aBUCUMOCTh CHUJIBI TPEHHS CKOJIBKEHHs OT Beca Tena U

XapakTepa COMPUKACAIONINXCS IOBEPXHOCTEH

DusnyecKue [BICHUA B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
pa3IMYHBIMU CKOPOCTSIMHU B KMBOW U HEKHUBOM IPUPOJE,

JIeCTBUE CUITbI TPEHUS B IPUPOJIE U TEXHUKE

TexHuuecKre yCTpoCTBa: AMHAMOMETP, MOAIITUITHUKA

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEH 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Jasnenne TBEpHoro tema. CrocoObl yMEHBIIECHUS U

YBCIIMYUCHUA NABJICHUS

I[aBJ'IeHI/IC rasa. 3aBUCUMOCTh JaBJICHHA Ira3a OT O6’béMa,

TEMIIEpaTypbl

Hepenaqa JaBJICHUA TBép,Z[BIMI/I TCJIaMHU, KHUAKOCTAMHU U

razamu. 3axoH ITackans. ITHeBMaTHUeCKHE MAIIIUHEI

3aBUCUMOCTh  JIaBJIE€HHUSA KMIKOCTH OT TIyOUHBI.
I'mapocratnueckuit napagokc. CooOImaroniecs cocypl.
I'mppaBnuyeckne MEXaHU3MBI

AtMmocdepa 3emnu u atmocdepHoe aasieHue. [IpuunHel
CYILIECTBOBaHMs BO3AYLIHOM 000704ku 3emun. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIECHUS OT
BBICOTBI HaJ] YPOBHEM MODs

N3mepenue atmochepHoro nasieHus. IlpuGopsr s
U3MEpeHus: aTMOC(EpPHOTO TaBICHHUS

JeicTBue XUAKOCTM M Ta3a HAa IOTPYyKEHHOE B HHUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

IInaBanue ten. Bo3gyxomnasanue

[TpakTuyeckue pabOTHI:



4.10

4.11

HccnenoBanue 3aBUCUMOCTM Beca Telna B BOJIE OT
o0béMa mNOrpyXKEHHOM B JKUAKOCTb 4YacTH Tela.
OmnpeneneHne BBITAIKUBAIOLIEH CUJIBI, JEHCTBYIOIIEH Ha
TEN0,  MNOrpykéHHoe B KuakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEN CHUIIBI, JACHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbIThI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLLEH
CHWJIBI, IEUCTBYIOIICH Ha TEJIO B JKUIKOCTH, OT 00BbEMa
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJIa U OT IJIOTHOCTH
JKUJKOCTH. KoHcTpyupoBanue  apeomerpa WU
KOHCTPYMpPOBAaHWE  JIOAKM U  OIlpelnesieHue  eé

Ipy30I0AbEMHOCTH

dusznueckue  SABJICHUS B TNPUPOJE:  BIMSHUE
aTMoc(epHOro JaBiIeHHsI Ha KUBOW OpraHu3M, IJIaBaHUE

pBIO

TexHUYECKHE YCTPOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUN TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT U

5.1
52

53

54

5.5

5.6
5.7

5.8

59

Mexanndeckast pabora
Mexannyeckasi MOIITHOCTD

[IpocTeie  MEXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas

wiockocTh. [IpaBuio paBHOBecHs pblyara
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3o010T0€  TpaBwio»  MexaHuku.  Kosddumument
HIOJIE3HOTO JeUCTBHSA MEXaHHU3MOB. [TpocTeie

MEXaHU3MBI B OBITY U TEXHUKE

[ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

ITonHass mMexaHudeckas SHEprusl. 3aKOH M3MEHEHUs U
COXpPAHEHHs MEXaHUYECKOW SHEPTUH

[TpakTrueckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TPEHHS  TIpU



pPaBHOMEPHOM  [JBIKCHMM Te€la IO TOPU30HTAIBHOU
NOBEpXHOCTHU. MccnenoBanne ycioBUi paBHOBECHS pblYara.
N3mepenne KII/] HaknoHHOM miockocTH. M3ydeHne 3akoHa

COXpaHCHUMA MEXaHUIECKOH SHECPTrUun

@usnueckue SABICHUS B MPUPOAC: pbIYarM B TeJe

5.10
YeJI0BeKa
TexHuuecKkrne yCTpOMCTBA: phlYar, TMOJBWXHBIM U
5.11 HETOJIBWKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsiemble 3J1eMeHTHI COAEPKAHNUS
paszaena 3JIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISAPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUs BemecTBa. Macca ©  pa3mepsl
. MonieKkya.  OmbIThI, MOATBEPKIAIOIMIME  OCHOBHBIC
MOJIOXKEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMI BemecTBa. Kpucramnmdeckne u amopdHbie
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKOU
TEOPUH
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TermoBoe paclIMpeHne U CKaTue
66 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO
. TEIJIOBOTO ABMYKEHUS YaCTHI]
67 BuyTpennss sueprus. Criocodbl N3MEHEHNsI BHYTPEHHEN
. SHEPrUu: Terionepeaaya u CoBepIiIeHne padoThl
6.8 Bunel teronepenayu: TEMIONPOBOJHOCTb, KOHBEKLIUS,

W3ITy4eHue



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

Komnuecto TCIIJIIOTHI. Y aenbHas TEIIOEMKOCTh

BEIECTBA

TenmooOMeH ¥ TEIUIOBOE paBHOBECHE. YPpaBHEHHUE

TEIUIOBOro OanaHca

IInaBnenue u OTBCPACBAHUC KPUCTAIIIMYCCKUX BCUICCTB.

Y nenbHas TEIJIOTA MJIaBICHUS

[TapooOpazoBanne u  KoHAeHcamus.  Vcmapenue.
Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUSI.
3aBUCHMOCTh TEMIIEPATypbl KUTIEHUS OT aTMOC(EPHOTO

JaBJICHUS
BrnaxHocTs BO3ayxa
DHeprus TOIIMBA. Y IeJbHAs TEIJI0Ta CTOPAHUS

[Mpuanumer  pabotel  TerioBbix — aurareneit  KIIJ]
TEIIOBOT'O JBUTaTeiisd. TeIIoBhIe ABHTATCIIM M 3aIlluTa
OKpYXaIoIIeil Cpeabl

3aKOH COXpaHEHHUS M MPEBPAIIECHUS SHEPTUH B TEIIJIOBBIX

mporeccax

[IpakTrdyeckue pabOTHI:

OmpITBl 1MO  OOHAPYXEHUIO  JIEUCTBUS  CHJI
MOJIEKYJISIPHOTO TPUTSKEHUSI.

OnbIThl MO BBIPALIMBAHUIO KPUCTAJUIOB IMOBAPEHHOM
COJIM WJIU caxapa.

OnpITel 1O HAOJIOJEHUIO TEIJIOBOIO PAaCHUIMPEHUs
ra3oB, JKUAKOCTEH U TBEPIBIX Tell.

Omnpenenenue JaBieHUs BO3AyXa B OaJUIOHE IIIPHIIA.

OneITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJICHUS
BO31yXa OT ero o0bEMa U HarpeBaHus WM OXJIaXKICHUS.

[IpoBepka rumote3bl TUHEUHOW 3aBUCUMOCTH JJTUHBI
CTONOMKA J>KUAKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIEPATYPBI.

Habmonenne u3mMeHeHust BHyTPEHHEH SHEPTUu Tena B
pe3ynbTare Temionepeaadn U paboThl BHEITHUX CHUII.

Hccaenosanue SIBJICHUA TEI000MeEHa npu



CMEILMBaHUU XOJIOJHOM U Tropsyeil BOAbI.

OmnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJTYYEHHOIO
BOJOW NpU TEIUNIOOOMEHE C HarpeThiM METaUINYECKUM
LHWIAHAPOM.

Onpenenenne yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca ucapeHusl.

OnpeneneHne OTHOCUTENBHOM BIaXHOCTU BO3/yXa.

OmnpeneneHue yaeIbHON TEIIOTHI IUIABICHUS JIbJA.

@usnyeckue SBIECHHUS B IPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHME W KalWUISIPHbIE SBJIEHUS B IPHUPOJE,
6.18 KpUCTaJUIbl B pupoje, n3nydenre CosHla, 3aMmep3aHue
BO/I0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,
HHes, CHera.
TexHuyeckue  ycTpoMcTBa:  KamWUIAPBL, TMPUMEPHI
HCIIOJIb30BAaHUsl KPUCTAIIIOB, XMJIKOCTHBIH TEPMOMETD,
6.19 JATYMK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOHHa,

JIBUraTellb BHYTPEHHETO CrOpPaHusl.
SOJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA
7.1 Onexrpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB

B3aunmopeiictBue 3apsokeHHBIX Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJ OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXY TEJIaMH)

Onexrpuueckoe nosue. Hanpsyk€HHOCTh 31EKTPUYECKOTO
7.3 noss. lIpyHOUD Cyneprno3unuu IEKTPUYECKUX I0JIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuyeckux 3apsAaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [lpoBoaHuku u
TURIIEKTPUKN
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

SHCKTpI/I‘IeCKI/Iﬁ TOK. VYcnoBus CyHIeCTBOBaHUA
7.6
QJICKTPHUYCCKOI'O TOKA. VCTOYHUKH IOCTOSHHOT'O TOKa



7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

HeiicTBus JIEKTPUUYECKOTO TOKa (TerutoBoe,
XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIAKOCTAX U Ira3dax

Onektpuueckass nenb. Cuna ToKa. OIEKTPUUYECKOE

HaIlpsDKEHUE

COHpOTI/IBHCHI/IC IMPOBOJHUKA. VY nennHOE

COHpOTI/IBHeHI/Ie BEIIcCTBaA
3akon Oma 15 ydacTKa Henu

IlocnenoBaTenpHOE n napaajiCJIbHOC COCOAMHECHUEC

MIPOBOIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Hxoyins — Jlenua

DNeKTpuYecKue e U MOTPEOUTENH SIEKTPHUSCKON

sHepruu B ObITy. KopoTkoe 3ambikaHMe

IlocTosiHHBIE MarHuTbl. B3amMoIeicTBHE NOCTOSHHBIX

MarduToB

MarautHoe T1one. Mar"duTHoe TIojae 3eMId M €ro

3HAYECHUE A KU3HU HA 3eMiie

OmngIT 9pCTez[a. MarauTHoe ToJe QJICKTPHUYICCKOI'0 TOKA.

IIpuMeHeHMe 2IIEKTPOMarHuTOB B TEXHUKE

JleiicTBE MarHUTHOIO TOJS Ha IPOBOAHMK C TOKOM.
DneKTpoABUTaTeIb MOCTOSIHHOIO ToKa. Mcmonbs3oBanue
JJIEKTPOJBUraTeaeii B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCTIOpTe

Oneitel  @Papages.  SIBieHune  3IEKTPOMArHUTHOMN

naaykuud. [Ipasuno Jlenna

DIEeKTpOTreHepaTop. CriocoOsr MOy YEHUSs
BJIEKTPUYECKON SHEPIUMu. DNEeKTpOCTAaHIIMK ~ Ha
BO300OHOBJISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTrdyeckne pabOTHI:

OMnBITH 110 HAOJIOJACHUIO AJICKTPHU3AIMN TE WHIYKITUEH

Y TIPU COTIPUKOCHOBEHUH.



HccnenoBanne fAeiicTBUS SIEKTPUUECKOTO TIONIA  Ha
MPOBOJIHUKYU U JAUDJICKTPUKH.

COopka u TmpoBepka pabOTHl SJIEKTPUUYECKOU IIETH
MOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSKEHUSI.
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3ucTope.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBHCHUMOCTh
3JEKTPUUYECKOTO COMPOTUBJIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIA/I1 [TONIEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuiia CIOKEHHS HAOPSKEHUM TIpU
MOCIIEJIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia asi CUJIBI TOKA IPH MapauieIbHOM
COCMHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, HIYIIEr0 4Yepe3 Pe3ucTop.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUYKY, OT HANpPSKCHHS
Ha Heil. Onpenenenne KIIJ[ narpeBatens. MccinenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPU
uX OoO0beAMHEHWH W pasjeneHud. VcciemoBaHue
JEHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.
OnpIThI,  JEMOHCTPUPYIOIIHE  3aBUCHUMOCTH  CHJIBI
B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HalpaBlieHUs TOKa B KaTymike. M3yueHue

,Z[CﬁCTBPISI MAarHMuTHOIO IIOJIsI Ha IPOBOJHUK C TOKOM.

KonctpyupoBanue u U3yuyeHHe paboTHI
3JIEKTPOABUTATEIIS. N3mepenue KILJ
JEKTPOABUTaTEIbHON  YCTAHOBKH. OneiTel 1O

HUCCIICAOBAHHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ HHIAYKIUHA:



7.21

7.22

9 KUIIACC

Kon

Kox anemenra

pasznena

HCCIEIOBAaHNE W3MEHEHMH 3HAUCHUS U HaIpaBJICHU

WHIYKIMOHHOI'O TOKa

Ousnyeckue SBICHUS B MPUPOJE: IIEKTPUUECKUE
SBIEHUsT B  arMocdepe, DICKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, JIPEiQ MOIIOCOB,
pOJIb MArHUTHOTO TIOJIS ISl JKU3HU HA 3eMJle, MOJISIPHOE

CHSIHUC

TexHuueckue yCTpoOMCTBa: JJIEKTPOCKON, aMIIEpPMETP,
BOJITMETP, PEOCTAT, CUETUUK IICKTPUUECKON SHEPTHH,
ANIEKTPOOCBETUTEIBHBIE  MPHOOPHI,  HarpeBaTeNbHBIC
AJIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUECKUE
MPEJOXPAHUTEIHN, JJIEKTPOMArHuT, OSJEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, reHEPATOp IMOCTOSAHHOI'O TOKa

[IpoBepsieMble 2IEMEHTHI COAEP)KAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8

Mexanuyeckoe aBWXKEHHE. MarepuanbHas TOYKA.

Cucrema orcuéra
OTHOCHTENBHOCTh MEXAaHUYECKOTO IBUKCHUS
PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE
HepaBnomepHnoe IIPSIMOJIMHEMHOE JBUOKCHUE.
Cpennsis M MIHOBEHHas  CKOpPOCTb  Tejla  IIpHU
HEpPaBHOMEPHOM JIBUKEHHUH
VYckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
JBUKCHHE
CBobonnoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBuxkeHHE 1O OKpyx)HOCTU. [lepron u
yactora oOpamieHus. JIuHelHass W yrioBas CKOPOCTH.

LleHTpocTpeMuTeIbHOE YCKOPEHUE

[Tepssiit 3akoH HeroTOHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Bropoii 3akon Herotona

Tpetuii 3akon HeroTtoHa
[IpuHUMn cynepno3uuuu cui

Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHHMs: cula TPEHUS CKOJIBKEHHUS, CHuja

TPCHUA ITOKOA, APYTUC BUABI TPCHUA

Cuima TsOKECTH W 3aKOH BCEMUPHOI'0 TATOTCHUA.

YckopeHnue cBOOOTHOTO MaIeHUS

JBwxenne  munaHer  Bokpyr  Connua.  Ilepsas

KOCMHYECKasi CKOPOCTh. HeBeCOMOCTE 1 meperpy3ku

PaBHOBecme  MarepuanbHOW  TOYKH.  AOCOIIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEPIOro Tejla C 3aKPEIUIEHHOW OCHIO

BpaieHusi. MoMeHT cwibl. LIeHTp TshkecTn

Nmnynsc Tena. U3menenne umiynbca. UMmyJsibC CUITbI
3aKOH COXpaHEHHS UMITYJIbCa

PeaktuBHOE NBHXKEHUE
Mexannueckas paboTa U MOIIIHOCTh

PaGora cun TspKecTH, ynpyroctd, TpeHus. CBs3b

SHEPTHH U PAOOTHI

[loTennmanpHass dHEpPrus Tela, TOJHATOTO  HaJ

NOBCPXHOCTHIO SemMin
ITorennuanbpHas SHEPTHUA c)xatoi MPY>KUHBI

Kunernueckas OHEpIus. TeopeMa 0 KHHETHYECKOH

SHEPrUuu

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

[IpakTuyeckue pabOTHI:

OrmpeziesieHne CpeTHEH CKOPOCTH CKOJNBKECHHS Opycka
WU JBWKEHUS IIAapUKa [0 HAKJIOHHOW TUIOCKOCTH.
OrnpenenieHne yCKOpEHUsl Tejaa IPU PaBHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauadbHOW CKOPOCTH.

[IpoBepka THIOTE3BI: €CIIM TPH PABHOYCKOPECHHOM



8.28

8.29

JIBUKCHUM 0€3 HAvadbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAI HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBKEHUS
OT CWibl HOpMaibHOro pAaBieHus. OmnpeneneHue
kodpdunmeHTa TpeHUs CKoJbkeHus. OmnpenencHue
KECTKOCTU TPYXKUHBL. OrmpeneneHue padOThl CHIIBI
TpEHUsT TMpPU PABHOMEPHOM JBIKEHHUU Tella IO
TOPU3OHTAIILHON TOBepXHOCTU. OrmpesesieHne padoThl
CWIBl  yOpPYrocTM  MNpu  HoAbEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJABI)KHOTO U TOJBUKHOTO

OJIOKOB

cDI/ISI/I‘IGCKI/IC SBJICHUSA B Hpnpone: HpI/IJII/IBI:I 1 OTJIUBHI,
nBrkeHue TuiaHeT COJHEYHOW CHUCTEMbl, PEaKTHBHOE

ABUKCHUC KHUBBIX OPraHu3MOB

TexHuueckue  yCTpOMCTBA:  CHOMAOMETP, JATYUKHU

MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

93

9.4

9.5
9.6

9.7

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH

KOJIeOaHMIt: nepuon, 4acroTa, aMIiuTy 1a

Marematuueckui u NPy KUHHBINA MAasiITHUKHU.

[IpeBpaieHre sHEPrUU Ipu KoJIeOATEIHLHOM JBIKEHUH

3aryxatomue KonebaHus. BbuIHyXaeHHBIE KoleOaHus.

Pe3onanc

Mexanndeckre BOJHBI. CBOMCTBA MEXaHMYCSCKHUX BOJIH.
[IpononbsHbie W monepeyHble BOJHBL. J[IMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHn4ecKue BOJIHBI
B TBEPAOM TEJE, CENCMUYECKHUE BOJIHbI

3ByK. ' poMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTudeckue pabOTHI:

OmpenenieHne  9acTOTBl M TEepuoAa  KoJjeOaHUi
MaTeMaTUYEeCKOTI'0 MasTHUKA.

OmnpeneneHue 4acToTbl M NepHofa  KoJjeOaHMit

IPY>KUHHOI'O MasiTHUKaA



10

11

9.8

9.9

HccnenoBanne 3aBUCUMOCTH  TMepUOJa  KOJEeOaHMIA
MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  MepUOJa  KOJIEOaHHIA
MPY>KUHHOTO MasTHHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuo/ia KoseOaHuit rpy3a,
MOJIBEILIEHHOT0 K HUTH, OT Macchl Ipy3a U >KECTKOCTH
npyXuHbl. I3MepeHne yckopeHus cBOOOAHOTO MaeHUS
®usnuecKkue SABICHUS B NPUPOAE: BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJHBI,
LlyHaMH, 3XO0

TexHuueckue yCTpOMCTBA: 3XO0JOT, HCMHOJb30BAHHUE

yIIbTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

0.1 DNEeKTPOMarHuTHOE MoJjie. DJIeKTPOMAarHUTHbBIE BOJHBI.
' CBoiicTBa 2IIEKTPOMArHUTHBIX BOITH
10.2 [Ikana 31€eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupona cBera. CKOpocTb CBETA.
' BomnHoBEIE CBOMCTBa CBETA
[IpakTrueckue pabOTHI:
10.4 N3yyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Ousnueckue SBICHUS B MPHPOJE: OHWOIOTHYECKOE
10.5 neiictBue BUJMMOTO, yJIbTpaduoIeTOBOrO U
PEHTTEHOBCKOTO M3ITyYeHHN
10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1
11.2

11.3

11.4

11.5

JlyueBast monensb cBera. IcTOuHMKH cBeTa
[IpsimonrHENHOE pacipoCTpaHEHHUE CBETA

Otpaxenue cBerta. [Inockoe 3epkano. 3aKOH OTpaKEHUs

CBECTa

HpCHOMHCHI/Ie cBeTa. 3aKkoH MNpeJIOMJICHUS  CBCTA.

[TonHOE BHYTpEHHEE OTPAXKECHHE CBETA

JIunza. Xop tyuen B JIMH3E



11.6

11.7

11.8

11.9

OnTtHyeckast cHCTEMa Q)OToannapaTa, MHKPOCKOIIa U

TCICCKOIIa

I'maz kak onrudeckas cucrema. biauszopykocts u

AaJIbHO30PKOCTH

Paznoxxenue 6enoro ceera B criekTp. OnbiTel HeroTOHA.

CnoxeHue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBE€Ta

[IpakTudyeckue pabOTHI:

HccnenoBanue  3aBUCMMOCTH  yIjla  OTpa)KeHUs
CBETOBOTI'O JIy4a OT YIJIa NaJcHHUS.

N3yuenne xapakTepucTUK U300paKeHUs MperMeTa B
IJIOCKOM 3€pKajie.

HccnenoBanue 3aBUCMMOCTH  yrjia IPEJIOMIICHUS
CBETOBOIO Jy4ya OT yIJla IaJCHHUs Ha I'PAHULE «BO3AYyX —
CTEKJIIO».

[Tonydyenne n300paxeHl ¢ MOMOIIBI0 COOUpArOIIei
JIMH3BL.

Omnpenenenue HOKYCHOIO PACCTOSHUS M ONTUYECKOMN
CHUJIBI COOMPAIOIIECH JTUH3HI.

OmnbITHI IO Pa3I0KEHHUIO OEJIOr0 CBETa B CIIEKTP.

OnepIThl 10 BOCHPHUATHIO LIBETA MPEIMETOB MpPU HX

HaOJIIOICHNH Yepe3 LBETOBbIE (PUIBTPHI

dusznyeckue SBICHUS B npupoae: 3aTMCHUS COJ'IHI_IEI n

11.10 JIyHBI, T[BE€TA TEJ, ONTHUYECKHE SBJICHHS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
Texuuueckue YCTpOMCTBA: OYKH, MEPUCKOII,
H ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
OmnbiTel Pesepdoprna u miaHerapHass MoOJENb aToMa.
121 Mogens aroma bopa
Hcnyckanue u morjoiieHue cBeta aToMoM. KBaHTHI.
12 1.2 JIuHeiuaTeie CIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- u raMMa-u3IydeHHs
124 CrpoeHne aromHoro szapa. HyxinoHHas Mozens

aTOMHOTrO sapa. M3oTomnsl



12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

PaguoaktuBHble npeBpamenus. [lepuon momypacmnana

ATOMHBIX AOCP

SAnepHble peakuyu. 3aKOHBI COXPAHEHMS 3apsA0BOIO U

MaccoBOTO YHCEIl
DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU

Peakuuu cunTe3a u nenenus aaep. MictouHuku sHepruu

CouHiia 1 38E31

Snepnas osHepreruka. JlelicTBHE  paJIMOAKTHUBHBIX

H3Hy‘1€HHfI Ha JXUBBIC OPIraHU3MbI

[IpakTrdyeckne pabOTHI:

HaGmiogeHne CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
U3ITy4EHUSI.

HccnenoBanue TPEeKOB: M3MEPEHHUE DHEPTUM YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepeHune paanoakTUBHOTO (poHa

®u3nyecknue SBICHHS B NPUPOJE: ECTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMUYECKHE JIyuH,
PaAMOAaKTUBHOE W3JIy4YCHHE MPHUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAaJUOAKTUBHBIX H3JIydCHUHM Ha OPraHu3M

YCJI0OBEKa

Texuunueckue yCTpOMCTBA: CIIEKTPOCKOII,

VMHJVBHyalIbHBIA TO3UMETp, KaMepa Buiibcona



ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM pe3yibTaTaM
0230BOTr0 YPOBHS OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKM B  HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX MPEJICTABICHUNA O 3aKOHOMEPHOMN CBS3H
U TI03HABa€MOCTH SIBJICHMM NPUPOJBI, O POJIM DKCIEPUMEHTa B
¢buzuke, o cucremooOpasyromed poad (UMK B PaA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 SBOJIOLUHU
(bU3UYECKUX 3HAHWN W WX POJU B IEJOCTHON €CTeCTBEHHOHAYYHOU
KapTMHE MHpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO

MHpA, Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IMOJE), O IBM)KEHUH Kak
crocobe CyIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON Teopun
CTPOCHHS BEIIECTBA, O (PM3MYECKON CYIIHOCTH SIBICHUH HPUPOJIBI
(MeX&HI/ILIeCKI/IX, TCIJIOBBIX, OJICKTPOMArHuTHBIX U KBaHTOBLIX);
YMEHHE Pa3InyaTh SBJICHHS MO OMUCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILI€CK0€ SIBJICHHUC,
YMEHHE PacIo3HAaBATh MPOSBICHHE M3YYCHHBIX (PM3MUCCKHUX SBICHUIM
B OKpyXKaromemM MHpPEC, BBIACIAA HNX CYIICCTBCHHBLIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMHM ITOHATHUMHOTO amnrapara U CHMBOJINYECKOIO
SA3bIKa (1)H31/IKI/I " HCIIOJIb30BAHHEC UX JIA PCUICHUA y‘Ie6HI)IX 3aJa4,
YMCHHUEC XapaKTCpU30BaATb CBOlCTBa TCII, (1)I/I3I/I‘ICCKI/IG SBJICHUA U

MPOIIECCHI, UCTIONB3YS (yHAAMEHTAIBHBIC U AMIIUPUICCKUE 3aKOHBI

YMeHure onmchIBaTh HN3YYCHHBIC CBOMCTBA TEI U (1)I/ISI/II-I€CKI/IC SIBJICHHA,

HCIIOJIB3Yys (bI/ISI/I‘IeCKI/Ie BCJIMYHUHBI

Bnanenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHSA C Y4ETOM
coOuroIeHst IpaBUil OE30MacHOro TpyJa: HaONoJeHHE (PU3UIECKUX
SBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY



U3 JJaHHOTO Habopa 00OpYyJOBaHUS MO0 MHCTPYKLUH, ONHUCHIBATH XOJ
OTIBITA ¥ 3aIUCHIBATH €TO PE3yIbTATHI, (HOPMYIUPOBATH BHIBOIBI;
MIPOBE/ICHUE TPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOSTEIILHO COOUpaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY II0 HHCTPYKLIHMH, BBIYHCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH IOJIYYEHHBIE PE3YJIbTATHI C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMII;
CaMOCTOSITEJIBHO  COOMpPAaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U
MPOBOAUTH  MCCIEIOBAHME 10  UHCTPYKLHH,  IPEACTaBIATH
MOJIyYCHHbIE 3aBUCUMOCTH (PM3MYECKUX BEJIWYMH B BUAE TaOIUL U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, JEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCIICA0OBAaHUA

[TonnmManne  XapakTEpHBIX  CBOWCTB  (DU3WYECKUX  MOJesei
(MaTtepuanbHas TOYKa, aOCOJTIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHas MOJACJIb aTOMHOI'O ;mpa) U YMCHHC NPHUMCHATH HUX IJIA

00BsACHEHHS HU3UUECKUX MPOIECCOB

YMeHue oOBACHATH (PU3MUECKHE NPOLIECChl U CBOMCTBA Tel, B TOM
qyuciae M B KOHTEKCTE CHUTyalMil NpaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUeHHbIE CBOICTBA (PU3NUYECKUX

HBHCHI/Iﬁ, (i)I/IBI/I‘-IGCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemath pacuérHbie 3agaun (Ha 0Oaze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYJBI, CBSI3bIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATH KpPATKOC YCJIOBUC 3aJadu,
BBISIBIISITH HEAOCTAIONINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIEC JJi €€ PEIICHUs], UCTIOJIb30BaTh CIIPABOYHbBIC JTAHHEIE,
MPOBOANTh pPAacuéThl W OLIEHWBATh PEATUCTHYHOCTH IMOIyYEHHOTO
3HaueHus (PU3MUECKON BETUYMHBI; YMEHHE OIPEAEIATh Pa3MEPHOCTh

(u3n4ecKoi BETUUNHBI, TOTYYEHHON NPU PEIICHUH 3a/1a4H

YMeHHe XapakTepu30BaTh IPUHLMUIBI JCUCTBUSA TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCIJIE OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIOIL3Ys 3HAHUA O

CBOWCTBaX (PU3MUECKUX SIBICHUA M HEoO0XOAuUMBbIe (QHU3UUECKUe



10

11

3aKOHOMCPHOCTHU

YMeHHe WCHOJibh30BaTh 3HAaHUS O (PHU3MUYECKUX SBICHHUAX B
MOBCETHEBHON KHM3HM s oOecneueHHs OE30MaCHOCTH  TpHU
oOpamieHun ¢ OBITOBBIMH  TIpHOOpaMH W TEXHUYCCKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3I0pOBbsI U  COOJIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEIEHHUsI B OKpYJXKalolleld cpene; MOHUMAaHUE
HEOOXOUMOCTH TMPUMEHEHHSI JOCTHKCHUHA (UMUK W TEXHOJIOTUH

IJId paquOHAJIBHOI'O IMPUPOJ0IIOJIb30BaAHUSA

OneIT moucKa, NpeoOpa3oBaHUs M MpeACTaBiICHUS HHPOpMAIUH
(Gu3NYecKOro coiepKaHus C UCIOJIb30BaHHUEM HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHMI; YMEHUE OLIEHMBATh JOCTOBEPHOCTh
MOJIyYeHHON WH(POpMAIMM HAa OCHOBE HWMEIOIIUXCS 3HAHUN U
JOTOJHUTEIbHBIX ~ WCTOYHUKOB; YMEHHME  MCIOJb30BaTh  IpHU
BBITMOJIHEHUH YYEeOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOT0 CoepKaHMsI, CIPABOYHBIE MaTepHUalibl, PECYypChl CETH
WntepHer; BnaneHue 0a30BBIMH  HaBBIKAMHM — IpeoOpa3oBaHUs
nH(pOpMalMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyl0; YyMEHHUE
co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I 13 HECKOJIbKHMX HCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe JBmWKeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD JBIKCHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna ams
1.2 BBIYUCIICHUS cpeliHell ckopocTH: vV = S/t
PaBHOMEpHOE TPSIMOJMHEWHOE ABM)KEHHE. 3aBUCHUMOCTH KOOPAMHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
L3 (1) =x,+vt
['padukn 3aBUCHMOCTH OT BpPEMEHH [UJISl MPOEKIHMH CKOPOCTH, MPOEKIUU
nepeMeIleHus, IyTH, KOOPAMHATHl TPHU PaBHOMEPHOM MPSMOJMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHH B CIy4yae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABMKECHUS:
2
S =vg # i+ ay = ;
2
@opmMynbl JUIsI TMPOEKLUU TEPEMELICHHs, MPOCKIMH CKOPOCTH W MPOCKIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
1.4 s. (D=0, - t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'paduku 3aBHCHMOCTH OT BpEMEHH ISl TMPOEKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, TPOEKIMHU TMEepEeMEeIIeHUs], KOOpAUHATHl TPH PaBHOYCKOPEHHOM
IPSMOJIMHEHHOM JTBM)KCHUHT
CBoOoanoe manenune. OopMyJibl, OMUCHIBAIONINE CBOOOJHOE MMaJIEHUE Tea IO
1.5 BEepPTHKANM (JABW)KEHHWE Tela BHHU3 MIU BBEPX OTHOCHUTEIHHO MOBEPXHOCTHU

3emin). I'padmknm 3aBUCUMOCTH OT BPEMEHH [UIsI TPOEKIUH YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MMpoeKUu CKOPOCTH W KOOPAWHATHI IIpU CBO6OI[HOM nmaacHuu TCjIa IIO0

BEPTHUKAIN
CkopocTh pPaBHOMEPHOI'O JBMJKEHHs Tejla IO OKpyXHOCTH. Hanpasienue

CKOpOCTH.

®opmyna g BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYXHOCTU U IEPHOJ

oOparreHus:
2nR
L=
T

]_[eHTpOCTpCMI/ITeJ'ILHOG YCKOpCHHC. HaHpaBHeHI/IC HOECHTPOCTPEMUTCIIBHOT'O

ycKopeHusi. @opmyJia [l BBIYUCICHHS YCKOPEHUS:

Macca. IInotHocTh BemecTBa. @opmyiia Il BBIYUCIEHUS IUIOTHOCTH:

_m

V

Cuna — BekTopHas pusndeckast BenmunarHa. CII0KEHUE CHIT
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0

Bzaumopernicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

Tpenune nokost U TpeHue ckoibxeHus. opmyra A BHIYUCICHUS MOIYJISI CHIIbI

TPCHUSA CKOJILXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

Hedbopmaruss tenma. Ympyrue u Heynpyrue naegopManuu. 3aKOH YIPyTon

nedopmaruu (3aKoH ['yka):

F=k-Al

BcemupHoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUSA:
my -M,
F=g L1 _2%
R
Cuiia TshKecTd. Y CKOpeHHe CBOOOTHOTO TaACHUS.
dopmya A BBIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckas CKOPOCTb.

HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas puznyecKas BeIHUrHa.
=m0
Nmnynsc cucremsl ten. U3menenue ummynbca. UMIynbe cuibl
3aKOH COXpaHEHHs UMITYJIbCa JIJIsl 3aMKHYTOM CUCTEMBI TEJ:
D=0, i, U, =const
PeakTuBHOE IBMKEHUE

Mexanuueckas padorta. @opmyia it BBIMUCICHHUS paOOThI CHIIBL:

A=F5ooscx

Mexanuueckasi MOIITHOCTb:

=24
I

Kunernueckas n MOTCHUHAJIbHAs SHCPIrus. q)OpMy.TIa JJIS BBIYHUCIICHUA

KUHETUYECKOMN OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTnueckoil sHeprun. dopmMyna st BEIYUCIECHUS TOTEHIIUATBHOU



1.19

1.20

1.21

1.22

1.23

OHCPIuM TCjia, IOAHATOIO

HaI 3eMIIEH:

E,=mgh

MexaHundeckasi SHEPTHs:

E=E;+E,

3aKOH COXpaHEHMsI MeXaHN4eCcKol sHeprun. Popmyiia A 3aKOHA COXPAHEHUs

MEXaHHYECKOU OHEPIHUU B OTCYTCTBUC CUJI TPCHUA! FE = const.

[IpeBpanieHne MexaHU4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHUS.

[IpocThie MexaHU3MBI. «3070TOE IPABUIIO» MEXAHUKHU.
Peruar. MomesT cwiisl: M - FI.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBwxHBIN 1 HenoABWKHBIH 0s10ku. KI1/] mpocThIX MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

[laBienue TBEpIOrO TEIIA.

@dopmyra 1 BBIYUCIICHMS 1aBJICHHs TBEPIOTO Tena:

_F
P=5-

JlaBnenue raza. ATMocdepHoe TaBieHue.

FHI{pOCTaTI/I‘-ICCKoe AaBJICHUC BHYTPH KUAKOCTHU.

CDopMyJIa JJI1 BBIYMCJIICHUA OaBJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+p_,

3axoH Ilackans. I'mapaBnudeckuii npecc

3akoH Apxumena. Popmysia Uil ONPEACTCHUS BBITAIKUBAIOLICH

JIEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B JKUJKOCTh WM ras:

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lnaBanue CYJOB 1 BO3AYyXOILIaBaAHUC

CHITBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHndeckue KoyeOaHHUs. AMHJ'II/ITy,I[a, nepuoa MW 4YacTtora KOJIEOAHHUH.

®dopmyiia, CBS3bIBAIOLIAS YACTOTY U IEPHOJ KOJIECOaHUI:

MaremaTuuecKuil M INpPYKUHHBIM MasTHUKM. [IpeBpamenue sHepruum Ipu

K01e0aTeIbHOM ABUKEHUH
3aryxatomue kojaebanus. BeinyxneHHbie konebanus. Pezonanc

MexaHndecKrne BOJIHEI. HpO,Z[OJ'II)HBIC N TIOIICPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHbI U

CKOPOCTB paClpoOCTPAaHCHUS BOJIHBI:

h=v-T

3Byk. ['poMKkocTs U BbicOTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHUIIE
ABYX CpCA. HHq)pa3BYK " YJIbTPAa3BYK

IIpaxmuueckue pabomul

W3mepenue cpenHedl MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; >KECTKOCTH
NpPY>XUHBL, KOA((GUIIMEHTAa TPEHUS CKOJNBXKEHHS; paOOTHl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH IBUXKEHHS OpycKa MO HAKIOHHOHN IJIOCKOCTH;
YCKOpeHUsi OpycKa MpU MABMXKCHHUH 110 HAKJIOHHOW IUIOCKOCTH; YacTOThI M
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W MepHoja
KoJieOaHUH TIPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YIPYTOCTH MpPU TOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
050Ka; paboThI CHUJIBI YIIPYTOCTH MPU MOJBbEME TPY3a C TIOMOUIBIO TTOABIKHOTO
Onoxa.

HccrnenoBanne 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00BEMa IMOTPYKEHHOM
YaCcTH TeJa U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI
OT MACCHI T€JIa; CUJIbI TPCHUS CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O OAAaBJICHUSA U OT
poJia TIOBEPXHOCTH; CHIIBI YIIPYTOCTH, BOSHHUKAIOLIEH B MPYXKHHE, OT CTEIECHU
nedopMaluu MPY>KUHBI, YCKOpEHUs: Opycka OT yria HaKJIOHA HaIpaBIISIOIICH;
nepuoAa (4acToThl) KoueOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHojJa
KOJICOAHUH TPYKMHHOTO MAasATHHUKA OT MAacChl Tpy3a M JKECTKOCTH TPY>KUHBL,
UCCJIEIOBAaHNE HE3aBHUCHUMOCTH MEpHOoJa KONeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHS phluara
Qusuueckue ANeHUs 6 npupode: TIPUMEPHl ABIKEHUS C  Ppa3IHYHBIMU

CKOPOCTSIMU B )KMBOW M HEXWBOU MPUPOJIE, NIEUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHNBBI W OTIUBBI, JABWKCHUC TIJIIAHCT ConHeyHom CHUCTCMBI,



1.31

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSHUE
aTMOC(EpHOTO MaBJICHUS Ha >KMBOW OpraHu3M, IUIaBaHHE DPBIO, BOCIPUATHE

3BYKOB KHUBOTHBIMH, 3€MJIETPSICECHUE, CEICMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoiicmea.: CUUIOMETP, NATYUKH TOJOXKEHHS, PACCTOSHHS U
YCKOpPEHUs, JAUHAMOMETp, MOAIIMUIHUKY, PAKEThl, pblYar, MOJBUKHBIA U
HEMNOJIBWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOIAOIINECST COCYbl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIUYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIONIb30BaHUE YIBTPa3BYyKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETHUYECKOM TEOPUU  CTPOCHHUS
BelecTra. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIECTBA.
Kpucrannnueckue u amopdHbie Tena

JBwxenne wyactun BemectBa. CBS3b CKOPOCTHM JABWKEHUS YacTHL[ C
Temneparypoii. BpoyHoBckoe nBmxkenue, Tudpys3us

CmaunBaHue U KallWUISIPHBIC SIBJICHUS

TennoBoe pacHIMpeHHe U CKaTUE

TennoBoe paBHOBecHe

BuyTtpennsist sHeprusi. PaGora u Teruiomepenada Kak CIOCOOBI M3MEHEHUS
BHYTPEHHEHN YHEPTUHN

Buap! Teronepenayn: TEIUIONPOBOIHOCTh, KOHBEKITUS, U3TyUCHHE

HarpeBanne wu oxnaxzaenue Tten. KoauuecTBO  TEIIOTHI. Y enbHAs

TEIUIOEMKOCTD:

O=am(t,—1)

3aKoH COXPAaHCHUsS SHEPruu B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/IC TCIIJIOBOT'O

Oamnanca:

QO +0, +..=0

Hcnapenne u kKoHaeHcauus. M3MeHEHHME BHYTPEHHEH B3HEPrUM B MPOLECCE
ucrapeHuss U KoHaeHcanuu. KurneHue IKUIKOCTH. YenbHas TerioTa

napooOpa3oBanus: L = O/m

Brnaxxnocts Bo3myxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

34

3.5

3.6

[naBnenne u Kpuctaumzauus. VI3MeHeHMe BHYTpPEHHEH SHEpruM mpu

IJIABJICHUU U KpUCTAJIJIU3allH. YV nenpHas TEII0TA IJIaBICHUS

A==
m

BHyTpeHHss 3Heprus cCropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOIUINBA:

q=0/m

[puniuns! pabdoTs! TermnoBbix apuratenei. KITJI termoBoro apuraress

IIpaxkmuueckue pabomvi

N3mepenune ynenbHON TEMIOEMKOCTH METAJUIMUECKOTO IMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblii IWINHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HarpeThiM LMIMHIPOM, IOCIE OIyCKaHHs €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHOM BIIAXKHOCTU BO3/yXa; YJAEIbHOW TEIJIOTHI
IUIaBJeHUs JpAa. MccnenoBaHue UW3MEHEHMs TEMIepaTypbl BOABI  IpU
Pa3IUYHBIX YCJOBMSIX; SIBICHHUS TEIIOOOMEHA NMpPHU CMEIIMBAHWU XOJIOJAHON U

FOpH‘ICfI BOJBI; IIpOo1IeCCa UCIIApCHUSA

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIIpHbIE
SBJICHUSI B MPUPOJE, KPUCTAILIBI B NpHUpoae, uznyudeHue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KanWUIApbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBHI, NICUXPOMETp, MapoBasi TypOWHA, BUraTeslb BHYTPEHHETO

CrOpaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpu3zanys Ten. J[Ba Buaa 3IeKTpUYECKUX 3apsi/ioB
B3aumopeiicTBue 3apspkeHHBIX Tenl. 3akoH Kynona
3aKOH COXpaHEHUs HIIEKTPUYECKOro 3apsa

Onektpuyeckoe tmone. Hanpspk€HHOCTh anekTpuueckoro moiist.  [lpuHimn

CYTEePIO3UIINH ICKTPUUECKUX MOJICH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenn onexkrpuyeckux 3apsaoB. [lelicTBHE 3IEKTPUYECKOTO IO Ha

aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH

[TocTrossHHBIN AMEeKTpUYEeCKHil TOK. JleficTBUs anekTpudyeckoro Toka. Cuiia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsoxenue.
I=q/t,U=A4/4

DJEeKTPUYECKOE COMPOTUBIICHHE. Y IETbHOE MIEKTPUIECKOE CONPOTUBIICHHE:
R =pl/S

3akon Oma m1st yuacTtka anekrpudeckoit nenu: [ = U/R

ITocnenoBaTenbHOE COETUHEHNE IIPOBOAHUKOB:
I,=1,. U=U,+U,.: R=R +R,
Hapannenbﬂoe COCAMHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:

U=U;I=1+I;R=2.
’ P72

CMelaHHbIE COCOMHCHUA IMTPOBOAHUKOB

Pabora u MmoutHOCTB 3nekTpuueckoro Toka. A = Ult, P = Ul

3akon J[>xoyns — Jlenma:

O=I"R-t

Onelr Opcrena. MarHuTHoOe Mosie MPSMOTO IPOBOAHMKA C TOKOM. JImHum

MarHUTHOM WHAYKIOUKU

MaruutHoe 110JI€ TOCTOSHHOI'O MAarHuTa. B3auMOIENCTBHE IIOCTOSHHBIX

MarHuToB
JelicTBe MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM
Omnbitel @apazes. SBnenue snekTpoMarnuTHOM nHAYKUuu. [TpaBumno Jlenna

Ipaxmuyeckue pabomuol

W3mepenue  3I€KTPUYECKOIO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHMKE
(pe3ucTopsl, JaMII04Ka), OT HAMPsHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBIICHUS OT JUIMHBI MPOBOHUKA, TUIOMIAIA €r0 TOMEPEUYHOTO CEUCHUs U

YACJIBHOT'O COIIPOTUBIICHHA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBCpKa npaBujia Uil 3JICKTPUUCCKOTO HAIIPAKCHHUA IIPU HTOCICAOBATCIIBHOM
COCAWMHCHHUHN IIPOBOAHUKOB, IIpaBuWjia OJId CHJIBI JBJICKTPUUYCCKOTO TOKa IIpU

napajijieJIbHOM COCANHCHUHN ITPOBOAHNKOB (pCSI/ICTOpBI u HaMHO‘IKa)

Qusuueckue sA61eHUA 6 Npupolde: DBICKTPUUECKUE SBJICHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMJd, Ipel( MOIOCOB,

POJIb MAarHuTHOI'O ITOJIA IAJIA )KU3HU Ha 3CMJ'IC, IMOJIAPHOC CUSAHUC

Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEepMETp, BOJBTMETP, PEOCTar,
CUETUMK  DJIGKTPUYECKOW  DHEPrUH,  DIIEKTPOOCBETUTEIbHBIE  NMPHOOPHI,
HarpeBaTeJIbHBIC AIEKTPONPUOOPHI (mpumepsr), AJICKTPUICCKUE
MNpECaAOXPAHUTCIIN, DJJICKTPOMAI'HUT, OJJICKTPOABUTATCIIbL IIOCTOSIHHOI'O TOKa,

reHepaTop MOCTOSTHHOTO TOKa
OnexkTpoMarHuTHbIe BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
JIyueBast mozenb cBera. [IpamosinHEHOE pacIpOCTpaHEHNE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkano

[Ipenomnenne cBeta. 3aKOH MPETOMIIEHHSI CBETA

Hucnepcus ceeta

JInnza. Xox nydeit B nuH3e. DokycHoe paccrosiHue NHMH3BL. OnTuyeckas cuia
avH3bl: D = 1/F

I'ma3 xak ontndeckas cucrema. OnTHueckue mpruoopsl

IIpakmuueckue pabomul
M3MepeHue onTHUecKO cuibl coOuparoliei JUH3bl; (POKYCHOTO pacCTOSHHS
coOuparo1ie JIMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MPEAMETA U U300paKeHus,
KOTJia IpeIMET PacIoyIo’KeH B IBOMHOM (hokyce), moka3aTess MpeoMIICHHs CTEKIIA.
WccnenoBanue cBoiicTBa M300pa)K€HUs, MOJYYEHHOTO C  IOMOLIBIO
coOuparomiell JIMH3bl; U3MEHEHUsT (POKYCHOT'O PacCTOSHHS ABYX CIOXKEHHBIX JIHH3;
3aBUCHUMOCTHM YyIJIa TPEIOMJICHHSI CBETOBOrO Jyya OT yIJla MaJeHUs Ha TIpaHule

«BO3JYX — CTEKIIO»
Qusuueckue senenus 6 npupooe: 3atmMeHus ConHua u JlyHel, nBera Ted,
ONITHYECKHUE sIBIEHUS B atMochepe (1BeT Heba, pedpakuus, pagyra, MUPax)
Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (oToanmapaT, ONTHYECKUE
CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
PagnoaktuBHOCTE. Anb(da-, Oeta-, raMma-usnydeHus. Peaknum anbda-u Oera-

pacnaaa



42
43
4.4
45

4.6

4.7

OmnsiTel Pesepdopaa mo paccesnuto anbda-yactui. [Inanerapuas mogens atoma
CocTtaB aToMHOTrO sifjpa. M30Tomnsl

[Tepuon momypacmnaja aTOMHBIX SACp

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsA0BOTO M MACCOBOTO YHCEI

Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBI pPAaJUOAKTUBHBIA (OH,
KOCMHMYECKHE Jy4YH, pPaJUOAKTUBHOE U3JIy4YE€HUE TMPHUPOIHBIX MMHEPAJIOB,

I[Gf/iCTBHG pPaarnOaKTUBHBIX I/ISJIy‘IGHI/Iﬁ Ha OpraHu3M 4CJI0BCKa

Texnuueckue ycmpotiicmea: CEKTPOCKOI, UHAUBUIYaJIbHbBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAd SHEPreTuKa
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