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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE TMOJOKEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3nkay.

[Iporpamma 10 (u3Mke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUA
COCTaBJIE€HA HAa OCHOBE IOJIOKEHUW M TPeOOBaHUN K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxe ¢ yuetoM deaepanbHOi paboueld MporpaMMbl BOCITUTAHUS U
KOHIICTIIMY TMpernogaBanus yueOHoro npeamera «Duzukay.

Copepxanue mporpaMMbl 1O (QU3MKE HaAMpaBieHO Ha (HOopMUpOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOIIMXCS W OPraHU3alMI0 H3yYCHUS
Gbu3NKM Ha NEeATeIbHOCTHOM ocHOBe. B mporpamme mo ¢(usuke yduThIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yIbTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeielieHue y4eOHOro MaTepuana
1o rojaMm oOydeHus (IO Kjaccam), mpejiaraeT NpuMEpHYI0 TOCIe0BaTEIbHOCTD
M3YUYCHHsS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOTO COJIEpXKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaronuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ 1EIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMmMbl O y4EOHOMY IIPEIMETY.

dusnKa SBIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, TOCKOJBKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, Ouoyiorued, acrpoHoMuerd # (GU3HIECKOU
reorpadueii, BHOCHUT BKJaJ B  E€CTECTBEHHOHAYyYHYIO KAapTUHY  MHDA,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAyYyHOTO METojIa
MO3HAHUS, TO €CTh CIIOCO0A MOTYy4YEHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7ad (pU3UUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune @usukun Ha 0a30BOM YypOBHE MpEIIoJiaracT OBJaJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIECHUBATH U MOHUMATHh OCOOEHHOCTH HAYYHOT'O UCCIIEeI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIOJb30BATh HAYYHBIC JJOKA3aTCIILCTBA
JJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wusyuenus ¢GU3NKKM HA YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
OIpe/eNeHbl B KOHLENLIWK NpenojaBaHus ydeOHoro mnpenmera «Pusnka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @expepauuu, peanu3yrOMIMX
OCHOBHBIE 00111€00pa30BaTEeIbHbIC TPOTPAMMBI.

[enun uzydyeHust Pu3nKu:

npuoOpeTeHNEe HWHTEpEca W CTPEeMJICHUS OOYYaIoImUXCs K HAYYHOMY
HU3YUYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTCIUICKTyaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BHUTHE NPEICTABICHUA O HAYYHOM METOJE MO3HAHUS M (DOPMHUPOBAHHE
MCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PECHHS KaK pe3ysibTaTa H3YUYCHHUS
OCHOB CTPOCHHMSI MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHEpOBaHUE TPEACTABICHUNA O PO (DU3UKH ISl PA3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TIPEJACTaBICHHMH O  BO3MOXHBIX  cepax  Oymymiei
po(eCCUOHANILHOMN JCSITCIIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K
JagbHEeHUIIIeMy OOyYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IeNield MporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ayu:

NpuoOpeTeHNne 3HAHUW O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHUE YMEHUI OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEHIINX pacYeTHBIX 3aJady ¢
UCIIOJIb30BAaHUEM bu3nUecKux MoOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPHEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOTIOATh MPUPOTHBIC SIBJICHUS U BHITIOJHATH OTIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIEIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(pOpMaIend (HU3HNUECKOTO COACpPIKAHUSA,
BKJIIOYAsi MH(POPMAIIHMIO O COBPEMEHHBIX JOCTHKEHUAX (U3HUKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO CO chepamu MPoPeCCHOHATLHON IeATETLHOCTH, CBI3aHHBIMU
C (uU3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSX (PU3NUECKON HAYKH.



OO611ee unciio YacoB, PEKOMEHJOBAHHBIX ISl U3yUeHUs (QU3HKU Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B Henemno), B 8 kiacce — 68
yacoB (2 uaca B Hemeno), B 9 kmacce — 102 wyaca (3 waca B Hejenwo).

[Ipennaraemslii B mporpaMmMe no (puU3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MpHU MPOBEICHUH
7ab0paTOpHBIX PabOT M OIBITOB C YYETOM HWHIWBHUIYAIbHBIX OCOOCHHOCTEU
oOy4Jaronuxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUM, MpeUIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (U3HKE.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Pu3uka u e€ poJsib B IO3HAHUM OKPYIKAIOLIEro Mupa.

®duszuka — Hayka O npupoze. SIBnenHus npuponsl. dusnyeckue sBICHUA:
MEXaHHYECKUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbL. M3MmepeHue Qusnueckux BenuyuH. DPuznyeckue
npudopsl. [lorpemHocTs u3mepeHnit MexxayHapoiHas cucTeMa euHulI.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKW H3Yy4YalOT MIPHUPOAY.
EcTecTBEHHOHAy4YHbIII METOJl NO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabmogaeMoro aBieHus. Onucanne GU3NUECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIENIen

Hemoncmpayuu.

1. MexaHHW4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®usnyeckue mpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
M (HPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue UEHbI I€IE€HUS IIKaJIbl U3MEPUTENIBHOTO PUOOpa.

2. HM3mepeHue pacCTOAHUM.

3. Msmepenune o0bEMA KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3mepenue Temieparypbl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYMKA TEMIIEPATYyPBHI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJible, 4eM OOJIbIIEe BhICOTA
mycCKa.

IlepBoHaya/bHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIBI, HMX pa3Mmepsl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenune wuactun BemecTtBa. CBs3b CKOPOCTH JIBH)KEHHMS YacTHLl C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBsA3b MEXAYy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO IBH>KEHHS.

2. Habmonenue nuddysum.



3. HaOmonenue ~ siBneHuid,  OOBACHAIOIIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JuameTpa aroMa METOAOM DpsIoB  (C  MCIIOJIb30BAaHUEM

doTorpaduit).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOIO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSAKEHUSI.

/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe nBUWKEHUE. PaBHOMEpPHOE U HEPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh NMPHU HEPAaBHOMEPHOM ABWMKEHHMH. Pacuer myTtu u
BPEMEHHU JIBUKEHUSI.
SIBnenue wuHepIMu. 3aKOH WHEpUMH. B3aumojaeicTBue Tel Kak MNpUYMHA
W3MEHEHUsI CKOPOCTH JBWXKEHMs Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
o0beMa BEeIECTBA.
Cuila Kak XapakTepucTuka B3aumojeicTBus Tei. Cuila ynpyrocTd U 3aKOH
['yka. 3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. Chlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOW IpsiMoM. PaBHoneiicTBytomas cui. Cuila TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHne B NpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOnronenue MexaHUYECKOrO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHepUUU.
4. HaOmroneHve n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TEII.
5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEll.
6. CnoxxeHue cuJjl, HalpaBJIEHHBIX 110 OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOMIISI M TaK Jajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IUTOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHUs (aedopmaiun)
MPY>KUHBI OT MPUIOKEHHOM CHUIIBI.

5. ONbITBIL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOLINXCS ITOBEPXHOCTEN.

/laBJieHUE TBEPABIX TeJl, *KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0bema, TemrepaTyphl. llepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTU OT TIHyOuHbl. [mapocraTuyeckuid
napanokc. Coobaromnuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3AylHON oOonouku 3emsu. OmnbiT Toppuuemnmu. M3mepenue atmocdepHOro
JaBJICHUA. 3aBUCHMOCTbh aTMOC(EpPHOTO AaBIIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 1151 U3MepeHus: aTMOChHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUJIaBaHMs TeN: IUIaBaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
KUIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEUCTBYIOUNIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CUIIbI, AEHCTBYIONIEH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOIIEH Ha TeJI0 B KUAKOCTH, OT OOBEMA MOTpYKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30noabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecust pblyara. [IpumeHeHue TmpaBuia paBHOBECUs phluara K OJIOKY.
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«3osi0TOo€ TpaBUIO» MexaHukH. KoadpduumeHt mnosie3Horo AeicTBus (naiee —
KTIIJI) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHAJIbHAS DHEPTHUS.
[IpeBpallieHre OTHOTO BUJIa MEXAHUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HSHEPIUHU B MEXaHUKE.

Hemoncmpauyuu.

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABWIKEHUU Tela

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

TemoBble siBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHs BHYTPEHHEW HHEPruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Buner TEIUIoNEepEeAaAYM:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruloBoro OanaHca. [lmaBinenue u
OTBEpJCBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TermoBbeix apurareneit KIIJ temmoBoro nBuratens.
TernoBble IBUTATENM U 3AIIUTA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmrogeHne OpOyHOBCKOIO IBHXKECHHUS.
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HaGmonenue nuddysuu.

HabOmroienre SBJIeHH CMauMBaHKS U KalMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Buae! Tennonepenayu.

OxuaxkIeHue IpU COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEpruud Tejla B pe3ysbTaTe
Terionepeaayr U paboThl BHELITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIMBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenue yaeapHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yAaenbHON TEIIOTHI IJIABJICHHUS JIbJA.

JJIeKTPpUYEeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsioB. Bzaumopeincraue
3apsoKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TET OT BEJIUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH aiiekTpudeckoro nosis. IIpuHnun
CYHEPHO3UILIUH IEKTPUUECKUX TOJICH (Ha KaueCTBEHHOM yPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsil.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUAKOCTSX U Ta3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DReKTpUYeCcKre eNu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnauTtHO€E nosie. MarHutHoe noJie 3eMJIM U €ro 3HAaY€HUE U1 AKU3HU HAa 3eMUI€.
OnbiT  Opcrega. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMCTBME MArHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 37eKkTpoMarunuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaThiecKast HHAYKIHUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenrpoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TMOJIA.
HcTOYHHMKH TOCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 37eKTpuIecKOoro HanpsKeHUs. BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUHN.
. B3anmopelicTBrE MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH Pa3JICJICHUS MMOJIOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIWH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v oW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL DJIEKTPUUYECKOTO IMOJSI HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, TUIOMIAJAH IONEPEUYHOTO
CEUCHMs M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH DJJEKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJNISI TIOCTOSIHHBIX ~ MAarHWTOB TP HX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nedcTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUSA
KATYIIKH C TOKOM M MarHuTa OT CHWJIbl TOKAa W HAaNpaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue nelcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SBJIEHUSA JJIEKTPOMAarHUTHOM HHIYKLUU:
WCCIICJOBAHUE W3MEHEHHM 3HAYEHUS W HAIPaBJICHMS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHHoe aBMkeHune. CBoOonHOe
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHUIMN CynepIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenue rutaHer Bokpyr ConHua. IlepBas xocMuueckass CKOpOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3MeneHne umiynbca. UMIyabe cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HabGmoneHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTENbHO Pa3HBIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanne Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MeXaHM4eCKUX SIBJICHU, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCHUTEIHHO KaOnuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOICCTBUM TEJL.

M3meHeHnue Beca Tesa pu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenmne peakTHBHOTO JBUKCHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPrUU MPHU JBU>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJBHEWUIIEro PaBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TEIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH  CHJIBI TPEHMS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIPYrOCTH TIpU  TMOJABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTHH.
Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
HHEPruu MPH K0JIeOATEIHHOM JIBUKEHHUH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBoOWcTBa MeXaHMYeCKuUX BOJH. IIpojmonbHble U
onepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTs 3Byka u BbicoTa ToHA. OTpaxeHue 3Byka. MHppasByk u
yJIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuWii Ten IOJA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenune BRIHYKIEHHBIX KOJIeOaHU U pE30HAHCA.
PacnipocTpaneHue npo10bHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTUYECKUI PE30OHAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHue 4YacTOoThl W IepUoJa KOJeOaHWH MaTeMaTU4YecKOro
MasTHUKA.

2. OmpeneneHuie 4acTOThI M EPUOJIA KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJIeOaHUN MPYKUHHOTO MasgTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUN rpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. ONbITBI, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  MEpPUOJA  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
DJIEKTPOMATHUTHOE 10JI€ H 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DneKTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.
CBeToOBbBIE SIBJICHMSI.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pacrpoctpanenue ceera. 3atmenust Connna u Jlynel. Otpaxenune ceera. [limockoe
3epKajno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYyTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TMOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biIn3opyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparoliei JIMH3e.

XoJj Jiydel B paCCEeUBAIOIIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHuun aeiictBus ¢oToamnmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [lonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPAKEHHUS CBETOBOIO Jiyda OT yrjia
naJICHuUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlonmydeHue n300pakeHHI ¢ MOMOILBbIO COOMPAIOLIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHHSI M ONITUYECKON CHIIBI COOMparome
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OOBITBI IO BOCHPUSTHIO I[BETA MPEAMETOB MPHU WX HAOIIOJACHUU uepes
I[BETOBBIC (PUIIBTPHI.

KBaunTtoBbIe siBJICHMS.

Omnwitel Pesepdopna u mmanerapHas Mojenb atoma. Mogmens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWUaTsle CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxens aroMmHoro sapa. Msorombsl. PaamoakTuBHbIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SEP.

SnepHble peaknuu. 3aKOHBI COXpPAHEHHs 3apsS0BOTO U MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JleWCTBHsS paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoaa.

4. HabGnroneHnue TpekoB B kKamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnronenue CrIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccrnenoBanne TPEKOB: U3MEPEHHUE SHEPIrUM YaCTHULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIIMKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHUS  MNPEIMETHOIO  COJEp)KaHUS W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs OATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMeT.

[Ipy M3ydYeHUU JAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTBH: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
ABJICHUSI, NPUMEHSSl T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM UHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIHANBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjielna pealn3yeTcs
32 Cu€T TOro, 4YTO OOYy4YarolIuMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

MCITOJIb30BATh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
quclie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUSI TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HauOOJ€e BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEDP, MTPAKTUUYECKOTO HCIOIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPIHMM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPTUH.

Kaxmas w3 TeM [OaHHOTO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
UCcieoBaHne 0000MIaroIero xapakrepa. Moayib 3aBepIiiacTcs MPOBEICHUEM
JMArHOCTUYECKON U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHMsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKu Ha yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHbI CIEAYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3UYeCKO HAYKH;

- ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX/ICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THYECKUX IPUHLHUIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3CTEeTHYeCKOr0 BOCIIUTAHUS:

- BOCTIPUATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HAaHHME IIEHHOCTH (HU3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAXKHEHIIEH COCTABIIOLIEH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOW JF0OO03HATETBLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIBbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MacHOTO TOBEACHHS Ha
TPaHCIOPTE, HAa Joporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKA peQIEKCUM, MPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B pPEIICHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOW W



COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DPUIUYECKUX
3HAHUU;

e - MHTEPEC K MPAKTUYECKOMY M3yUCHUIO Mpodeccuii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTallUA HA TPUMEHEHHEe (U3NYECKUX 3HAHWW JUIS PEIIeHUs 3aaad B
o0lacTi OKpY’Kalolled Cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLEH Cpeibl;

e - OCO3HAHHE TJIOOAIBHOTO XapaKTepa HKOJOTHYCCKUX MPOOJIEeM U MyTed X

pEIICHUS;

e 8) aganTanuum K U3MEHSIOUIUMCH YCJOBHUSAM COLUMAJIBLHOM U NPHPOIHOU
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHSHUH HWCCICIOBAHUN H
MIPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEATEIbHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIE€ (OPMYITHPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TMPUOOPETCHWH HOBBIX (PU3UUYECKHUX
3HAHUU;

e - CTpEMJICHHE aHATM3UPOBATH U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BJIUSHHS HA OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTte OcCBOCHHsS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTAaNpeMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC JICHCTBHUS,  PETYJISTUBHBIC
yHUBEpCAIbHBIC yUeOHBIC TCUCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble JjornuecKkue 1eMCTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



YCTaHABIIMBATh CYIICCTBECHHBIN MPU3HAK KJIACCU(DUKALINYA, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHHSI,;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B paCCMaTPUBACMBIX (PaKTax,
JTAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHYMHHO-CJICJCTBEHHBIC CBS3M IPH HW3YYCHHH (PU3NICCKUX
SIBICHUH ¥ MPOIIECCOB, JICIAaTh BBIBOJBI C HCIIOJIb30BAHHEM JIETYKTUBHBIX
Y WHIYKTHUBHBIX YMO3aKJIFOUCHUH, BBIIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

CaMOCTOATENILHO BBIOUPATh CMOCOO pelieHuss Y4eOHOUW (U3HUECKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapUaHTOB pEIICHUs, BHIOOp Hamboee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbcKe AeCTBHUA.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TNPHUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTIBITA, MCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWIIee pa3BUTHE  (PUBNIECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MIPUMEHSThH Pa3JIMUHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orObope HHpOpMAIMU WIM AAHHBIX C Y4ETOM MPEAJIOKEHHOW Yy4uyeOHOM
(hu3nYeCKOM 3a1a9H;

aHaJU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH MHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpeICTaBICHUS;

CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIPEACTABICHHUS
nHpopMaIMu ¥ WUIIOCTPUPOBATh pelllaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, harpaMMaMu, HHOH rpadukoil 1 X KOMOMHAITUSIMH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE IelCTBHSA:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJaud W TOAJCpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXIACHUAMH JPYTUX YYaCTHUKOB
auanora, OOHapy»XUBaTh Pa3IUYKe M CXOJICTBO MTO3UIIHA;



BBIP@XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myOJIMYHO MPECTABIATh PE3yIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OIBITA
(aKCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

NOHMMaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW palbOThl MNpU PELICHUH KOHKPETHOH (umyeckon
poOJIeMBI;

NPUHUMATD IIeJTH COBMECTHOW NIE€ATEIHHOCTH, OPraHN30BBIBATH JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiTh poiH, OOCYXIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAMpaBICHUIO M KOOPAWHUPYS CBOM JCHCTBHS C APYyTUMHU
YJICHAMHA KOMAaH]IbI;

OLIEHHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA

CaMoopraanaunﬂ:

BBISIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
11 perieHust GU3NYECKuX 3HaAHUM;

OPUEHTHPOBATbCS B  PA3NMUYHBIX MOAXOAAX MPUHATUS  pEIICHUN
(vHAMBUAYaNbHOE, MPHUHATUE PEUICHUS B TPYIIE, MPUHITHE PEIICHUM
rpynmoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus: (pU3nueckoi 3a1auu win
IUITaHa MCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh MIpe/ijiaraeMble BAPUAHTHI PEILICHU;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, 3M0Hl/IOHaJIbHLII7[ HHTCIJICKT.

JlaBaTh aJICKBATHYIO OLICHKY CUTyalluH U IIpejiaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHKEHUS) PE3yJIbTaTOB
JESTENBHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJIE B XOJ BBITIOJHECHUS
(bU3UYECKOT0  HCCIIEIOBAaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHUBIIUXCS CHUTyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIMX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA 1IEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJi€ CIopa WIH JUCKYCCHH
Ha HAYYHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIrOro;
NpU3HABATh CBOE MPABO HA OMIMOKY MPHU pEelIeHUH GU3NUYECKUX 3a7ad WK
B YTBEPKIACHHIX HA HAYYHBIC TEMbI M TAKOE 7K€ MTPABO JIPYTOro.



ITPEAMETHBIE PE3YJIBTATDBI

K xoH1y 00ydenus B 7 Kiaacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKUE  SIBJICHHUS,
HaOJIIOICHHE, DKCIIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUS, PaBHOJCHCTBYIOIIAS
cwia,  gedopmanus  (ympyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEmIoBOE JABUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHUE TEJI, paBHOBECHE TBEPABIX TEN C 3aKPEIVIEHHOW OCKIO
BpaleHus, Tepenada AaBiICHUS TBEPABIMU TeEJIaMHU, XHUAKOCTIMU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [MpEeBpaIleHUs
MEXaHUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpY>KalollleM MHpe, B TOM uHcle (U3UYECKUEe SBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
Npupojie, ACUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EPHOTO aBJICHUS HA >KMBOW OpraHU3M, IJIABaHHUE PhIO, phIUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUM;
OMUCHIBATh U3yYEHHBIE CBOMCTBA Te U (DU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
¢uznyeckre BEIMYMHBI (Macca, O0BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTU, CHJIa TSKECTH, BEC
Tella, Cuja TPEHUs, JAaBlieHHWEe (TBEPAOTO Teia, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCcKas pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(PQUIIMEHT TOJE3HOr0 JICHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TMOTCHIMalIbHAs DHEPrusi), MPU OMUCAHUMU MPABUIHHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEJIHMYWH, HX
0003HaueHUsT W €IUHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO0 BEJIMYMHY C JAPYTMMH BEJITUYHMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SIBJICHUS W IPOIIECCHI,
UCIIOJIb3YsI TIpaBUjia CJIOXKEHUs CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBUIO paBHOBecUs pbiuara (6s10Ka),



«30JI0TO€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUs MEXaHUYECKOM
DHEPTrUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEeHHE u3 1-2
JIOTUYECKUX II1aroB ¢ ONopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUINUYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBl H
dbopmynbl, CBsA3BIBatOUIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIJIOBHS 33/1a4d 3alHChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BENTMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOJWTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIsl PEIICHUS 3aJiay, OIICHUBATh PEATUCTUYHOCTh
NOJIy4YeHHOU (PU3UUECKOI BEIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh HOpPH MOMOLIU
(bu3NYECKUX METOAOB, B OMMCAHUH MCCIIEOBAHMUS BBIICTSATH IPOBEPSIEMOE
MpEANoyioXKeHne  (TUIOTe3y),  pa3inyartb W UHTEPIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeiaTh
BBIBO/IBI 10 €0 PE3yIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(buznyecKux CBOICTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIEC
MIPEANOIO0KEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MacChbl Tena,
o0béMa, CHUJBl M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
M(POBBIX MPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMUYMUHBI OT
JIpYrol € HCHONb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYILErocs Tejla OT BPEMEHU [BHKEHUS TENd, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT ILIOIIAI CONPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YUTMHEHHS TPYXUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHMsI TEJ, YCJIOBHM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4e€OHOTO UCCIEeNIOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Clenys MNPeJIo)KeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKHUX BEIMYMH B BUJE



MIPEVIOKCHHBIX TAOMUIl U TPaPUKOB, JeNaTh BBIBOJABI 10 pe3yjbTaTam
WCCJICIOBAHNS,

NPOBOJIUTh KOCBEHHBIC H3MEpPCHHS (U3MUECKHX BEJIMYUH (TJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWJIA TPEHHS CKOJIBKCHHS,
JaBJICHWE  BO3MyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas  Ha
MOTPYKEHHOE B JKUIKOCTH TeNI0, KOA(DPHUIMEHT TMOJIE3HOTO IEUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJIHCHUH W3MEPEHHU COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

COOJTFOIAaTh MpaBUiIa TEXHUKU O€30TMaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIIMIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepHU30BaTh NPHUHIMIBLI  JIEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa WX oOmucaHus (B TOM 4YHUCIE:
MOJIINITHUKK, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BRICOTOMEP, TIOPIIHEBOK HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAuMble (PU3NYECKHEe 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOANTh  MPUMEpPHl  (HaXOAWTh  HWH(POpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOU
KU3HU JI71s1 obecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPYIKaIOIIEH Cpeie;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUW ® TYTEM CpPaBHEHUS PAa3MYHBIX HCTOYHUKOB BBIJCIATH
uH(DOpMAITUIO, KOTOpas SIBISICTCS IMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh MPHU BBITTOJTHCHUHM yUE€OHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
auTeEpaTypy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie MyOJUYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yjbTaTax MPOCKTOB
WA Y4eOHBIX HCCIEIOBAaHUN, TIPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALIAEH;

OpU BBINOJHEHUM Y4E€OHBIX MPOEKTOB W HCCIECJOBAHMH paclpeaessiTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJladaMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JEUCTBHUM, aJcKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMINbl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoH1y o0yuenus B 8 kiaacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMopdHBIE Tea, HACHIIICHHBIH W HEHACBHIMICHHBIM Tap, BJIAXXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSAS DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOJHUKHU
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paziuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE U CXKaTHhe, TeIvionepesaaya,
TEIUIOBOE PaBHOBECHUE, CMAayMBaHWE, KalWJUISPHBIC SIBJICHUS, MCIapeHUeE,
KOHJICHCAIMs, TUIaBJICHUE, KpUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEnI0nmpOBOHOCTb, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPSIOB, NEUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS)
10 ONHUCAHMI0O HX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpY’KaloleM MHpEe, B TOM 4HCIe (U3NYECKHE SBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATXKECHUE U KAaNWUISIpHBIE SBJICHUS B IPUPOJE,
KpUCTaUIbl B mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
SBJICHUSI B atMocdepe, dIEKTPUISCTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MoIOCOB, POJb MArHUTHOTO TOJISI IJis KU3HU Ha
3emJie, MOJISIPHOE CHUSTHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Te M (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
(bu3nYecKue BeTUYHHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUIECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TeEIIOTa
IJIaBJICHUS, YJeJbHAas TeIioTa IMapooOpa3oBaHus, YJAEJIbHas TeIioTa
CropaHusi TOIUIMBA, KOI(PPUUIMEHT TOJIE3HOTO JEWUCTBUS TEIJIOBOM



MAalllMHbI, OTHOCUTEJBHASl BIAXHOCTHh BO3[yXa, JJIEKTPUUYECKHM 3apsm,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBIICHWE IPOBOJHMKA,
yACIbHOE  CONPOTHBIEHHWE  BelIecTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH  ONHCAHUM MPABUIBHO  TPAKTOBAThH
(U3MYECKUN CMBICH UCIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS] U €IUHUILIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU
CTPOEHHUs BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1eNu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MaTeMaTH4YeCKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalMid NPAKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBISABIISTH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4YEeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBHUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIbl, cBs3bIBatOlIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIIOBUS 3a/1a4M 3aIlUCBhIBATh KPATKOE YCIIOBUE, BBIABILITH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BBIOMpaTh 3aKOHBI U  (QPOPMYIIBI,
HEoOXoAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HAUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO pPEHIUTh TPH TOMOIIU
(U3NYECKUX METOJOB, HCIOJIb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIJCISThH
MIPOBEPSAEMOE  MPEIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0OBAHUSA, A€aTh BBIBOJIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHHIO (UBMYECKUX SIBIICHUWA WJIU
(U3UYEeCKUX CBOMCTB TeJ (KaMMIISPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT ero o0bémMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TpPH MU3IYYEHUH OT LBETa M3JIydaromen (MOrJIonaromieil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUIAKOCTU U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHUCTBUE
AJIEKTPUYECKUX  3aps0B, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJlM3allisl MAarHUTHBIX II0JIEM ITOCTOSHHBIX MArHUTOB, JEUCTBUSA
MAarHATHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa 3JIEKTPOJABHUIATENSl TMOCTOSHHOTO TOKa): (OpPMYJIMpPOBATH
poBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 IMPEIJI0KEHHOTO
000py/10BaHus, OMUCHIBATh XOJ1 ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBITIOJIHATG ~ MPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIHYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
ApYrod C HCHOJB30BAaHUEM IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEYHOTO
CEYEHHMSI U YAEIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJIHHUKE,
HCCJIEOBAHUE IOCJIEAOBATENBHOIO M IMApPAJUIEIBHOTO  COCAVMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHMs], CIEAys NPEeAIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMIl W TpadHKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIEAOBAHMS;

POBOJUTh KOCBEHHbIE U3MEpEHUA (PU3NYECKUX BeIUUMH (yAelIbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEII0KEHHON WHCTPYKLHMH, U
BBIYKCIIATHh 3HAUEHUE BEJIMYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH IIPH padoTe C 1ab0paToOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MNPHUHIMIBI  JEHCTBUS H3YYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOuHa, amMIepMeTp,
BOJITMETP, CUETYMK DIJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HarpeBaTENIbHBIE ATEKTPONPUOOPHI (MPUMEPHI), FNEKTPUUECKUE
MPETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOJIMMBIE
buznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA W H3MEPUTEIIbHbBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lelel ¢ MOCIeA0BATENbHBIM U MMAPaUICIbHBIM COECAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTIeH;



NPUBOANTh  MpPUMEpPhl  (HaXoaWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (DU3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ nmpudopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOJIOICHMS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (U3HUECKOTO COJEpKAHUS B
NHTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH © MyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBOM UM MOXKET OBITh HEJJOCTOBEPHOIA;
MCTIOJIb30BaTh MIPH BBIMOJIHEHUN YYEOHBIX 33aJlaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (U3MUYECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn aTEpHET, BliageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
ComepKaHWsi, B TOM 4YHWCIE TNyOIWYHO TPEACTABISTh PE3YIbTAThI
MPOCKTHOM WJIM HCCIICIOBATEIHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W WCCIEIOBAHHWHA (PHU3UIECKIX
MPOIECCOB pacHlpeeNiaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IUIaHA JACHUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITENLHOCTD TPYIIIBI, BEICTPAUBATH KOMMYHHKATHBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIXKEHUs, Aehopmaius
(ynpyrasi, mjiactuuyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHE KOJIeOaHusl U
BOJHBI, 3BYK, HHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JIalbHO30PKOCTbD,
CHEKTPbl UCITyCKAHUSI U TIOTJIONIEHUS, anb(da, OeTa- U raMma-u3IydeHus,
M30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath sBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKEHUE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIIbHOE NBIKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3JIOKCHHUE OEJIOT0 CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
M3ITYYCHHS) TIO OMTMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBICHUC;

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3MUECKUX SBIEHUU B
OKpyXaroleM Mupe (B TOM uwncie (QU3UYECKHe SBICHUS B TPUPO/IE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHAMH, 53XO0, IIBeTa Ted,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHUE BUIMMOTO,
yabTpaUOJIETOBOITO W PEHTTC€HOBCKOTO M3JIyYEeHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITYyUCHUE
MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIyUYCHUU Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UUECKUX
SIBJICHUU;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeI M (U3MUCCKHUE SBJICHUS, UCIIOJIB3YS
¢bu3nYecKue BENMWYWHBI (CpPEeIHSsI WU MTHOBEHHAs CKOPOCTh Tejia MpHU
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tela, HUMITYJIbC TelNa, WMIIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTUs TeJa,
MOJHITOTO HaJl MOBEPXHOCTHIO 3€MIJIU, MOTEHIMATbHAS DYHEPTUs CXKATOU
NPy XUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHW4YeCKas OSHEpTHs,
MEPUOJT M YacTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMJICHHS CPE/Ibl), IPU OMHCAHUN
MPaBUJILHO TPAKTOBaTh (M3MYECKUH CMBICT HCIOIL3YEMBIX BEIUYHH,
0003HaueHUs W EIUHUIBI (U3MUYECKUX BEITWYNH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKHE SBICHUS W IPOIECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHUs DHEPTHU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsIOBOTO M MacCOBOTO YHCEI



OpHU SACPHBIX PEAKIHSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

OOBSACHATh (PU3NUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbe 3a4ayd  (OMHUparolIuMecs Ha cuctemMy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI M (POPMYIIbI, CBA3BIBAIONINE (HU3UIECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alKChIBaTh KpPaTKOE
yCIIOBHE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIC IJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHHWBAaTh PEAJMCTUYHOCTh IOJYUYEHHOTO 3HA4YeHUs (pusmueckon
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TP MOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBIACIATH
IPOBEPSIEMOE  MPEIINONOKEHNE, OICHUBATh MPAaBWIBHOCTh IOPSJIKA
NPOBEJICHUS  MCCIEIOBAaHUS, JIeNIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OTIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(¢u3nUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh NEpHUOAA KOJeOAHUN NPYKHUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY]Ibl MaJIbIX KoJIeOaHUH, MPSIMOJIIMHEMHOE paclpoCTpaHEHUE CBETA,
pa3ioxeHne Oenoro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHs B
IJIOCKOM 3€pKajie M CBOMCTB HM300pak€HHs IpeaMeTa B coOuparoIiei
JUH3e, HAOJIOJIEHNE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3Iy4YEHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOTO Habopa
o0Opy/MOBaHUs, ONUCHIBATH XOJ OMbITA W  €ro  Pe3yJbTaThl,
(GhopMyITUPOBATh BHIBOIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesnsis
cCpeqHee 3HAUYCHHE W3MEPSIEMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a HU3MEpPEHHUS
(M3MepUTeNHbHOTO TPHOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BETUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUM 0€3 HayaJlbHOM CKOPOCTH, Iepuoja
KoJie0aHWl MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HHUs CBETa OT yrja MaJeHWs W yria MPEeJOMJICHHS OT yriia



NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENFHO COOUpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJNbTaThl IOJYYEHHOM 3aBHUCHUMOCTH
(bU3MYECKUX BEIWMYMH B BHUJE TAOIWIl U rpadUKOB, JEJIaTh BBIBOJBI I10
pe3yJibTaTaM HCCIICOBAHNUS;

NPOBOANTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYXHUHBI, KOIPPULIUEHT
TPEHHsI CKOJBXKEHHs, MeXaHHM4ecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWN MaTeMaTHUYecKOro U MPYKUHHOTO MAasiTHUKOB,
ONTHWYECKass CHJIa COOMpamIeld JIMH3bI, pPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHS, COOUpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPCHHUS, CIEMYs MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IpH padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

pa3iuyaTh OCHOBHBbIE TIPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHUCIE:
CHHUIOMETP, NATUUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pAaKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SABJICHHM U HEoOXoaumble (huU3MUecKue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI M CXEMATHUHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKUX TPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHHI B INIOCKOM 3€pKalie U cOOMparolel IMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [PUMEPaX)
MPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU U1l obecriedeHus: 0€30MacHOCTH MPU OOpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3JI0POBbSI U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYSI TOMCKOBBIN 3allpoc, HAXOAUTh



IyTH OINpPEAEIICHHs] IOCTOBEPHOCTU MOJIYYEHHON MH(POpPMALIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JONIOJIHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh IPU BBINOJIHEHUN Y4E€OHBIX 33JIaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXNaHHs, CIPABOUYHbIE MaTepHUalbl,
pecypcsl cetu HTEepHET, BIaneTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(GOpMALlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh Pe3yIbTaThl IPOEKTHOM WM UCCIIeI0BATENbCKON
NEATENbHOCTH, IIPU  3TOM TIPaMOTHO  HMCIIOJIB30BaTh  HM3YYEHHBIN
MOHATUUHBIN anmapar Hu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0coOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
Kontpoabnbie IIpakTuueckue
n/n NpOrpamMMmbl Bcero o0pa3oBaTejibHbIE pecypcChl
padoTsbI padoThI
Pasneu 1. ®usnka u e€ posib B NO3HAHUM OKPY’KAIOLIEro MUpa
1.1 ®dusuka - Hayka o IpUPOAE 2 https://m.edsoo.ru/ZJ2U13BM X
1.2 dusnueckue BEININHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHay4YHBI METO/T TO3HAHUS 2 1 https://m.eds00.ru/ZOL7QLIIS
Hroro no pazneny 6
Paznen 2. IlepBoHavasnbHble CBeJIEHUS 0 CTPOEHUHU BellleCcTBa
2.1 Crpoenue BemiecTBa 1 https://m.edsoo.ru/2SJ151M41
BIDKCHHE M B3aMMOJICHCTBHE Yac
2.2 A HHC 1 BSAIMOACHCTBHE HacTH 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEILECTBA
2.3 ArperatHble COCTOSIHUS BEIlIeCTBa 2 https://m.edso0.ru/ONOV1XY1K
Uroro no pazneny 5)
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Tel
3.1 MexaHH4eCcKOe IBIKEHIE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuwmsi, Macca, MIOTHOCTH 4 1 https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
aByienne. [lepemaua gasie é
4.1 Jlasieru PEAATA IABJICHILT TRCPIBIMU 3 https://m.edsoo.ru/X0DW367P2

TCJIaMU, XKUAKOCTIAMHU U ra3aMu


https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBIIeHHUE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMOC(epHOE TaBICHUE 6 https://m.edso0.ru/T7134SXNO
4.4 HCHCTBP_I,C FRHAROCTI 1 rasa Ha 7 3 https://m.edsoo.ru/NFE60Y8NK
[IOrPY>KEHHOE B HUX TEJO

Hroro no pazneny 21

Pa3nea 5. PaGora 1 MOIIHOCTB. JHepPrus
51 Pabora 1 MoIHOCTE 3 https://m.edsoo.ru/75LMREDY1
52 [IpocThie MeXaHU3MBI ) https://m.eds00.ru/504NQXKX9
5.3 MexaHndecKas SHepTrHus 4 https://m.edso0.ru/G30454EMT

Uroro no pazneny 12

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME


https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoaudecTBO 9acoB

JaekTpoHHbIe (LM (poBbHIE)

Ne ni/nt Konrtpoasnbsie IIpakTnueckmue
NMporpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPCHI
padoThI padoThI
Pazgen 1. TensioBble AIBJIEHNA
1.1 CtpoeHue 1 CBOMCTBa BELIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 Tennossle mpoueccsl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazneny 28
Paznen 2. DiekTpruyeckue ¥ MAarHMTHBIE SIBJIEHUS
9 .3
2.1 fIeKTprHecKHe 3apsfm,1 APAACHHBIC 7 1 https://m.edsoo.ru/R4QORCTQ4
TeNa U UX B3aUMOIEHCTBHE
2.2 ITocTOSTHHBIN TEKTPUUCCKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarguTHbIE SIBIEHUS 15 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHIYKIIUS https://m.edsoo.ru/7QOD8EL15
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

ITPOITPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaudecTBO 4acoB

duaekTpoHHbIe (LM pPoBbLIE)

Ne n/mn Kontpoabnbsie  IlpakTnyeckune
NpOrpamMmblI Bcero o0pa3oBaTejibHbIe pecypchl
padoThI padoTsbI
Pa3zpnen 1. Mexanuveckue siBJIeHUSA
M 0
11 CXAHMHACCROC ABHACHIC H CHOCODBE €10 10 1 https://m.edso0.ru/CEOGHRGTL
OTIFICAHUS
1.2 BzaumopeiicTtBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Utoro no pazneny 40
Pasnen 2. Mexanuveckue KoJie0aHUs U BOJHBI
2.1 MexaHu4eckue KojaeOaHus 7 3 https://m.eds00.ru/S5VIGSAI3
2.2 MexaHu4eckre BOHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
C)
3.1 HICKTPOMATHITTHOE HOIE 1 6 2 https://m.edsoo.ru/DT98BSEY0
AIEKTPOMArHUTHBIEC BOJIHBI
Hroro o pasneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHUSA
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ OoNITHYECKHE PUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 https://m.eds00.ru/2Z5AH0DTO
Wroro no pasneny 15


https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u MorjionieHue cBeTa

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrpoeHue aToOMHOrO szipa https://m.edsoo.ru/U3WX2R61B
5.3 SAnepHble peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro no paszneny 17
Pa3nea 6. [ToBTopuTe1bH0-00001a10 1M MOAYJIb
IT 600
6.1 OBTOPCHIE I ODODIIEHIE COACPAALI 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca Gu3nku 3a 7-9 xnacc
Wroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 27

I[TPOT'PAMME


https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHHOYPOYHOE INTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJibubie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

eKTpOHHBbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

®du3uka — HayKa 0 IpUpo/Ie.
SBnenus npupopl. Pu3ndeckre
SIBJICHUS

https://m.edsoo.ru/35YPBIW5K

MexaHudeckue, TCIUIOBEIC,
AJICKTPUYECCKUE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznyuecKkre BEIMUYUHBI U UX
U3MepeHue

Ypoxk-uccienopanue
"N3mepenue TemnepaTypsl Ipu
MTOMOLIH KUJKOCTHOTO
TEPMOMETpPA U AaTYUKA
TeMmeparypbl"”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3YYalOT
npupoy. EcrecTBeHHOHAay4YHBIN
MeToJ no3Hanusg. Onucanue
(bu3NYECKUX SBJICHUH C
HOMOIILIO MOJIEIEN
VYpok-uccinenosanue "[Ipoepka
TUIIOTE3BL: TAIBHOCTH MOJIETA
IapyKa, MymeHHOTo

https://m.edsoo.ru/I16U53L6H

https://m.edso0.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCN8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPHU30HTAIILHO, TEM OOJIBIIIE,
4geM OoJIbIIie BBICOTA IMycKa'
Crtpoenue BerecTBa. OMBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIECTBA

JIBM>KeHUE 4acTHUIl BELIECTBA

https://m.edsoo.ru/F5PU40LYR

https://m.edso0.ru/HQ31SN1F3

Ypok-uccinenoBanue «OIbITHI
10 HAOJIOIECHUIO TEILIOBOIO
pacCIIUPECHHSI Ta30BY

https://m.edsoo.ru/FT87UNTLS

10

11

12

13

14

ArperaTHbl€ COCTOSTHUS
BeIECTBA

B3anMocBss3p Mexny
CBOMCTBaMHU BEIIECTB B pa3HbIX
arperaTHbIX COCTOSHUSIX U UX
aTOMHOMOJIEKYJIIPHBIM
crpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI

MexaHudueckoe IBUKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIDKCHHE

Cxopoctb. EnuHuIBI CKOpOCTH
Pacuet nyt 1 BpeMeHn
JBHKCHUS

https://m.edso0.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

16

WNuepiusi. 3akoH UHEPIUU.
BzaumogeiicTBre Tl Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JBHIKCHUS TEII

IImotHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/KX5510I1BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

17

18

Macchl 1 00beMa Tella o €ro

MJIOTHOCTHU
Jlabopartopnast pabota
«OrnpeneneHue MIOTHOCTH
TBEPIOTO TEJIA»

Pemenue 3amau nmo reme
"[lmoTHOCTH BemecTBa"

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

19

Cuia Kak XxapakTepUCTHKa
B3aumozaencTaus Ten. Cuna
ynpyroctH. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

21

22

23

24
25

26

JlaGopartopnas pabota
«M3ydenue 3aBUCUMOCTH
pactspkenus (nedopmarmn)
IIPY’KUHBI OT NIPUJIOKEHHON
CHUTBD»

SIBnenune tarorenus. Cuna
TAKECTHU

CBs3b MEXKY CUJION TSKECTH U

Maccol Tena. Bec tena.

Pemrenue 3amad mo teme "Cuia

TSDKECTH"

Cuna TsKecTH Ha JPyTrux
mranetax. Ouznyeckue
XapaKTePUCTUKH TJIAaHET

N3mepenne cuit. JluHamomeTp

Bec tena. HeBecomocTh

CnosxeHue 1ByX cui,
HaIMpaBJICHHBIX MO OJTHOM

https://m.edso0.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1IZGKCKH

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

27

28

npsiMoil. PaBHozeicTByoIas
CHII

Pemrenue 3amad mo reMe
"PaBHonelicTBYIOIIAs CHIT"
Tpenue CKoJIb)KEHUS U TPEHUE
nokos. Tpenue B ipupozae u
TEXHHUKE

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

30

31

32

JlaGopatopHas pabota
«M3ydenue 3aBUICUMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT CHIIBI
TaBIICHUS U XapaKTepa
CONPHUKACAIOIINXCS
MMOBEPXHOCTEI»

Pemenue 3anayd Ha onpeneneHue
PaBHOJACHCTBYIONIEH CHJITBI

Pemenne 3amad mo temam: «Bec
tenay, «['paduyeckoe
n3o0paxeHue cuimy, «CUIb,
«PaBHOAEUCTBYIOIIAS CHAIDY

KoHTponbHas paboTa 1mo Temam:
«MexaHn4uecKoe JIBUKCHHEY,
«Macca, IIIOTHOCTBY, «Bec
Tenay, «I'papudeckoe
n300pakeHue cuny, «CUIbD»

https://m.edsoo.ru/TAQP4B30A

https://m.edso00.ru/5YY23XXSD

https://m.eds00.ru/T9V639RZF

https://m.edsoo.ru/P4RO8WE4D

33

JaBnerune. CiocoObI
YMEHBILICHUS ¥ YBEITUUCHUS
JaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

HaBJ’IeHI/Ie rasa. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

35

36

37

JIaBJIEHHS Ta3a oT 00bEMa,
TEeMIIepaTypbl

Ilepenava naBneHus TBEPABIMU
TeJIaMU, XKUIKOCTSIMU U ra3aMH.
3akoH [lackans

JlaBiieHUE B KUJKOCTH U Tase,
BBI3BAHHOE JIEVICTBUEM CHUJIBI
TSIKECTH

Pemrenue 3amad mo reMe
«JlaBneHue B )KUIAKOCTHU U rase.
3axon ITackamsay

https://m.edsoo.ru/CG5P08NWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coobmaromuecs: cocyzsl

I'mnpasnnueckuii npece

https://m.edsoo.ru/7THDBMDHR?2

https://m.edsoo.ru/67X2LF396

40

Manomerpsl. [lopuiaeBoi
JKMIKOCTHBIN HACOC

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emun. [Ipuannb
CYIIECTBOBAHHUS BO3AYIIIHOM
0005109kH 3eMiid. 3aBUCUMOCTh
aTMOC(EPHOTO JIaBICHHS OT
BBICOTHI HaJl YPOBHEM MOpA

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

Bec Boznyxa. AtmocepHoe
JlaBJICHUE

N3mepenune armocdepHoro
napienus. OnsIT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIFWMZ1J

45

bapomerp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

46

47

ATMoOcdepHOe aBiIeHIEe Ha
PAa3JIMYHBIX BBICOTAX

Pemrenue 3amad mo reMe
"AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumMenoBa cuia

https://m.edsoo.ru/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

48

JlaGopatopHas pabota
«OrmpenenieHne BHITATKUBAIOIICH
CHUJIBI, ICVCTBYIOILEHN HA TENO,
MOTPY>KEHHOE B JKUIAKOCTH

https://m.edsoo.ru/7U401DLK2

49

50

51

52

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJIe OT 00bEMa
MOTPYKEHHOM B KHIKOCTh YaCTH
Tea

IInaBanue Texn

Jlabopartopnas pabota
"KoncTpyupoBanue apeomerpa
WM KOHCTPYUPOBAHUE JOJKU U
OIpE/CIICHUE €€
rpy3onoabEMHOCTH"

Pemrenue 3amad mo reMam:
«IInaBanue cynoB.
BosznyxomnaBanuey, «JlaBienue
TBEPJbIX TEJN, )KUJIKOCTEN U
ra3oB»

https://m.edsoo.ru/QUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edso0.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanuyeckasi pabota

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

55

56

MoutHocts. EqrHune!
MOIIIHOCTH
VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MoABEME 110 JIECTHUIIE"
IIpocTsie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiyare

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

S7

58

59

Konrponsnas padora no teme
«JlaBneHue TBEpABIX TET,
KHUJIKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
pabora

PezepsHblii ypok. Pabora ¢
TEKCTaMH 1o Teme «JlaBieHune
TBEPIIBIX TEJ, KUIKOCTEH H
ra3oB» / Beepoccutickas
poBepoyHas padbora

Poruaru B TexHuke, OBITY U
npupoze. Jlaboparopnas pabora
«HccnenoBanue ycioBHil
PaBHOBECHS pbIYara

0.5

https://m.edso0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

60

61

Pemenue 3aJ1a4 110 TCMEC
«YcnoBus PAaBHOBCCHA pblUara»

Kosddunment nonesnoro
JEeUCTBUS MEXaHU3MA.
JlaGoparopHas pabota
«M3mepenue KIIJI HakIOHHON
IUTOCKOCTI

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

P
62 " SHCTITE A TIO Teme " 1 https://m.edsoo.ru/VE5XBQLVS
Pa6ora, mourHOCTH, KI1/]

Mexanndeckas dHEprusl.
63 Kunetnueckas 1 noTeHIIAaIbHASA 1 https://m.edsoo0.ru/3HQE7HOYK
SHEPTHUs

3aKOH COXpaHEHMUsI

64 1 https://m.edsoo.ru/46Y22ZPME

MEXaHUYECKON YJHEPTUU

YPOK-3KCIIEPUMEHT 1O TEME
"DKcnepuMeHTaNbHOe
oTpeieNieHNe U3MEHEHHSI
65 KHHETUICCKOU 1 1 1 https://m.edso0.ru/SM7E7YTZC

MOTEHLHUATBHON SHEPTUH NPU

CKaTBIBAHUH TEJIA 10 HAKJIIOHHOM
mwiockocty"

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSDY

66 1 1 https://m.edsoo.ru/AECZ9T7EC

PezepsHblii ypok. Pabora ¢
67 TEKCTaMHU 0 TEME 1 https://m.edsoo.ru/MJIPGGSA3

"MexaHu4yeckoe IBIKeHue"

PesepBHbIit ypok. Pabora ¢
68 TekcTaMu 110 TeMe "Pabora. 1 https://m.edso00.ru/XT2SMNZYM

MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Tema ypoka

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPHUU U UX OIBITHBIE
MOATBEPKICHUS

Macca u pa3mep aTOMOB U
MOJIEKYJTT

Mopaenu TBEpIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSHUMN
BElIECTBa

KoaudecTBO 4acoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHE CBOUCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro
COCTOSIHUH BEIIECTBAa HA OCHOBE
TOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOpUH

Kpucrannuueckue u amopHbie
Tena

https://m.edsoo.ru/DJYTZQHS83

https://m.edso00.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOG HaTAXKCHHUC

TemnoBoe pacmmpenue n
coKaTue

https://m.eds00.ru/7XZHOXTSK

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TETIOBOTO JIBIYKCHHS YaCTHUI]

https://m.edsoo0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

10

Buytpennss sueprusi. CriocoObt
W3MEHEHUSI BHYTPEHHEN SHEPruun

Bunael Terionepenaun

https://m.edsoo.ru/BBVCIOMH6

https://m.edsoo.ru/WF4J3070P

11

12

VYpoxk-koHpepeHuus
"IIpakTHUeCcKOEe UCTIOIb30BAHUE
TEIUIOBBLIX CBOMCTB BCIICCTB U
MaTCpHraJIoB B LEIAX
sHeprocoepekeHus "

KomnmgecTBo TEIIOTHI. YILGJH)HaSI
TCIITIOCMKOCTD

https://m.edso0.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

14

15

16

17

18

YpaBHEHHE TEIJIOBOTO OaslaHca.
Terui0o0MeH ¥ TEII0BOE
paBHOBECHE

JlaGopaTopHas paboTa
"UccnenoBaHue ABJIEHUS
TEIJI000MEHa MPU CMENTMBAHUN
XOJIOAHOU U Tropsiueit Boabl"

Pacuer konu4yecTBa TEMIOTEI,
HEOOXOAMMOTO JIJIsi HarpeBaHUs
TeJa W BBIICISEMOTO UM TIPH
OXJIAXKIEHUH

JlaboparopHast pabota
"OnpeneneHue yaeinbHOi
TEIJIOEMKOCTH BellecTna"
DHeprus TOIIUBA. Y IenbHas

TCIUIOTA CropaHusd

IInaBnenue u OTBCPJACBAHUC
KPHUCTATINIMICCKHUX TCJI.

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2ZN6N5GV

https://m.edsoo.ru/JSMRA1LAPW

https://m.edsoo.ru/401T1ZJAH

https://m.edso00.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

19

20

VY aenbHas TEMIOTa MIIaBICHUS
JlabopaTopHas pabota
"Onpenenenue yaenbHOMU
TEIUIOTEI IIJIaBJIE€HU Jbpaa"
[TapooGpazoBanue u
KoHaeHcauus. Mcnapenue

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

21

Kunenue. Y nenpHas temnora
napooOpazoBaHus U
KOHJICHCAIIMU. 3aBUCUMOCTh
TEMIIEPATYPBI KUIIEHUS OT
aTMOC(EepHOTO TaBJICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

23

24

25

26

27

BnaxnocTs BO31yXa.
JlaGoparopHas paboTa
"OnpeneneHre OTHOCUTEIBHOM
BJI&KHOCTH BO31yXa"

Pemenne 3aJla4 Ha OIpPCACIICHUC
BJIA’JKHOCTH BO3yXa

[IpuHIMIBI pabOTHI TEIIOBBIX
neurareneii. [Taposas Typ6uHa.
JIBurarenb BHYTPEHHETO
CTOpaHHUS

KII/I TermoBoro aBuraress.
TeruioBble ABUraTenu M 3aliuTa
OKpY’KaroIer cpejipl

3aKOH COXpaHEHHU U
MIpEeBpAIEHNs SHEPTHH B
TEIUIOBBIX MpoLeccax

IToaroroBka kK KOHTPOJIBHOMN

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6

https://m.edsoo.ru/UJASDRDOH

https://m.edso0.ru/B1IKX6RPQ9

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

28

29

30

31

32

33

34

35

pabore 1o Teme "TernmoBsie
siBieHust. MI3menenne
arperaTHbIX COCTOSIHUI
BenecTna”

KonTponbnas pabota mo Teme
"TerioBble IBICHMS.
W3meHeHune arperaTHbIX
COCTOSIHUHM BelecTna"

Dnektpuzarus Teun. [[Ba pona
NEKTPHUYECKUX 3aPSIOB

Ypoxk-uccienoBanue
"DnexTpusanus TeJl UHAYKIUEeH
U MIPU CONTPUKOCHOBEHHUM"

B3anMopencTere 3apssKeHHBIX
ten. 3akoH Kymona

DNEKTPUUYECKOE TOJIE.
HanpsixeHHOCTB
3JEKTPUYECKOro nos. [IpuHnun
CYIEPIIO3ULIMU DIIEKTPUYECKUX
noJjen

Hocurenu snekrpuyeckux
3aps/10B. DIIEMEHTAPHBIN 3apsi.
Crpoenue atoma

[TpoBOIHUKY M TUAIIEKTPUKH.
3aK0H COXpaHEHUS
3JIEKTPUYECKOTO0 3apsiaa
Pemenue 3aga4 Ha npuMEHEeHNE
CBOMCTB AJICKTPUYECKUX 3apAI0B

https://m.edsoo.ru/0X03133KU

https://m.edsoo.ru/9E85KDOQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

https://m.edso00.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

37

38

DIEKTPUYECKHM TOK, YCIOBHS
€ro cyuecTBoBanus. MictouHuku
3JIEKTPUUYECKOTO TOKA

JlelicTBUS AIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "JleiictBue
AEKTPUYECKOTO T10JIsI Ha
MIPOBOJHUKY U TUAJIEKTPUKH"

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUI TOK B METaJLIaX,
KHUJKOCTSX U razax

https://m.edsoo0.ru/E4ACO0OOYPF

40

41

42

43

44

45

DJIeKTpUYecKas 1emb U €&
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryJIMpoBaHue CUIIbI TOKA"

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™merp. JIabopatopHas
pabota "U3mepenue u
peryJpoBaHue HanpsHKeHus"

ConpoTHuBieHHE TPOBOJHMKA.
VY nenpHO€E CONPOTUBIICHUE
BEIIECTBA

JlabGopaTopHas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
COIPOTHBIIEHUS POBOJIHUKA OT
€ro JUIMHBI, TUTOIAIN
MOTNIEPEYHOI0 CEYEHUS U
marepuana"

3aBUCUMOCTD CHUJIBI TOKA OT

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

https://m.edsoo.ru/ESUO5PC4G

https://m.edso00.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

46

47

48

HanpspkeHus. 3akoH Oma st
y4dacTka [enu

JlabopaTopHas pabota
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaMpPSHKCHHS Ha
pesuctope"

IlocnenoBarenpHOE U
napajieIbHOEe COSTUHEHUS
MIPOBOJIHUKOB

JlaGopaTopHas paboTa
"I[IpoBepka mpaBuIIa CIOKEHUS
HaIpsLKEHUH pu
MOCIIEI0BATEILHOM COCTMHEHUHN
JIBYX p€3UCTOpOB"

https://m.edso0.ru/X5THIN3RM

https://m.edso00.ru/HJ9903493

https://m.edso00.ru/VQ3VYPOTS8

49

JlabopaTopHas pabora
"[IpoBepka npaBuiia Jis CUJIbI
TOKa MpHU NapauieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa /1715 pa3InyHOro
COCTMHEHHMSI TIPOBOTHUKOB

Pabota 1 MmomHOCTh
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna
JlaboparopHasi paboTa
"Onpenenenne paboTh U
MOIIHOCTH AJICKTPUIECKOTO

https://m.edsoo.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VVR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

53

54

TOKa"

DJIEKTPUYECKUE LENH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTostHHBIE MATHUTHI, UX
B3aUMOJIEHICTBHE

https://m.edso00.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "Mzydyenue
MOJIEH ITOCTOSSHHBIX MAarHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

57

58

MarnutHoe nojie. MargutHoe
oJjie 3eMJIM U €ro 3HaYeHUe sl
JKA3HU Ha 3emiie

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DnexkTpuuecKue 3apsabl.
3apsKEeHHBIE TeNa U UX
B3aumoaeucTeus. IlocTossHHBIN
AJEKTpUYECKUil TOK"

KonTponbhas pabota no teme
"DneKTpruyuecKue 3apsabl.
3apspKEeHHbIE TeNa U UX
B3auMoaencTBus. I10CTOSHHBIN
ANEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edso00.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edso0.ru/ZISSWA4Z7W

59

PezepBHbiil ypok. Pabora ¢
TekcTaMu 10 Teme "I1oCTOsHHBIH
3JeKTpuyecKkuit Tok" /
Bcepocculickas npoBepodHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

60

61

62

63

64

65

pabora

OmneiT Opcrena. MarautHoe
T10JIE€ DJIEKTPUYECKOTO TOKA
MarauTHo€ 1oJie KaTyIIKH C
TOKOM

[IpuMmeHeHne IeKTPOMArHUTOB
B TexHuke. JlabopaTopHas
pabora "M3ydyeHnue neicTBus
MarHUTHOTO TIOJISl Ha MPOBOTHUK
¢ TOKOM"

DNeKTPOABHUTATENb MTOCTOSTHHOTO
ToKa. Mcrionp3oBanue
JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JJaboparopHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboTbl
aJIeKTpoABUTaTeNs"

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHAYKIUH.
IIpaBuiio Jlenna

Onexrporenepatop. Criocoosl
TIONyYEHHS MEKTPHUECKOH
SHEPTUH. DIEKTPOCTAHIINU HA
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

IToaroToBka K KOHTPOJIBLHOU
pabote mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo0.ru/KG8XDIUWD

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sABJIeHUS"

KonTponbhas pabota no teme

66 "DIeKTpUUECKNEe U MAarHUTHbBIE 1 1 https://m.edso00.ru/APBXXTADS
SBJICHUS"

PesepsHblit ypok. Pabora ¢

67 TekctaMmu 1o teMme "TemnoBsle 1 https://m.edso0.ru/4B8GKYQ1X
saBIIeHUS"

PesepBHblii ypok. Pabora ¢
68 TEKCTaMHU 0 TeMe "MarauTHelie 1 https://m.edso0.ru/ISHXLLTXX
ABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 145


https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

KoanuecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(POBbIE

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero U3y4eHusi 00pa3oBaTeJbHbIC PECypPChI

padoThI padoTsbI

MexaHndeckoe JABUIXKXCHUC.

1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCHUTENBHOCTH 1 https://m.edsoo.ru/UWFLOQ33T
MEXAHNYCCKOI'O IBUXKCHUS

P .
ABHOMEPHOE HPAMOIHHEIHOE 1 https://m.edso0.ru/E6SRWOZKO0

JIBIDKECHHC

HepaBHoMepHoe nipsiMOJIMHEITHOE
nerokeHue. Cpenssis u 1 https://m.edso00.ru/L043PYTGB
MTHOBEHHAsi CKOPOCTb

[IpssMonunenHoe
PAaBHOYCKOPEHHOE JIBUKEHUE. 1 https://m.edsoo.ru/8KUYWCHBO0
Yckopenue

CkopocTb IpSIMOJTMHEHHOTO
PaBHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/HXCDF3ZC8

I'paduk ckopoctu

Jlaboparopnas pabota
"OnpeneneHne yCKOpeHus Tea
IIPU PAaBHOYCKOPEHHOM 1 1 https://m.edsoo0.ru/1IKKINJFO8

JIBIKCHUH 10 HAKJIOHHON
IJIOCKOCTH"

CsobOoanoe nanenue teir. O
BODOAHOC HAACHHE TET. LBITE 1 https://m.eds00.r/NMOAAGGEQ

Tanmunes


https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMepHOE IBIKEHHE TIO
okpyxHocTH. [lepuos u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamienust. JIuneitHas u yrimoBas
CKOpPOCTH

10 Henrpoctpeutenkioe https://m.eds00.ru/O5L FGWEZY
YCKOpEHHe
IT i H .B

11 CPBBIH SAKOH HPIOTOHA. BEKTOP https://m.edso00.ru/TADTURL3K
CHJIBI
Bropoii 3axkoH HeroTOHA.

12 . https://m.eds00.ru/5A28NGVEV
PaBHoOelicTByOIIAdA crita
T i H .

13 PETHH SAKOH HBIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unusi cui
P

14 CILICHIE Sa/1atl Ha HPHNMCHEHHC https://m.edso0.ru/GEM2S4HK9
3akoHOB HrroTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHHE 3a/aT 1o TeMe «Hia https://m.edsoo.ru/HML1AMN12
YOPYTOCTI
JlaGopaTtopnast pabota

17 «OmnpeneneHue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 3a/aT 1O TeMe «Ha https://m.edsoo.ru/PJDH2DCOT
TPEHUSD»
JlaGopaTtopHnast pabota

20 "Onpenenenue ko3 duimeHTa https://m.edsoo.ru/C56RD8K X8
TPEHHUS CKOJIbKEHHS"
P "3

21 CHICHHE 3AIAT O TEME ~ SaKOHbI https://m.edso00.ru/VT3T38KBU

Herotona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

22

23

24

TpeHus"

Cuna TSDKECTH M 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOTHOTO TaeHUS
VYpoxk-kounpepenuus "JBrxeHue
TE€J BOKPYT TPABUTAIMOHHOTO
uenTpa (ConHevHas cuctema).
lamaxkTuku"

Pemenwe 3agau o teme "Cuna

TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edso0.ru/BLGGQ9259

https://m.edsoo0.ru/VV02GV8YAT

25

26

27

28

29

IlepBas kocMHuueckast CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBeCHe MaTepHaIbHOMN
TOYKH. AOCOITIOTHO TBEPOE TEIO.
PaBHOBecue TBEpIOTrO TENA €
3aKPEIIEHHON OCBIO BPAILICHHS.
MowmeHT cuisbl. LlenTp Tsxectn

PaBHOBecHe MaTepHaTbHON
TOYKH. AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOrO TENA C
3aKPEIIEHHON OCBIO BPAILICHHS.
MowmeHnT cuisbl. LleHnTp TsxecTn

Pewrenue 3amau no reme
"MomeHnT cuisbl. Llentp Tsxectn"
IToaroroBka K KOHTPOJIBHON
pabote o Teme "MexaHn4YecKkoe
nBmwxkeHue. BizauMmoaencreue Tea"

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

https://m.eds00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

31

32

33

KoHnTtponbHas paboTta mo teme
"MexaHUYeCKOE IBKEHIE.
Bs3aumozeiictue ten"

Nmnynbce Tena. UMiynbe cubl.
3aKOH COXpaHEHUsl UMITYJIbCa.
Ynpyroe u Heynpyroe
B3aUMO/ICHCTBUE

Pemrenne 3amad mo teMe "3akoH
COXpaHEHUs UMIyJbca'
VYpoxk-koH(pepenus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/J1BOUJ2Y G

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

34

35

36

37

38

39

40

Mexanunueckasi paboTa u
MOIITHOCTb

PaboTa cuitbl TshKeCTH, CHITBI
YIIPYTOCTH M CHJIBI TPEHUS
Jlaboparopnas pabota
«Onpenenenune padoThl CUIIbI
TPEHUS TIPU PABHOMEPHOM
ABHWXKCHUHN TCJ1a 110
TOPHU30HTAILHON TTOBEPXHOCTH

CBs13b 3HEPrUU U paOOTHI.
IToTrenumanbHas SHEPrUs
Kunernueckas sneprust. Teopema
O KUHETUYECKOHN YHEPrun

3aKOH COXpaHEHMsI SHEPIUU B
MEXAaHHKE

JlaGoparopHnast pabota
«3yueHue 3aKoHa COXpaHECHUS

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edso0.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/MWKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

41

OQHCPIun»

KonebarensHOE IBMKEHUE U €T0
XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3SEQ3BHBZ3

42

3aryxaromue KoieoaHus.
BriyxneHHbIe KOTeOaHMs.
Pesonanc

https://m.edsoo.ru/13ZKD2M12

43

44

45

46

47

48

49

MareMaTtuyeckuil ¥ Npy>KUHHBINA
MasiTHUKH

Ypok-uccienoBanue
«3aBUCUMOCTb TIEpUOAa
KOJIEOAHHH OT KECTKOCTH
MPY>KHUHBI ¥ MACCHL IPy3a»

[IpeBpanienue sHepruu npu
MEXaHUYECKUX KOoIeOaHUAX

JlaGopartopHnast pabota
«OmnpeneneHue 4acToThl U
nepuo/ia KojaeoaHuil mpyKUHHOTO
MasiTHUKa»

JlaGopatopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MacChl
rpy3a»

Mexanudeckue BoaHbI. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpononpHbIE 1 IOTIEPEUHBIE
BOJIHBI

VYpox-koH(pepeHus

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

https://m.edso0.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

o1

52

"MexaHU4eCKHe BOJTHBI B
TBEpAOM Teine. CelicMuueckue
BOJIHBI"

3Byk. Pactipoctpanenue u
OTpa)K€HUE 3ByKa
Ypoxk-uccienopanue
"HaOmroienre 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.

AKyCTHYECKHI1 pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZVS8

https://m.edso00.ru/AOY3HSN3G

53

54

55

56

57

58

Ypok-koHpepeHuus "YnbTpazByk

U UH(pa3ByK B IPUPOJIE U
TeXHHKE"

[ToaroToBka K KOHTPOJIBLHOM
pabote mo Teme "3aKOHbI
coxpaHeHHus. MexaHu4ecKre
Koyie0aHus U BOJHEI"

KonTtponbnas paboTta mo teme
"3aKOHBI COXpaHEHHUSI.
Mexannyeckue KonebaHus u
BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.
DJeKTPOMarHuTHbIE BOJIHBI
CBoiicTBa 3JIEKTPOMATHUTHBIX
BOJTH

Ypok-koudepenmus "[lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnons3zoBanue

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

59

60

61

62

63

64

65

66

AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOIi cBA3N"

VYpok-uccnenoanue "N3yuenue

CBOMCTB OJICKTPOMAarduTHBIX BOJIH

C IOMOIIBIO MOOMIIEHOTO
tenedona"

Pemenue 3anad Ha onpeneneHue
YaCTOTHI U JJTHHEI
3JIEKTPOMATHUTHOM BOJIHBI

DneKkTpoMarHuTHasi Ipupoaa
cBera. CKOpOCTh CBeTa.
BonHoBEIE cBoliCTBa CBETA

HcTouHuku cBera.
[IpssMonuHenHOE
pacnpocTpaHeHHE CBETA.
3armenus ConHua u JIyHsl

3aKOH OTpaKCHHsI CBETA.
3epkana. Pemenne 3a1au Ha
MPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

HpeHOMHeHI/IC cBeTa. 3aKOH
IIpCJIIOMJICHHUA CBCTA

[TonHOE BHYTpEHHEE OTpa’KEHHUE
cBeTa. Mcnonb30Banue MoIHOTO
BHYTPEHHETO OTPa)KEHHUS B
ONTHYECKUX CBETOBOJIAX

JlabopaTtopHnast pabota
"UccaenoBanue 3aBUCUMOCTHA

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edso0.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

67

68

69

yIi1a MpeaoMJIeHUs] CBETOBOTO
Jy4a OT yIJia aJicHus Ha
rpaHule "BO31yX-CTEKIJIO

nn

Ypok-koHpepeHus

" cnonb30BaHME ITOJTHOTO
BHYTPEHHETO OTPa)KCHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBs3B"

JInnasel. OnTHYecKkas CHIIa JIMH3BI

ITocTpoenne n3odpaxeHuii B
JMH3aX

https://m.edso00.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

71

72

73

74

75

JlaGoparopHas pabota
"Onpenenenne GOKyCHOTO
paccTOsSHUS ¥ ONITUYECKON CUIIBI
cobOuparomet TuH3b"
Ypok-koHpepeHus
"OnTuyueckue JIMH30BbIC
npubopsr"

I';1a3 xak onTryeckas cucrema.
3peHue

VYpok-koubepennus "JlepexTor
3penus. Kak coxpanurts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. OneiTel HetoTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucniepcus ceera

Jlaboparopnas pabota "OnbITHI
0 PA3JIOKEHHIO OEJIOTO CBETA B

https://m.edso00.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo0.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIIEKTP U BOCHIPHUATHIO LIBETA
MPEIMETOB MPU MX HAOIIOICHUN
yepe3 [BETOBbIC (PUIIBTPHI"

VYpoxk-nnpaktukym "BosHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHIusa u gudpakuus”
@) P

77 meITeL Pesephopaa n https://m.eds00.ru/PI22QVEIV
ITaHeTapHast MOJICTb aTOMa
IT Bopa. M

78 OCTYNIATHL bopa. VIOACID atoMa https://m.eds00.ru/OBJPHEOG?2
bopa
Hcnyckanue 1 TOTJIONICHHE CBETA

79 aroMoM. KBautsl. JIuneiyartoie https://m.edso0.ru/MILRTHPCO
CHEKTPbI
Ypok-nipaktukyM "HabmroneHue

80 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
C )

82 TPOCHIE aTOMHOTO ipa https://m.eds00.ru/IRVFSKOFK
Hyknonnas monens
Pannoa .

83 FHOAKTHBHDIC IPEBPAtleHiy https://m.edso0.ru/RA796 TPSP
H3zoTtonsl
Pemenue 3 :

84 | HICHIE ST O TEME Y https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE TIPEBpAIICHUS

85 [lepuon momypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PannoakTBHBIC U3TyYEHUS B https://m.edso0.ru/X1J4002C4
NpUpOJe, MEAUIIUHE, TEXHUKE"
Sne € peak . 3ako

87 /ICPHBIC PEAKIIH Hpt https://m.edsoo.ru/YOQ2XMKOO0

COXpPaHCHUA 3apAa0BOro U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

88

MaCCOBOI'O YHCCJII

DHeprus CBs3HU aTOMHBIX SJIED.
CBsi3b Macchl U SHEPTUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemtenue 3amad mmo reme
" nepHble peakuuu”

https://m.eds00.ru/OD4KHLOQ4T

90

91

92

93

94

95

Peakuuu cunTe3a u neneHust
anep. ctounuku sHEprun
CounHua u 3BE31
Ypok-koudepenmus " nepHas
sHepreTuka. JlercTBus
pPaZlMOaKTUBHBIX U3NTy4YEHUN Ha
JKUBBIE OPraHU3MbI"

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DIeKTpOMarHUTHOE TOJIE.
DNeKTpOMarHuTHbIE BOJHBI.
KBanToBsie siBeHUS"
KonTtponbnas paboTta mo teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHbIE BOJHBI.
KBanToBsie siBeHUS"

[ToBTOpenue, obo0IIEHHE.

JlaGopaTopHnbie paboThI 1O Kypcy

"Bzaumoneiicteue ten"

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"TenoBbie nporecch”

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/5UTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ
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https://m.edsoo.ru/MMJNLZOSQ

96

97

98

99

100

101

102

[ToBTOpEHME, 0000IICHNE.
Pemenue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME

"KII/] TerutoBbIX ABUTaTeaei"

IToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3aj[a4 10 TeMe
"KII[ s5mektpoycTaHoBOK"

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie paboThI 1O KypCy
"CBeroBble sBIEHUSA"

[ToBTOpenwue, o600meHne. Pabora
C TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHUs B MexaHUKe"

[ToBTOpenue, o600menue. Pabora
¢ Texctamu 1o Teme "Komnebanus
Y BOJIHBI"

[ToBTOpenue, o6o0mmenue. Pabora
¢ Tekctamu 1o teme "CBETOBEIC
siBJIeHus"

IToBTOopenue, o6o0mmenue. Pabora
¢ Texkctamu 1o teme "KBaHToBas
u siiepHas ¢puznka

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.edso00.ru/91XS3CXDT

https://m.eds00.ru/L3YKVIINT

https://m.edso00.ru/LG3271SQ6

https://m.edsoo.ru/W7I1E16NU8



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
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https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

UCIIOJIb30BaTh U3YUYEHHBIE MOHATHUS
pa3iauuaTh SBJICHMS 110 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SBICHHUE

pacro3HaBaTh TPOSIBIIEHHE H3YyYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KaroIieM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOIE,

IIpHu 3TOM IICPCBOAUTHL IMPAKTHYCCKYIO 3a1a4dy B yqe6Hon, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SIBICHHMA

1.4

1.5

OMKCHIBATh HW3YYCHHBIE CBOHCTBA Ten U (U3MUECKHE SBICHHS,
UCTIONB3Ysl  (DM3WYECKHE BEIWYWHBI, TPH ONMUCAHWHM TPABHILHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOIB3YEMBIX BEIMYUH, WX
0003HAYCHUS U €IUHUIIB (PU3NUECKUX BEJIUYHH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEeJIMYMHAMHU, CTPOWTH TpaUKU  HM3YUYECHHBIX  3aBHCHMOCTCH

(1)I/I3I/I‘leCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBIICHUS W TPOIIECCHI,
UCIIONIB3YSl M3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPA)KCHHE

1.6

1.7

OOBSICHATh (PM3MUECKUE SBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMid MPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh IPUYMHHO-CIEJCTBECHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKux maroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WIIU

3aKOHOMCPHOCTH

peuiaTb paC‘IéTHHC 3aJa4u B 1 -2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHbI U



(dbopMyIIbI, CBSI3BIBAIONNE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 3aJa4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢du3nueckre BeITUUUHBI B (POPMYIIBI M TPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JaHHBIE, HEOOXOIUMBIE ISl pelIeHHs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTD MOJTYYeHHOW (PU3NUECKON BETUYUHBI

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pacro3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXXHO PELIUTh MpPU HOMOIIA
(Gu3n4ecKux METOJOB, B ONHCAHUU HCCIEJOBAaHUS  BBIACIATH
npoBepseMoe  NpeArnoiokeHue  (TUIoTesy),  pa3idyarb U
MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yiabTaT, HaXOAWUTh OUIMOKH B

XO0JE€ OIIbITa, A€J1aTb BBIBOJBI 110 €TI0 pE3yJibTaTaM

MpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (1)I/ISI/II-IGCKI/IX SIBJICHUU WU
(U3MYEeCKUX  CBOWCTB  Tel:  (QOpMyIHpOBaTh  IPOBEPSIEMbBIC
MPENONIOKEeHUsI, CcoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHUs, 3aIIUCHIBATH X0/ OMBITAa U (POPMYJIUPOBATH BHIBOJIBI

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HCIOJIB30BAaHHEM AaHAJIOTOBBIX H
UQPPOBBIX MPHUOOPOB, 3aMHCHIBATh IOKAa3aHUS MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

MPOBOAMTH  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOW  (pU3NYECKOU
BEIMYMHBI OT JAPYrOM C MHCIOJNb30BAHUEM MPSMBIX H3MEpPEHUl,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOIO MCCIEIOBAaHUA, COOMPAThH
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS], CIEAYS IPEII0KEHHOMY ILIaHY,
¢buKcHpOBaTh PpEe3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIHUIl U TpaUKOB, J1€JIaTh BBIBObI

10 pe3yJibTaTaM UCCIIEI0BAHUS

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIEIys
NPEUIOKEHHON MHCTPYKIUH: TIPU BBITOJHEHUH U3MEPEHUil coOuparh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOWU

BCINYHHBI

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e301macHOCTH IpHu pa60Te C

nabopaTOpHBIM 000pyIOBaHUEM

yKa3blBaTh MPUHLIMIBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTEpHU30BaTh MPUHLUIBl JIECHUCTBUS H3YUYCHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX ONHUCAHMS,
UCMONb3ys 3HaHUA O CBOMCTBaX (PU3MUYECKUX SIBIEHUH U

HGO6XOI[I/IMBIG (bl/ISI/I‘ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

MPUBOIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NUCCKUX 3HAHUH B MTOBCETHEBHOM
JKU3HU i obOecriedeHHss O€30MacHOCTH Tpu  oOpamieHuu  C
npuOOpaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJIIOICHNS HOPM DKOJIOTUYECKOTO MOBEICHUS B OKpY Kalollel cpefie

1.16

1.17

1.18

OCYILIECTBISATH OTOOP MCTOYHMKOB MH(opManuu B cetu MHTepHET B
COOTBETCTBMM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTIATh MHPOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBOW WIIH

MOXET OBITh HEOCTOBEPHOM

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAY4YHOIIONYJISIPDHYIO ~ JIUTEpaTypy  (PU3MYECKOrO  COJAEp)KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeT, Biaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UHDOpMAIUK

13 OJJHOM 3HAKOBOM CHUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMAIMH (PU3UUECKOTO
COJZIEp>KaHusl, B TOM 4YHCJIe MyOTUYHO JeNaTh KpaTkue COOOIICHHUS O
pe3yibraTax TPOSKTOB WM YYEOHBIX HWCCIICIOBAHUA, TPU ITOM
IpPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM IMOHATUHHBIN ammapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYINICHUE MPE3CHTALlUEeH

1.19

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTarTa

1.1

IIPU BBINIOJHEHUH Y4€OHBIX IMPOEKTOB M UCCIIEIOBAaHUI pacipeneiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33]lauaMH,
CIIEIUTh 3a BBIIIOJHEHHMEM IUIAHA JIEUCTBUHM, aJeKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JI€ATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YUYUTBIBAS MHEHHE

OKPYXKaIOIIUX

HpOBepﬂeMbIe NMPEIAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1

00pa3oBaTeJIbHOM NPOrPaAMMbI OCHOBHOT'O 00111€er0 00pa30BaHUs

HCIIOJBb30BaTh MMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINMHMCAHHIO HMX XapaKTCPHBIX CBOWMCTB M Ha



1.3

1.4

1.5

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

pacro3HaBaTh TPOSIBIIEHHME M3YyYCHHbIX (PU3HUECKUX SIBJICHUH B
OKpY’KalollleM MHUpe, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJIUThH NMPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIJEISThH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

ONUCHIBATh H3YYEHHbIE CBOHCTBA Tel U (U3MUECKHE SIBICHHUS,
UCTONB3ys (U3MYECKHE BEIMYUHBI, IMPU ONUCAHUU MPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  MCMOJIB3YEMbIX  BEJIUYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapaKTCpUu3oBaTh CBOMCTBaA TECII, (1)I/I3I/I'~IGCKI/IC SABJICHHUA W IPOLECCHI,
HUCIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIIOBECHYIO
(bOpMyJ'II/IpOBKy 3aKOHa MW  3allucCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIpAKEHHE

1.6

1.7

1.8

1.9

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00BscHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIbI0 1 — 2 WM3y4EeHHBIX CBOWMCTBA

¢bu3nueckux ABICHUMA, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemats pacy€THbIe 3a7a4u B 2 — 3 JEeMCTBHSI, UCTIONB3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONIUE (DU3MUSCKUE BEIIMIMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 32J1a4H 3aIHChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX Ui peIIeHHus 3a/ladyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEoOXonuMBbIe Al €€ pelleHus], MPOBOAUTh PacuyéThl U CPAaBHUBATH
MOJIydeHHOE 3HAaYeHUE (U3MYECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHBbIMH

paciio3HaBaThb HpO6H€MBI, KOTOpPBIC MOKHO pPCHIUTH IIpU ITOMOIIOH
(1)I/I3I/I‘-IGCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMCAHUC UCCIICAOBAHNs, BBIACIIATH
MMPOBEPACMOC MPCAINIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa
MMPOBEACHMA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

MNpOBOAWUTL OIIBITEI 110 Ha6JHOIIeHI/IIO (1)I/ISI/I‘~IGCKI/IX SIBIICHUIT WJIN

¢busznyeckux  CBOMCTB  Ten:  (opmynHpoBaTh — IpOBEpsieMble

NPEANONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO



1.10

000pyI0BaHUs, OMMCHIBATH XOJ OTBITa U (POPMYIUPOBATH BHIBOJIBI
BBIIIOJIHATH IIPSMBIE WM3MEPEHUS C HCIIOIb30BAHMEM AaHAJIOTOBBIX
puOOpPOB U AATUYUKOB (HU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHN ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3WYECKOMN
BEJIMYMHBl OT JAPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPCHHMN:
IUIAHUPOBATh MCCIIEIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl NOJIYYEHHOM 3aBUCUMOCTH B BHJE TaOiMIl U rpaduKoB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IMPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(R (S14% HpCI[J'IO)KGHHOfI HHCTPYKIIMHK, W  BBIYUCIATH 3HAUCHUC

BCIINYHHBI

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TIpu pabore ¢

abopaTOpHBIM 000PYI0BAaHUEM

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBIISITh CXEMBI
NEKTPUYECKUX LENeld C IOCIEAOBaTENbHBIM W MapaUICIbHBIM
COCJMHEHHEM DIIEMEHTOB, pa3linyas yCJIOBHbIE 00O3HAYCHHS
AJIEMEHTOB JJIEKTPUYECKUX LICTIeH

OPUBOAUTH MNpHUMEPHl (HAXOAUTh HMH(POpPMALUIO O MpuUMepax)
MPAaKTUYECKOTO UCTOIH30BaHUS (PU3NIECKUX 3HAHUHA B MOBCETHEBHOMN
KM3HM i obecriedeHus O€30MacHOCTH MpH  OOpallleHHH C
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUS 310POBbS U
COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKpYXKaoIleH cpeie
OCYILLIECTBIATh NOUCK MH(OpMauK GU3NIECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUM M IIyTEM CpPaBHEHUs
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIISICTCSA MPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIb30BaTh IIPpU  BBIITOJHCHUU y‘-IC6HBIX 3aJIaHUM HAay4YHO-



1.19

1.20

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJACpXKaHUS, CIPABOYHBIC
MaTepuainbl, pecypchl ceth MHTepHer; BnameTts  npuEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKUE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUECKOTO
COJlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEJICTaBIsATh Pe3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3ITOM
rPaMOTHO UCIOJIb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(bu3MKH, COPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

P BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (U3MUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYMIE B COOTBETCTBHH C
IOCTaBJIICHHBIMU  3a/1a4aMH, CJEAUTb 3a BBIINOJHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJAJ B JCSITEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

1.2

HCIIOJIB30BAaTh U3YUYCHHBIC TOHATUSA

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHME M3YyYCHHBIX (PU3MUCCKUX SIBJICHUH B
OKpY’>KalollleM MHUpEe, B TOM yucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCTONB3ys (U3MYECKHe BEIMYUHBI, IMPU OMUCAHUU MPaBUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  MCIOJIb3YEMbIX  BEJIMYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMUYUH, HAXOJUTh (POPMYIIbI,

CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU



1.5

1.6

1.7

1.8

1.9

BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapaKTEpU30BaTh CBOMCTBaA TECII, (1)I/ISI/ILIGCKI/IC SABJICHHUA W ITPOLECCHI,
HCIIOJIB3YA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBECHYIO
(bOpMy.HI/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIPAKEHUE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 W3YyYEHHBIX CBOMNCTBA

¢bu3nUecKux ABICHHUM, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7auyd (OomMparomuecs Ha cucremMy u3z 2 — 3
YpaBHEHHIA), WCIONB3yS 3aKOHBI W  (QOPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/1aud
3alHMChIBaTh KPAaTKOE YCIOBHE, BBISABISATH HEJOCTAIOUIME WM
M30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUIL PELICHUs, MPOBOJIUTH pacyEThl M OICHUBATh PEATHMCTHYHOCTD

MMOJIYYCHHOI'O 3HAUCHU (pHSH‘-ICCKOfI BCJIIMYHHBI

paciio3HaBaTb l'IpO6J'ICMBI, KOTOPBIC MOKHO PpPCIIMTL IIpHd IIOMOIIU
(1)I/ISI/I‘I€CKI/IX MCTOAO0B, MCIIOJIB3Yys OINMMCAHUE HCCIEA0BaHUs, BBIACIATH
MMPOBCPACMOC TIPCAIIOJIONKCHUC, OLCHUBATH IIPABUJIBHOCTL [MOPAAKa
MMpOBCACHUA HCCIICAOBAaHHA, [JOCJIaTb BBIBOABI, HWHTCPIPETHPOBATH

PE3YyIIbTAThI Ha6J'IIOI[eHPII>i 1 OIIBITOB

NPOBOANUTH OMNBITHI MO HAOMIONCHHIO (DU3MYECKUX SIBICHUH WIH
(bHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONUCHIBATH XOJ OMNBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

1.10

1.11

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHI,
ompenessis CpelHee 3HAuCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparomell JIMH3bI), 000CHOBBIBATH BHIOOP CrocoOa

U3MepeHus (M3MEpPUTEIBHOTO Mprdopa)

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBNYECKUX BEIHUUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: TUIAHHUPOBATH HUCCIIEIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (DMKCHUpPOBATh pPE3yJbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BHIAC Ta6JII/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTANbHYIO YCTaHOBKY
U BBINOJHATE HW3MEPEHHUs, CIEeays MNpPEUIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmogaTh NpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢

1ab0paTOPHBIM 000y I0BaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKK M3YYECHHBIX (PH3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOYHHUK
CBeTa, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJECIb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O AApa

XapaKkTepu30BaTh MNPUHIUIBI JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIKUCAHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MUECKUX SBICHUA U HEOOXOIUMBIC

(dU3HYeCcKre 3aKOHOMEPHOCTH

HUCIIOJIB30BAaTh CXEMBbI u CXEMAaTUYHBIC PUCYHKHA HN3YUCHHBIX
TEXHUYECKHUX YCTPOKCTB, U3MEPUTEITbHBIX npubopoB u
TCXHOJIOTHYCCKUX IMPOUECCCOB IpPU PCIICHUU YqCGHO-HpaKTH‘{eCKHX
3aaa4, OITUYCCKUC CXCMbI I TOCTPOCHUA H306an(CHHﬁ B IIJIOCKOM
3epKaJie ¥ cOOMparoIei JHH3e

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMH(POpPMALIMIO O TpUMepax)
MPaKTUYECKOTO UCTOIb30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i obOecriedeHusl 0€30macHOCTH Tpu  OOpalieHuud ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHUS 3I0POBbS U

COOJIIOICHNS HOPM IKOJIOTUYECKOTO TOBEICHHS B OKpY Kalollel cpesie

1.18

1.19

OCYIIECTBIISAThH MOUCK HH(pOpMau GU3HIECKOTO CONCPIKAHUS B CETH
WuTepHer, camMocTOSTeNbHO (GOPMYIUPYsS TOUCKOBBIM  3ampoc,
HaxOJUTh MYTU  OMNPEACNICHUs  JOCTOBEPHOCTH  MOJYYCHHOMU
nH(GOpMallMd Ha OCHOBE HMEIONIMXCS 3HAHUM M JOMOJIHUTENIbHBIX

HCTOYHUKOB

UCIOJIb30BaTh IPU  BBIMNOJHEHMHM Y4E€OHBIX 3aJaHuMl  HaydHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOrO COJEp)KaHUs, CIPaBOYHbIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMU U3 OJHOM



1.20

1.21

3HAKOBOM CUCTEMBI B IpYTyIO

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOINCHHUsS Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHMX MHNCTOYHHKOB (1)1/131/1'—1601(01"0
CoJiep’KaHusi, MyOJUYHO MPEACTABIATh PE3YyJIbTAThl NMPOEKTHOW WU
HCCJIE0BATENIbCKOM  JEeSTENbHOCTH, Opy  3TOM  I'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbI MOHATUMHBINA anmnapaT U3y4acMoro pasziena
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIONHEHUHN Y4YeOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB PACHpPEesITh 005 I3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM 3aJadYaMH, CJICAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJIAJ B JCSATENBbHOCTh TPYMIMbBI, BBICTPAUBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, IMPOSABJIAA T'OTOBHOCTbH

pa3pemaTth KOHQIHKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsieMble YJIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3BHAHWUUW OKPYXXAIOIIEI'O MHUPA

11

1.2

®uszuka — Hayka O Impupoje. SBineHus npUPOIBL.
@usnyecKkue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,
JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC

dusznueckue BeIMYUHBL.  V3MepeHue — (PU3MUECKUX
BenmuuuH.  Dusmueckue  npudopsl.  [lorpemmHocTts

n3MepeHnil. MexxayHapo/IHasi CUCTEMA €IMHULL

14

1.5

EcrecTBeHHOHAYYHBII METO/A TMO3HaHUS: HaOIIOAEHUE,
IIOCTAaHOBKA HAay4YHOT'O BOIPOCA, BBIIBM)KCHHE THIIOTE3,
HKCHEPUMEHT 10 IPOBEpPKE THIOTE3, OObSICHEHUE

HaOJIIOaeMOTO SBJICHUSA
Onucanue GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOIeTIeH

[IpakTrueckue pabOTHI:
N3mepenne paccTosiHUN.
N3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEl.
N3mepenne temriepaTypbl PU MOMOIIH JKUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpATypPhl

ITEPBOHAYAJIBHBIE CBEJIEH1 A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIBI, HUX
pasMepbl. ONbITHL, JOKAa3bIBAIOIINE JAUCKPETHOE CTPOCHHUE
BelIECTBa

JIBrxkenune yactul BemiectBa. CBsI3b  CKOPOCTH
JIBW)KEHUS  4acTULl C  TeMmmneparypod. bpoyHoBckoe
nBKeHue, 1uddy3us

BzanmopeiicTBre 4acTHUI BEILIECTBA: MPUTSHKEHUE U

OTTAJIKMBAaHHUC



ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH W TBEPABIX  (KPUCTAUIMUECKHX) T
2.4 B3anmocBA3p MeEXIy CBOMCTBAaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJEKYJISIPHBIM

CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BObI

[IpakTuyeckue pabOTHI:
OneHka JguameTpa aromMa METOJIOM psioB  (C
UCrob30BaHueM (otorpaduii).
2.6 OnbITl O HAOJIIONCHHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB.
OmpITBl 1O OOHApPY)KEHHUIO  JICUCTBUS  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBIOKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JIBH)KCHUE
> Ckopoctb. CpenHsisi CKOpOCTh NPU HEPABHOMEPHOM
' IBYOKCHUU. Pacd€r myT u BpeMEeHM JBUKCHUS
SlBnenne wHepuuu. 3aKOH WHEpUUH. B3ammojencTBue
3.3 TeJl KaK NPUYMHA U3MEHEHUS CKOPOCTH JBW)KECHUS Tell.
Macca kak Mepa HHEPTHOCTH Tela
34 IInotHocts  BemectBa.  CBsI3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEILIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUSA TeEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl c
' MTOMOUIBIO AMHAMOMETPA
37 SBnenne TAroTeHM M cuia TshKecTH. CHila TSKECTH
' Ha JApyrux IaHerax. Bec Tema. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJBXKEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 CrnoxxeHue Cui, HaIlpaBlICHHBIX 0 OJHOM IPSMOM.
' PaBHOelicTByOIIIAsA CUIT
3.10 [IpakTryeckue paboTHI:

OmnpeneneHne CKOPOCTH  PaBHOMEPHOI'O  JIBUJKEHUS



(mapwika B KHAKOCTH, MOJEIH  DIEKTPHUECKOTO
aBToMoOMIIT W Tak pganee). OmpenencHue cpeaHei
CKOPOCTH CKOJBXEHHS Opycka WIM IIapuka 10
HaKJIOHHON miockoctd. OmpeneneHue  IIOTHOCTU
TBEPIAOTO Tena. OnBITHL, JIEMOHCTPUPYIOIIUE
3aBUCHMOCTh PacTsOKEHHUS (AedopMariuu) MpyKUHBI OT
MPUWIOKEHHON Cwibl. OMNBITBI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Telia U

XapakTepa COIPUKACarOIINXCs IOBEPXHOCTEN

dusnyeckue SBICHUSI B npupoaec: MpuMepbl ABUIKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSAMH B KMBOM M HEXHBOW IPHUPOJE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHu4eckue ycTpoicTBa: AMHAMOMETP, IOJIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TBEpAOro tena. CrocoObl yMEHbBLICHHS H

1 YBEJIMYEHUS J1aBJICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS Taza OT 00bEMa,
' TEMIEPATypPhI
43 [lepenaya naBneHust TBEPABIMHU TeJlaMH, KHUAKOCTIMHU U
' razamu. 3akoH [lackamns. [THeBMaTHUeCcKre MAITUHBI
3aBUCUMOCTh  JABJICHHUS JKUIKOCTH OT TJyOWHBI.
4.4 I'unpocratnueckuii mapagokc. CooOIIamuecs CoCy/Ibl.
lManpaBnuueckrue MEXaHU3MbI
Atmocdepa 3emn u atmochepHoe naBiaenue. [puunnel
A5 CYIIECTBOBAHUS BO3AYIIHOM 00009k 3emiu. OTmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBIEHUS OT
BBICOTBI HaJl YDOBHEM MODSI
46 Nsmepenune artmocdeproro naenenus. [IpuGopbr mis
' M3MepeHust aTMOC(HEpPHOTO JaBICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha IOIPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) Cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTrueckue pabOTHI:



4.10

411

HccnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa TMOTrpYKEHHOM B IKHAKOCTH YacTH Teja.
OrnpezenieHne BBITAIKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha
TEJo, MOTPYKEHHOE B KUIKOCTbD. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHWJIbI, JAEHCTBYIOUIEH
Ha TeJI0 B JKUIKOCTH, OT Macchl Teaa. OTBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOUIEH
CWJIBI, JICHCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT 00bEMa
MOrPYKEHHOM B KUJKOCTh YAaCTHU Te€Ja U OT ILNIOTHOCTH
JKUIKOCTH. Konctpyupoanue apeomerpa WA
KOHCTPYHpPOBAHUE  JIOAKA W ONpEeleNieHHe €€

rpy30M0IbEMHOCTH

®duznueckre  SABICHUS B I[PUPOJE:  BIIMSHHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpraHU3M, TJIABaHUE
pBIO

Texnuueckue ycTpoiicTBa: cooOUIaromMecs COCyabl,
YCTPOMCTBO BOJONPOBOJAA, THUIAPABIWYECKUN IIpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT' M

5.1 Mexanunueckasi pabota
5.2 MexaHn4ueckast MOIITHOCTD
- IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHAs
' iockocTh. [IpaBuiio paBHOBeCHs prlyara
5.4 [IpumeHeHne paBuiIa paBHOBECHS pblyara K OJIOKy
«3onmotoe  mpaBwio»  MexaHukH.  Kosdduument
5.5 MI0JIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [TorennuanbHast SHEPTUU Tela, MOJHATOr0 Hall 3eMIIEH
5.7 Kunernueckas sHeprust
- [lonmHast MexaHWuecKasi PHEprus. 3aKOH H3MEHEHHS H
' COXpaHEeHHS MEXaHUIECKON YHEPTHU
5 9 [IpakTrueckue pabOTHI:

Onpenenenve  paboTbl  CWUJIBI  TpPEHUS  TpHU



pPaBHOMEPHOM  JBMKEHMM Tejla 110 T'OPU30HTAJIbHOU
noBepxHocTu. MccienoBanue ycioBUM PaBHOBECHS pblyara.
N3mepenune KIIJI HakmoHHOH 1uiockocT. M3ydyeHne 3akoHa

COXpPaHCHUA MEXaHU4YeCKOH SHECPTIHUn

dusznuyeckue SBICHUS B npupoac: pblyaru B TCJIC

5.10
YyelIoBEKa
TexHuueckue yCTpOMCTBA: pblYar, IIOABMXKHBIA U
5.11 HETIOABMKHBIN OJIOKW, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KVIACC
Kox Kon
IIpoBepsiemble 3J1eMEHTHI COIEPKAHUSA
pasaena 3JIeMeHTa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOMN
61 TEOpUM CTPOEHHUsl BellecTBa. Macca u  pa3mepsl
' Mosiekysl.  OmbIThl, TOATBEPXKIAIOIIME  OCHOBHBIE
TTOJIOKEHUST MOJICKYJIIPHOKMHETHYECKOU TEOPHH
Mopenu  TBEPHOro, IKHMIKOTO W  Tra3000pa3HOro
6.2 cocTOsiHMM BemiecTBa. Kpucrammueckue U aMopQHBIC
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TEI
6 6.3 Ha OCHOBE TMOJIOKEHUN MOJEKYISIPHOKMHETHYECKOMN
TEOPUH
6.4 CmauvBaHME M KalWJUTSIPHBIC SBJICHUS
6.5 TemnnoBoe pacuMpeHue u CkaThe
6.6 Temnepatypa. CBs3b Temmeparypbl €O CKOPOCTBIO
' TEIJIOBOI'O ABMXKCHHS YaCTUI]
6.7 Buytpennss sueprus. CnocoObl U3MEHEHUS] BHYTPEHHEH
' SHEPrUM: TEIIoNnepeaaya U COBEpIIeHNue paboThl
6.8 Buapl Teronepenaun: TEMIOMNPOBOIHOCTb, KOHBEKIIHS,

U3IIy4CHUE



KomnuectBo TCIJIIOTHI. Y,Z[CJ'ILHaH TEIIOEMKOCTD

6.9
BELIECTBA
TeriooOMeH u TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBneHue U OTBEpIEBaHNE KPUCTAIITUYECKIX BEIIECTB.
' Y aenbHas TETIOTA MJIaBICHUS
[TapooOpazoBanue u  KoHAeHcamus.  Vcmapenwue.
5.12 Kunenue. VYnaenpHas  Temiota mapooOpa3oBaHUS.
' 3aBHCUMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(EpPHOTrO
JTaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOIUTMBA. Y IeJbHas TEII0Ta CrOPaHUs
[Tpunuuner  pabotel  TernoBbix  asurarenei  KIIJ]
6.15 TEIUIOBOTO ABUTareis. TersoBble ABUTATENN M 3aIlUTa
OKpY>KaIOILEH CpeJIbl
3aKOH COXpaHEHUs U MPEBpAIlleHUs] YHEPTUH B TETIOBBIX
6.16
mporeccax
[IpakTrueckue paboTHI:
OnpiTbl MO OOHApYXEHHUIO  JEHCTBUS  CHII
MOJIEKYJIIPHOTO IPUTSHKEHHUS.
OnpITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB MOBApEHHOMN
COJIM WJIK caxapa.
OneITEl 10 HAONIOJIEHUIO TEIMJIOBOTO PACHIMPEHUS
ra3oB, )KMJKOCTEU U TBEPABIX TEIN.
5.17 Ornpezenenne MaBIeHUs BO3AyXa B OJJIOHE IIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTH JIABJICHHS
BO3/1yXa OT ero 00b&Ma U HarpeBaHus WM OXJIAKICHUS.

[IpoBepka rumnores3sl JIMHEHHONW 3aBUCUMOCTH JJIMHBI
CTOJOMKA JKUAKOCTM B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBhI.

Habmtoienue n3MeHeHrs BHYTPEHHEW SHepruu Tesa B
pe3ynbTaTe Temonepeaayu U padoThl BHEITHUX CHUIL.

HccnenoBanue SABJICHUS TETI000MeHa pu



CMEITUBAHUH XOJIOTHOW M TOpSTYEH BOIBI.

OrnpezneneHne KOJNMMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TMpU TEII0OOMEHE C HarpeTbiM METaJUTMUYEeCKUM
AJTUHIPOM.

Ornpenenenne yaenbHOU TEIMIIOEMKOCTH BELIECTBA.

HccnepoBanue nporecca uCapeHusl.

OrnpezesieHne OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEIJIOTHI TUTABJICHHMS JIbJIA.

dusuueckue SBIECHHUA B IPUPOJAE: IOBEPXHOCTHOE
HaTSDKEHHE W KalWUISIpHbIE SIBIICHUS B MPHUPOJE,
6.18 KpUCTAIUIBI B Tipupojie, uanyuenue ConHia, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHl, TyMaHa,

HHes, CHera.

TexHuueckue  yCTpOMCTBA:  KalMJUIAPBI,  IPUMEPHI
HCIOJIb30BAaHUSl KPUCTAJIOB, XHUJIKOCTHBIM TEPMOMETD,
6.19 JNATYMK TEMIEPaTyphl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, MCUXPOMETP, MapoBas TypOHHA,

JIBUraTeslb BHYTPEHHETO CTOPaHUsL.
OJIEKTPUHECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanys Tenl. [[Ba posa dIeKTPUUECKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona
7.2 (3aBHCUMOCTb CHJIbI B3aUMOACHUCTBHSI 3aPSKEHHBIX TNl OT

BEJIMYMHBI 3aPS/I0B U PACCTOSHUS MEXKTY TeTIaMU)

OnexTpudeckoe mose. Hanpsyk€HHOCTh AJIEKTPHYECKOTO
7.3 nosist. [IpyHOMN Cymepro3unuu JISKTPUUECKUX TOJIeH

(Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snexTtpudecknx 3apsaoB. DIJIEMEHTApPHBIN

7.4 anektpudeckuii 3apsan. Ctpoenue atoma. [IpoBoaHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

BHCKTPI/I‘-ICCKI/Iﬁ TOK. YcnoBus CyHICCTBOBaHUA
7.6
SJICKTPUYCCKOI'O TOKaA. McTouHrKH IOCTOSIHHOT'O TOKA



I[eﬁCTBHH QJICKTPHUICCKOI'O TOKa (TCHJ'IOBOC,

7.7 XUMUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX U razax
- Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsiKECHUE
29 ConpotuBnenue MIPOBOJIHUKA. VY aensHoe
' COIIPOTUBIICHUE BEILIECTBA
7.10 3akon OMa I ydacTKa Lenu
[locnenoBarenpHOE W HapajUIeIbBHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
213 DJeKTpuyeckue ey U MOTPEOUTENH SIEKTPUUECKOMN
' sHepruu B ObiTy. KopoTkoe 3aMbIkanue
[TocrossHHbIE MarHuThl. B3amMopelcTBHME TOCTOSTHHBIX
7.14
MarHuTOB
MaruutHoe mnosne. MarHutHoe mone 3eMiId U €ro
7.15
3HAYEHHUE U1 )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MaruuTHoOE 1oJIE 3IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 37IEKTPOMArHUTOB B TEXHUKE
JlelicTBME MArHUTHOrO IIOJISI Ha IMPOBOJHUK C TOKOM.
217 DneKTpoJBUraTeab MOCTOSTHHOrO ToKa. Mcmonbp3oBaHue
' AJIEKTPOJIBUraTeyeii B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIopTe
218 OnbiTel  @apanesa.  SIBieHWE  3JIEKTPOMarHUTHOU
' nHaykuuu. [paswio Jlenna
DJIEKTPOreHepaTop. Crioco6b1 MOJTy4YECHUS
7.19 ANEKTPUYECKOM  SHEPIHH. ONEeKTpOCTaHUMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[TpakTuueckue paboTHI:
7.20 OnbITHl MO HAOMIONEHUIO 3JEKTPU3ALMH TNl MHIYKIHeH

" 1IpHU COIIPUKOCHOBCHUU.



UccnenoBanue JeHCTBUS DIIEKTPUUECKOrO TOJISL  Ha
IIPOBOJAHMKH U JUDJIEKTPUKH.

COopka u mpoBepka pabOTHl AJIEKTPUUYECKON IIETH
MTOCTOSIHHOTO TOKA.

W3mepenue U peryJInpoBaHue CUIIBI TOKA.

W3mepenue U peryiupoBaHie HAPSKEHNUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOILNE 3aBHCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TIJI0IAIM OTIEPEYHOT0 CEYEHHUS U MaTepHaa.
IIpoBepka mpaBwia CJHOXEHHS HANpSOHKEHUH IpU
MIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JIBYX PpE3HCTOPOB.
[IpoBepka mpaBuia s CUIbl TOKa MPHU MapajlIeIbHOM
COeIUHEeHHH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, HAYHIETO 4Yepe3 PE3UCTOp.
OnpeneneHne  MOIIHOCTH — BJEKTPUYECKOIO  TOKa,
BBIJIEIISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUSI MOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO IOJIS MIOCTOSIHHBIX MAarHUTOB NPU
ux oObeAMHEHWHW U pasneneHud. MccnemoBanue
JIENCTBHS JIEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBlieHWs TOKa B KarTywmke. M3ydeHue

I[eflCTBHH MAriviTHOrO IoJisi Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4EHUE paboThI
JJIEKTPOIBUTaTEIIA. N3mepenue KILJ
AJIEKTPOJIBUTaTEIbHON ~ YCTaHOBKH. OnpiTel 1O

HUCCICIOBAaHUIO SBJICHUA BHGKTPOMaFHHTHOﬁ WHAYKIWUHA:



HCCIICIOBAHUC W3MCHEHHMI 3HAYeHUS U HaIipaBJICHUA

HHAYKIIUOHHOI'O TOKa

7.21

1.22

dusuueckue SABICHUS B INPUPOJE: IIEKTPUUECKUE
ABICHUA B  atMocdepe, DICKTPUUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeiid MOIIOCOB,
POJIb MAarHUTHOTO IOJIS JJIS JKA3HM Ha 3eMJie, OJIIPHOe

CHAHUC

TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOM, aMIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DJIECKTPUUYECKOH SHEPrHH,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTesIbHBIC
AIIEKTPOIPUOOPHI (mpumepst), JJIEKTPUYECKHUE
[IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIH

IMOCTOSHHOI'O TOKA, IrCHCPATOP IMMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMble AIEMEHTBI COAEpPKaHUS
paszzena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe JBMKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUIECKOTO JIBUKCHHSI
8.3 PaBHOMEpHOE NPAMOJIMHEHHOE IBHKCHHE
HepasHomepHoOe IIPSIMOJIMHEMHOE JIBUKCHUE.
8.4 CpenHss ®W  MIHOBEHHass  CKOpPOCTh  Tela  IpH
8 HEPaBHOMEPHOM JABH)XKCHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEMHOE
' JBUKCHHE
8.6 CsoOonuoe nagenne. OneITel [ anmes
PaBHOMepHOE nBMKEeHHE MO OKpy:kHOCTH. [lepruon u
8.7 yacToTa oOpamieHus. JIuHeliHas © yrjioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [lepsriii 3akoH HeroToHa



8.9

Bropoii 3akoH HeroToHa

8.10 Tpernii 3akoH HeroToHa
8.11 [TpyHIMI CyneprO3ULUHN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CWJIa TPEHUS CKOJBXKEHHUS, CHIa
' TPEHUS TIOKOSI, IPYTUE BUIIBI TPCHUS
814 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaieHus
815 Jemwxkenue  1aHer  Bokpyr  Comnuoa.  Ilepsas
' KocMuueckasi ckopocTb. HeBecoMocTs 1 eperpysku
516 PaBHOBecne  MarepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIVIEHHOW OChIO
' BpaieHus. MoMeHT cuibl. LleHTp TsxecTH
8.18 Nmnynsc Tena. U3menenue nummnynsca. MIMnyibsce cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABUKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTb
8.9 Pabora cun Tsbkectn, ympyroct, TpeHus. CBs3b
' SHEPruM U paboThI
8.3 [loreHunanbHast SHeprus Tejna, MOAHITOrO  Haj
' MMOBEPXHOCTHIO 3€MJIU
8.24 [ToTeHmanpHas YHEPTUS CKATON MPYKUHBI
Kunetnueckass sHeprus. Teopema O KMHETHYECKOMN
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU
[TpakTnyeckue paboTHI:
OnpeneneHne CpeHe CKOPOCTH CKOJBXKCHHS OpycKa
WIM JBIKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
8.7 OnpeneneHne ycKOpeHUs Tejla IPU PaBHOYCKOPEHHOM

JBIKEHUU 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM



8.28

8.29

JBIDKEHUH 0€3 HayaJbHOW CKOPOCTH IMYTH OTHOCSTCS
KaKk psjJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CHJIbl HOpMalbHOro JaBieHus. OnpeneneHue
KodpduureHTa TpeHus CckoiabxeHus. OrmnpeneneHue
KECTKOCTU TMpyxkuHbL. OnpeneneHne padOThl CUIIBI
TPEHUs TpU PABHOMEPHOM JIBWKEHHH Tela 110
TOPU30HTANILHON TOBepXHOCTH. OmpeneneHue padOThI
CWIBl  yOPYrOCTM  IpU  IHOABEME  TIpy3a C
UCIOJIb30BAHUEM  HEIMOJBIKHOTO U MOJBUXKHOIO

0JI0KOB

dusnveckre SBJICHHUS B MPHUPOJIC: MPUIMBBI U OTIHBBI,
nBuwkeHne miaHeT CONHEYHOM CHCTEMBI, PEaKTHBHOE
JBUKEHHE KUBBIX OPraHU3MOB

TexHuyeckue  YCTpPOWCTBA:  CHOUAOMETpP, AATYUKU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JBHXKXCHUC. OCHOBHBIE XApaKTCPUCTHKU

o1 Kosie0aHuil: epuo/i, 4acToTa, aMIUIUTY1a
99 Maremarnueckuit 51 NPYKAUHHBIN MAasITHUKHU.
' [TpeBpaiiieHre HEPTUN NP KoJIeOaTEIbHOM JABHKEHUH
0.3 3aryxamomue KoneOaHus. BbIHyXIeHHbIE KoJeOaHUS.
' Pe3onanc
Mexanuveckue BoiHbL. CBOMCTBA MEXAaHUYECKUX BOJIH.
94 IIpononpHele M nonepedHble BOJIHBL. JlIMHA BOJIHBI U
' CKOpPOCTbh €€ pacrpoCTpaHEHHs. MexaHuYeCKUe BOIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJHBI
9.5 3ByK. ['/poMKOCTB U BBICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u ynpTpa3sByk
[IpakTuueckue pabOTHI:
OmnpeneneHnue 9acToThl M NepHoAa  KoJjeOaHH
9.7 MaTeMaTHYeCKOT0 MasiTHUKA.

OHpe,[[eJ'ICHI/IC YaCTOThbI n nepuoaa KoJieOaHMI

IMPY>XUHHOI'O MasgdTHHUKaA



10

11

9.8

9.9

HccnenoBanue 3aBUCMMOCTH  HEpHOAA  KoseOaHUi
MOJBEIIEHHOTO K HHUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH —IepHOAa  KojeOaHui
IIPY’)KUHHOI'O MasiTHHKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa KosleOaHui rpysa,
MIOJIBEILIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyXuHbl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
@usnuyeckue SBICHUSA B IPUPOJE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI,
LlyHaMH, 3XO0

TexHuueckue yCTpPOMCTBA: 3XOJOT, HCIOJb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

SJIEKTPOMATHUTHOE TT1OJIE U QJIEKTPOMATHUTHBIE BOJIHBI

101 DJNEeKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 371eKTPOMarHUTHBIX BOJIH
103 DOnexkTpoMarHuTHas npuponaa cBera. CKOpOCTh CBeTa.
' BonHoBEIE CBOMCTBa CBETa
[TpakTuyeckue paboTHI:
10.4 N3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIHI0 MOOMIIBHOTO TesiehoHa
@dusnueckue SBIEHUS B TMpHPOJE: OHUOIOTHYECKOe
10.5 NeicTBIe BHUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOT'O U3JIy4CHUMN
10.6 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSA3U
CBETOBbBIE SABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsamonnHENHOE PacIpOCTPAHEHNE CBETA
Otpaxenue cBera. [lmockoe 3epkano. 3aKOH OTPAKEHHS
11.3
cBeTa
114 IIpenomnenne cBera. 3akOH NPEIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop j1ydent B 1uH3e



11.6

11.7

Ontuyeckas cuctema (QoToanmnapaTa, MHUKpPOCKONA H
TeJecKona
I'maz kak onTudeckass cucrema. bamzopykocts u

JAIIbHO30PKOCTb

11.8

11.9

Paznoxenue Genoro ceeta B criektp. Onbitel HpioTOHA.

CroxeHne CieKTpalibHBIX 1IBETOB. Jlucnepcus cBera

[IpakTueckue pabOThI:

HccnegoBanne  3aBUCMMOCTH — YIVIa  OTPa)KEHHS
CBETOBOI'O Jy4a OT yIJa NaJeHHUS.

N3yueHne xapakTepUCTHK U300paKeHHs MperMeTa B
IUIOCKOM 3€pKalie.

WccnegoBanue 3aBUCUMOCTH  yIyla MPETOMIICHUS
CBETOBOIO Jiyya OT yrjla NaJeHHs Ha I'PaHULE «BO3AYyX —
CTEKJIO».

[TomyyeHue M300paKEHHUI C MTOMOIILI0 COOMPAFOIICH
JIUH3BL.

Onpenenenne POKyCHOTO paCCTOSHUS U ONTHYECKOM
CHJIBI COOMPAFOIIEH JINH3HI.

OMnBITHI MO PA3JI0KEHUIO OEI0Tr0 CBETa B CHEKTP.

OnBITHl 1O BOCHPHUSATHIO IIBETa MPEIMETOB IMPU HX

HaOJIOZICHUH Yepe3 IIBETOBBIC (PHIIBTPHI

11.10

11.11

dusuueckue sABICHUS B npupoze: 3atMmeHus CoiHia u
JlyHsbl, 11BeTa TeJ, ONTHYECKUE SIBJIEHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)

Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,

¢doToanmapar, ONTUIECKHE CBETOBOIBI

KBAHTOBBIE SABJIEHUA

121

12 12.2

12.3

12.4

OmnwiTel Pesepdpopaa u mnaHeTapHass Mojendb aToMa.

Mogens aroma bopa

I/ICHYCKaHI/IC n IIOrJIomeEHUE CBCTa aTOMOM. KBaHTEL

JInHeiyaTele CIEKTPbI
PaguoaktuBHOCTH. Anb(a, OeTa- u raMmma-u3nydeHus

Ctpoenne aromHoro sanpa. HykioHHas wmojaenb

ATOMHOTO dapa. H3o0To1bI



PanuoaktuBHbie mnpeBpamienus. Ilepuon momypacmnana

12,5
ATOMHBIX SIAEP
126 SAnepHble peaknyu. 3aKOHBI COXPAHEHUs 3apsI0BOTO H
' MacCOBOT'O YHCEII
12.7 DOHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
198 Peakuuu cunresa u nenenus snep. MctouHukn sHeprun
' ConHia 1 3BE31
129 Snepnas osHepreruka. JlelicTBME  paJMOAaKTUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTaHNU3MBbI
[TpakTyeckue paboTHI:
HaGntonieHne CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB
12.10 M3IIy4ECHHUS.
HccnenoBanne TPEKOB: M3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTuBHOro GpoHa
@usnueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE W3Jy4YEHUE MPUPOAHBIX MHUHEPAJIOB,
JNEWCTBUE PATMOAKTUBHBIX M3IYYCHUH Ha OPTraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ J03UMCETP, KaMEpa Bunscona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHNUS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanue ponau  (GU3MKM B HAy4yHOMl  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HABAa€MOCTU SIBICHUU TPUPOABI, O POJH DIKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
(bu3HYECKUX 3HAHUN M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUs O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOEHMsI BellecTBa, O (U3NYECKON CYITHOCTU SIBICHUN TNPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX H KBAaHTOBBIX);
YMEHHUE pa3audaTh SBJICHUS 110 OMMCAHUIO X XapAaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JIaHHOE (PU3MUecKoe SBICHHE;
YMEHHE Paclo3HABATh MPOSBICHUE U3YUCHHBIX (PU3HUUECKUX SIBICHUI
B OKpYXalollleM MHpEe, BBIJIESAs MX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnanenue ocHoOBamMu TMOHSATUHWHOIO ammapara U CHUMBOJHYECKOIO
s3blKa (PU3UKKU W UCIMOJB30BaHWE UX JUIS pelIeHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOWCTBA Tei, (U3MYSCKUE SIBICHUS U

MIPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (I)I/ISI/I‘-ICCKI/IC SBJICHHA,

UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TMIO3HAHUS C y4ETOM
coOmro/ieHus TpaBuil O€30macHOro TpyAa: HabmoaeHne (PU3NIECKUX
SIBJIEHUI

YMCHHUC CaMOCTOSATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJI
OIBITA U 3aMUCBIBAT €r0 PE3YJIbTATHI, (POPMYIMPOBATH BBIBOIBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEpPEHHI (PU3HMUECKUX BEITHUUUH:
YMEHHE IUJJAaHUPOBaTh M3MEPEHMS, CaMOCTOSTENBHO COOHpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY [0 HWHCTPYKUUH, BBIYUCIATH
3HAYE€HUE BEJIMYMHBI U AHAJIM3UPOBATh IOJIyUYEHHBIE PE3yJIbTaThl C
y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEJOBAaHUIl;
CaMOCTOSITENILHO ~ COOMpPAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEACTABIATH
MIOJIyYE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE TaOJIUL U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO pe3yJIbTaTaM

HUCCJICJ0BaHUA

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3Myeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb QTOMHOTO si/ipa) U yMEHUE NPUMEHATh UX I

00BbsICHEHHSI (PU3MUYECKUX TPOLIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA Ted, B TOM
qyucie W B KOHTEKCTE CUTyallud HPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C ONOPOM Ha U3yYEHHbIE CBOMCTBAa (U3NYECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

VYMmeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHeHWM),
UCIONB3YS 3aKOHBI U (opMmynbl, CBs3bIBaOIIME (pU3HUEcKue
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBJIATh HEAOCTAIOIIUE JAaHHBbIE, BBIOMpATh 3aKOHbI U (HOPMYJIBI,
HEoOXouMBbIe ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHbIC JaHHbIC,
MPOBOANTH pPAacu€Thl W OLEHUBATh PEATHMCTUYHOCTH MOJYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIMYHMHBI; YMEHHUE OINPENeNATh Pa3MEPHOCTb

buznYecKoil BETUYNHBI, MOTYYCHHON MPU PEIICHUH 3a1a4u

YMeHne xapakTepu3oBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MO MX OMUCAHUIO, MCIIOIB3Ysl 3HAHUS O

CBOMCTBaX (1)I/IBI/I‘I€CKI/IX SIBICHUM U H606XOI[I/IMBIC (I)I/ISI/I‘IGCKI/IG




10

11

3aKOHOMEPHOCTH

YMeHHe UCMONb30BaTh 3HAHUS O (U3HYECKUX SBJICHUAX B
MOBCETHEBHOM JKM3HM i o0ecnedeHuss O€30MacHOCTH MpH
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSl U  COOJIOAECHUS HOPM
HKOJIOTMYECKOTO TIIOBEJEHUS B OKpY)KaOLIEH cpeae; MOHUMaHHE
HEOOXOIUMOCTH MPUMEHEHHs JOCTHXKEHUHA (PU3MKHM U TEXHOJIOTUH

AJI1 paiuOHAJIBHOTO IPUPOAOIIOJIB30BaHUA

OneIT moucka, mpeoOpa3oBaHUS M MPEICTaBICHHUS WHGOpMALUU
(bU3UYECKOTO CONEpKaHUSA C HCIONb30BAaHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIOIIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaTh  IpHU
BBITIOJITHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3HYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
WutepHner; BnageHue 0a30BBIMM  HaBBIKAMHU  NPEOOpa3oBaHUS
uHpOpMAIllMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyi0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHbIE COOOILEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTh JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBUKeHUE. CpenHss cKopocTb. PopMyna aJis
1.2 BBIYKCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE TIpSAMONIMHEWHOE IBIKEHHE. 3aBUCUMOCTh KOOPIAWHATHI Tela OT
BPEMEHH B Clly4ae PaBHOMEPHOTO IPSIMOJIMHEWHOTO IBUKECHUS:
13 (1) =x,+vt
I'padvkn 3aBUCHUMOCTH OT BpPEMEHH [JIsi MPOEKIMH CKOPOCTH, TPOCKIIUI
NepeMenieHus, IyTH, KOOpPAMHATBI TP PABHOMEPHOM MPSMOJIMHEHHOM
JIBUYKEHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOTO
MIPSAIMOJIMHEVHOTO JIBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opMynbl I MPOCKUMU MEPEMELIEHUs, MPOEKLUUA CKOPOCTH U IMPOEKLIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
1.4 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'padmkn 3aBUCHUMOCTH OT BpPEMEHH IS TPOEKIUU YCKOPECHHUS, MPOCKIIUU
CKOPOCTH, MNPOEKIHMH MEepEeMEUICHUs, KOOpPAUHATBl IPHU PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBU)KEHUU
CBobOogHoe maneHune. GopMysbl, OMHUCHIBAIOIINE CBOOOJHOE TAaJICHUE Tella 0
1.5 BEpPTUKANMU (IBWKEHUE Tejla BHM3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTHU

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHH [UIsl IMPOEKUUH YCKOPEHHMS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOCKIIMM CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAACHHM Teja 110

BEPTHKAJIH
CKOpOCTh paBHOMEPHOI'O JBMKEHHUs Tena I0 OKpyXHOCTH. HampasieHnue
CKOPOCTH.

(DOpMy.]'Ia IJI1 BBIYUCIICHUA CKOPOCTU UYCPE3 pauyC OKPYKHOCTH U IECPHOI

oOpareHus:
2nR
L=
T

[lenTpocTpeMuTenbHoe yckopeHue. HamnpaBieHue LEHTPOCTPEMHUTEIHLHOTO

YCKOpPCHUHI. CDopMyna JJI1 BBIYUCIICHUA YCKOPCHUSA:

®dopmyna, cBsI3bIBAIOIIAsl IEPUOJ M YACTOTY OOpaleHHUS:

Vo= ?

Macca. IInotHocts Bemectsa. @opmyria 1 BBIYUCICHUS INIOTHOCTH:

_m

V

Cuna — BekTopHas pusnueckas BenuurnHa. CliokeHHe CUIl

SBnenue unepuuu. [lepssiii 3akoH HeroToHa

Bropoii 3akon Hptotona:

F=m-d

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CUJIbIL, JEHCTBYIOIEH Ha
TEJ0

Bzaumoneiictue Ten. Tpernii 3akoH HeroToHa:

Fry=-Fi

TpeHue nokos U TpeHue ckoibxeHus. Dopmyra A BHIYUCICHUS MOAYIISI CHIIbI

TPCHUSA CKOJILXKCHUS:



Frpzp-;"l.r

1.13

1.14

1.15

1.16

1.17

1.18

Hedpopmanus Tena. Ynpyrue U Heynpyrue aepopMmManuu. 3aKOH YIpyrou

nedpopmaruu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHUE. 3aKOH BCCMHUPHOTO TATOTCHUA:
My -1,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
®dopmyna 715 BBIYUCICHUS CUITBI TSDKECTH BOJIM3U MOBepxHOCTH 3emiu: F = mg.
JBwxenue manet Bokpyr Connna. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpysku
Nwmmynse Tena — BekTopHas (u3uvecKas BeJIMIrHa.
=m0
Nmnynbe cuctemsl Ten. MU3mMenenne umiynbca. IMIynbe Cuiibl
3aKOH COXpaHEHUsl UMITYJIbCA JIsl 3aMKHYTOM CUCTEMBI TEJI:
D=0, i, U, =const
PeakTuBHOE ABMXKEHUE

Mexannyeckast pabota. @opmyra /175 BEIYUCIECHUS paOOThI CHIIBIL:

A=F5ooscx

Mexannuyeckass MOLTHOCTb:

=24
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUs. d)opMyJIa JJIA BBIYUCIICHUA

KUHETUYECKON IHEPIUU:
n !UE
E, =—"—
2

Teopema o kuHeTHUecKOU 3Heprun. Popmyra A BBIYUCICHUS TOTCHIMAIBHON



OHCPIHUU TCJa, MOAHATOIO

Hang 3eMIIEi:

E,=mgh

Mexanndeckast SHEPTHsL:

E=E;.+E ?
1.19 .
3aKOH COXpaHEeHUsI MeXaHN4ecKo sHeprun. Popmyna Ajs 3aKOHA COXPaHEHUs
MEXaHWYECKOM IHEPTUHU B OTCYTCTBHE CHII TpeHUs: E = const.
[IpeBparnieHne MEXaHMUECKOW SHEPTUH MPU HATTUYUH CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. Momesnt cusbel: M - FI.
YcaoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToasrxHBIN 1 HeOABKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiieHre TBEPAOTO TENA.
dopmyna 715 BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
p= F
5
191 JlaBnenue ra3za. ATMochepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBlieHUE BHYTPH JKHIKOCTH.
dopMya 7151 BEIYUCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+p,
1.22 3akoHn [lackansa. ['mapaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna sl ONPEACTCHUS BBITAIKHABAIOIIECH CHIIBI,
JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B AKUIAKOCTh WIH ra3:
1.23

F_jlm_ =pgV

VYcaoBue nnapanus tea. IlnaBanue CYZAO0B 1 BO3AYXOILTaBAHUC



1.24

1.25

1.26

1.27

1.28

1.29

Mexannueckue KoyiebaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHHIA.

dopMya, CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KOJICOaHUH:

MareMatnueckuii M MNpYKUHHBIM MasaTHUKU. IIpeBpaiienue osHeprum mnpu

K0J1€0aTeIbHOM JIBH)KEHUU
3aryxatomue konedbanus. Bernyxnennsie konedbanus. Pe3onanc

MexaHU4YeCKHEe BOJIHEI. HpOI[OJ'IBHBIe N TMOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHEHHsSI BOJTHBI:

h=v-T

3ByK. ['poMKocTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOW BOJIHBI Ha I'DAHMIIE
nByx cpell. MHdpa3Byk U yabTpa3ByK

IIpakmuyeckue pabomul

N3MepeHnne cpenHeill IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXKHUHBL, KOI(PPHUIIMEHTa TPEHUS CKOJIBKEHUS;, paOOThl CHJIbI TPEHHSI, CHIIbI
YIOPYTOCTH; CpEeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHus: Opycka Opu JBM)KEHHH 0 HAKJIOHHOM IUIOCKOCTH; YacCTOTHl H
nepuoAa KoseOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M HepHoaa
KoJIeOaHNH MPYKUHHOIO MasiTHUKA; MOMEHTAa CHJIbI, AEWCTBYIOLIEr0 Ha phlyar;
paboTBI CWIJIBI YNPYroCTH MPH MOIBEME TPy3a C IMOMOIIBIO HETOABIKHOTO
670Ka; paboThI CUJIBI YIPYTrOCTH NPHU MOABEME Ipy3a C MOMOIIBIO MOJIBHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOH CHJIBI OT 00BbEMa MOTPYXEHHOU
YacTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIECH CHIIbI
OT MaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAaJIbHOTO JaBJIECHUS U OT
poJla IOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NPYXKHHE, OT CTENEHU
neopManu Mpy>KUHBL, YCKOPEHUsI OpycKa OT yrjila HaKJIOHA HAaIlpaBIISIONICH;
nepuoa (4acToThl) KoueOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHNE HE3aBUCHUMOCTH IEpUOoJa KOJIeOaHUM HUTSHOTO MAasTHHUKA OT

Mmacchl rpy3a. [IpoBepka ycinoBusi paBHOBECHUS pbluara

1.30

Qusuueckue sA6neHus 6 npupode: TPUMEPHl JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B )KMBOW W HEKUBOW MPUPOJIE, NEUCTBHE CUIIBI TPEHUS B MPUPOJIE U

TCXHUKC, TMPUIHNBBI U OTIUBBI, JABUKXCHUC TIJIIAHCT ConHeyHOM CUCTEMBI,



PEaKTUBHOE JIBU)KEHHE KUBBIX OPTaHU3MOB, PblYaru B TEJIE YEJIOBEKA, BIUSIHHE
aTMoc(epHOro JaBlIEHHs Ha >KMBOW OpraHM3M, IUIaBaHHUE PbIO, BOCIPHUSTHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPSAACCHUC, celiCMHUUECKHE BOJIHBI, HYHaMH, 5X0

Texnuueckue yCl’I’tpOLZCI’I’IG(l.' CIIMAOMETP, AATYMKU IIOJOKCHHUSA, PACCTOAHUA U
YCKOpCHHUA, AUHAMOMCETP, IMNOAIIWIIHUKHU, PAKEThI, pbl4ar, HOI[BPI)KHBI?I n

HCHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA I1IJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOIIAIOIINECS] COCY/bI, YCTPOWCTBO BOJONPOBOJA, THMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmaeckue u amopdHbIe TeTa

29 JlBwkenne dactuil BemiectBa. CBS3b  CKOPOCTH JABWXKCHHS YaCTHI[ C

' Temnepatypoil. bBpoyHoBckoe nBmxenue, muddy3us

2.3 CMaunBaHUe U KaMWUISIPHBIC SIBICHUS

2.4 TemnnoBoe pacHIMpeHHE U CKATHE

2.5 TennoBoe paBHOBecHe

26 BuyTtpennss sHeprus. Pabora um Teruiomepemaya Kak CIIOCOOBI H3MEHEHUS

. BHYTPEHHEHN SHEPrUun

2.7 Bune! Ternonepenadn: TeIONPOBOHOCTh, KOHBEKIIUS, H3TYICHHE
Harpesanne wu oxmaxkaenwe Ted. KonudecTBo — TemnoTel. Y aeibHast
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX MpoOIleccax. YpaBHEHHUE TEIUIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenne u kouaeHcanusa. V3MeHeHHWE BHYTPEHHEH HHEpruM B TMIpOIECcCe

210 WCTIAapeHusi M KOHJAeHcauuu. KumneHue IKUAKOCTU. YAenbHas TeIioTa

' napoobpazoBanus: L = Q/m

2.11 BraxxaocTs Bo3myxa



2.12

IInaBnenne wu Kpucraiumsauus. [I3MeHeHHMEe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUU U KpUCTAJJIU3alluH. YILGJ'II)HaH TCIIOTA IIJIaBJICHUA !

,_0

m

2.13

2.14

BHYTpCHHSISI OHEPIUA CropaHus TOIIJIMBA. VY enpHas TemwioTa CTOpaHus TOILIMBA:

q=Q/m

[Tpuntumner padoTs! TerioBsix ABuratenei. KIIJ[ TrermmoBoro aurarens

2.15

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIeEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK0 ONYIIEH HArpeTbld UWIMHAP; KOJIUYECTBA TEILIOTHI,
OTJIaHHOT'O HAarpeThiM LMJIMHIAPOM, MOCIE OMYCKaHHs €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTUM BO3AYyXa; YIACIbHOW TEIUIOTHI
IJIaBleHUsT Jpfa. MccienoBaHue W3MEHEHHS TeMIepaTypbl BOJbI  IPHU
Pa3IMYHBIX YCJIOBUAX; SIBJICHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOIHOU U

ropsiueid BoJbl; IMpoliecca ucrapeHus

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

Dusuveckue sA61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KAIIHUJIISAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJJIBI B MPUPOAC, HN3ITYUCHUC COJ'IHI_[a, 3aMCP3aHUC

BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

Texnuueckue ycmpoticmea: KalWLIsApbl, IPUMEPbl UCTIOIb30BaHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATUMK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
DnekTpuzanus Tei. J[Ba Buaa 3JIeKTpUYECKUX 3aps10B
BsaumopeiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsia

Onektpuueckoe mone. Hanpsok€HHOCTH  3yekTpudeckoro moisd.  [IpuHnmn

CYNEpHO3UIHNHU SJICKTPUICCKUX MmoJIek (Ha Ka4CCTBCHHOM ypOBHe)

Hocwurenn QJICKTPHYCCKUX 3apsa0B. HeﬁCTBHe QJICKTPHUYCCKOI'O IIOJIsI Ha

aneKTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH

[TocTosAHHBIN AJEKTpUYECKH TOK. J[elcTBUS 3ieKkTprudeckoro Toka. Cuia Toka.



Hanpsioxenue.

I=qg/t,U=Alq

DJIEKTPUYECKOE CONPOTUBIICHHE. Y JICTTbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOTHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwMmelanHble COeIMHEHHS IPOBOAHUKOB
PaGota u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Dpcrena. MarHuTHoe mMoJie TPSIMOrO MPOBOJHUKA C TOKOM. JlnHuUM
MarHUTHON MHIYKITUU
313 MaruutHoe 1mojJ€ IIOCTOSHHOIO MarHura. BsauMoaeicTBHE ITOCTOSHHBIX
Mar"duToB
3.14 JleficTBe MarHUTHOTO TIOJIS HAa MTPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. SABiaeHue dMeKTpOMarHuTHON nHAykuu. [Ipasuio Jlenua
Ilpakmuueckue pabomol
W3mepenne  SIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUECKOTO TOKA; PaOOTHI JEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCHUMOCTH CHUJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTophl, JaMIIOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHHKA; 3aBHCUMOCTH
CONIPOTHUBJIEHHUS OT JUIMHBI IPOBOJAHMKA, IUIOLIAJNA €0 IMOIEPEYHOI0 CEYCHUS U

YACJIBHOTO COIIPOTUBJICHUA.



IIpoBepka mpaBuia JUisl EKTPUUECKOTO0 HANPSDKEHUS MPU MOCIIEI0BATEIEHOM
COEAMHEHUM TPOBOJAHMKOB; IpaBWia Ui CHIBI 3JEKTPUYECKOIO TOKa IpHU

NapajuIeIbHOM COEAMHEHNU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Duzuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIEHUS B aTtMocdepe,

3.17 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMiiu, Ipeld MoocoB,
POJIb MAarHUTHOTO TOJIS [T XKU3HH Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, pPeocTarT,
CUETUYMK  DIIEKTPUYECKOW  DHEPTHH,  DIIEKTPOOCBETHUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelbHbIE JIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUYECKUE
NpPEOXPAHUTENN, JIIEKTPOMArHUT, SJEKTPOABUTATENb ITOCTOSHHOTO —TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIE BOJHBI. [1IKkana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyaeBas monens cBeta. [IpsmonnHeiiHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [Imockoe 3epkaino
3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jlucniepcus ceera
394 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE PacCTOSIHUE JUH3bL. OnTHUYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoops
IIpakmuyeckue pabomul
N3mepenne onTHYecKOW CHIIBI COOMPAFOIICH JMH3bI; (DOKYCHOTO PacCTOSHUS
cobuparonield TUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MpeIMeTa U N300pakeHus,
396 KOTJIa TIPEIMET PACIIOJIOKEH B IBOMHOM (POKyCe), TOKa3aTelsl MPETOMIICHUS CTEKIIA.
' HccnenoBanue CcBOMCTBa  M300pakeHUs, TOJYYEHHOIO C  ITOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHUsI (POKYCHOTO PACCTOSIHHS JBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yIJIa TPEJIOMJICHHSI CBETOBOTO Jy4a OT yrja MaJeHUS Ha TpaHUIle
«BO3JIyX — CTEKJIO»
. Qusuueckue senenus 6 npupode. 3atmenuss ComHuna u JlyHbl, 1BeTa Ted,
' ONTUYECKUE SIBICHUS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIepHCKOI, (oToammapar, OINTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE SBJIEHUA
i1 PamnoaktuBHOCTh. Anb(a-, Oera-, raMma-uznydeHus. Peakiuu anbda-u Oera-

pacmajna




4.2
4.3
4.4
4.5

4.6

4.7

OmnpiTel Pesepdopaa mo paccesnuto anbga-yactuul. [Inmanerapaas Mojens atoma
CoctaB aromHoro saapa. M3oromnsl

Ilepuon nomypacnajga aTOMHBIX SA€p

SnepHble peakuyuu. 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MaCCOBOTO YHCEI

Qusuueckue A6NeHUs 6 Npupode. €CTECTBEHHBIM paJUOaKTHBHBIA (oH,
KOCMUYECKHE JIy4d, pPaJUOaKTUBHOE W3JIyY€HHE MPHUPOJIHBIX MHUHEPAJIOB,

JIeNCTBHE pPaaArOaKTUBHBIX H3J'Iy‘leHHI>i Ha OpraHu3M 4€JIOBCKaA

Texnuueckue ycmpoticmea: CUEKTPOCKOI, UHAUBHUIYAIbHBIN 103UMETp, Kamepa

BuiibcoHa, sinepHas s3HepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






