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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepaibHON pabodel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxkanue mnporpaMMmbl 10 (QU3MKe HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYaroOIIMXCsl U OPTaHU3AIUI0 H3YUYEHUS
¢u3MKN Ha JAEITeTbHOCTHOW OcHOBEe. B mporpamme mo (u3uke y4IUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeMETHBIM pe3yJibTaTaM 00y4eHHUs], a TAKKE
MEXIMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHHs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00yUaIOIINXCS.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHbIX
MPEIMETOB, IOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (HHU3NUSCKOU
reorpaduel, BHOCUT BKJIAQJ] B €CTECTBEHHOHAyYHYK KapTUHYy  MHUDA,
npenocTaBiseT HauOosiee siCHble OOpas3lbl NPUMEHEHHWS HAyyHOro MeEToja
MO3HaHMSI, TO €CTh CII0Cc00a MOTyYeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna U3 riaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType oOIero
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIICYIOIUMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O MCCIIEIOBAHMS;

e WHTEPIPETHPOBATh JAaHHBIE M WCIOJIB30BaTh Hay4yHBIC JOKAa3aTENbCTBA IS
MOJTyY€HUS BHIBOJIOB.

[lenmn wusyueHus ¢GU3NKKA HA YPOBHE OCHOBHOTO 00ImmIero oOpa3oBaHUS
omnpenenensl B Konunenmum npenogaBanus yudeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenpHBIX oOpraHuzauusax Poccuiickoit @enepanuu, peagr3yOIINX
OCHOBHBIE  00I11€00pa30BaTEIbHbIE MPOrPAMMbl, YTBEPXKAEHHONW peElICHUEM

Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne [TK4BH).



Hean usyyenus pusuku:
pUOOpPETEHNE UHTEPECA U CTPEMIICHHSI 00YyHaIOIIUXCSl K HAYYHOMY H3yYEHHIO
IPUPOABL, PA3BUTHE UX UHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJE IMO3HAHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33pPEHHUS KaK pe3yjbTaTa M3y4YEHHUS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMHUpOBaHUE TIPEACTABICHUM O poOdAM (QU3UKU JJIs Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;
pa3BUTHE NIPECTaBICHUN 0 BO3MOKHBIX cepax Oyayiiel npodeccuoHaIbHON
NEATEIIbHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOJITOTOBKA K JaJIbHEHIIIEMY 00YUYEHUIO
B 9TOM HaIIpaBJICHUHU.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1iero oOpazoBaHus 00CCIIEUYNBACTCS PEIICHUEM CIIEAYIONINX 3a1ay:

NpUOOpETEHNE 3HAHUM O JTUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, JIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;
NpUOOPETEHUE YMEHHUI OINUCHIBATh U OOBICHATH (PU3NUECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOITYUYCHHBIX 3HAHU;
OCBOCHHME  METOJOB  pEIIEHUs MPOCTEMIIMX  pacUETHBIX  3a4ad  C
UCITIOJIb30BAaHUEM bu3nuecKux MOJIETIEH, TBOPYECKUX u
PaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUH HaONI0JaTh NPUPOJHBIC SIBJICHUS U BBIIOJHATH OIBITHI,
JabopatopHble  pabOTBI M OKCIEPUMEHTAJIbHBIC  HMCCICAOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;
OCBOCHHME NPUEMOB pabOThl ¢ HHPOpMaLUed (U3NYECKOro COAepKaHus,
BKJIIOYAsi MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (DU3MKH, aHaIU3 U
KPUTHYECKOE OLIEHWBaHWE MH(POpMAIIY;
3HaKOMCTBO €O cdepamu NpodecCHOHATBHON NeATEIbHOCTH, CBA3aHHBIMU C
(Gu3MKON, ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSAX
(bu3MYECcKO HAYKH.

Ha uzydenne ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 vaca B HEAENIO).

[Ipensaraemeplii B mporpaMmMe no (pu3MKe NnepedyeHb JadbopaTOpHBIX padoT U

OTBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, yUUTEIb J1eaeT BHIOOP MPOBEACHUS
7abopaToOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronmxcs, CIHUCKa HKCICPUMEHTATBHBIX 3aJaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (pU3UKeE.



COJAEPKAHUE OBYUYEHUSA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeMUUMHBL. M3Mmepenue Qu3nueckux BelUduH. Duznyeckue
npuoopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHOHayuyHBId METOJ MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenune o0bEMa )XKUAKOCTH U TBEPIOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl HNpH MHOMOIIM JKHIKOCTHOIO TEPMOMETPA H
JlaTYuKa TeMIIEpaTypsbl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmnbIThI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumonaeicTBue uacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, KUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYecKnx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKEHHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBieHUN,  OOBSACHSIOMIUXCS ~ MPUTSDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCMOJIb30BAHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuMHM. 3aKOH HMHEpUHMH. B3anmoAelcTBHE Tell KaK NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€JIMHHUIIC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
I'yka. 3mepenue Cuiibl ¢ TOMOLIBIO AUHAMOMETpa. fIBJIEHUE TATOTEHHS U CUia
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX 10 OJHOM NpsMoM. PaBHonelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbXKEHUS U TPEeHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHne u3MeHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUH TET.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TElL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX 110 OJTHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUYECKOr0 aBTOMOOWJIS M TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM ITIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa COMPUKACAIOLINXCS [TOBEPXHOCTEM.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. Ilepemaua paBneHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTH OT TIyOWHBIL. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIECTBOBAHHUS
BO3MyImIHONW 000soukn 3emiu. OmbiT Toppuyerm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHUS OT BHICOTHI HaJl yPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTD AABJIEHUS ra3a OT TEMIIEpPaTyphl.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT OObEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KHIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabotra. MOITHOCTb.

[IpocThie MexXaHWU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanu3moB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M IMOTEHUWAJIbHAs JHEPTUS.
[IpeBpalieHre 0OJHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS phlyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3sMmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHOKUHETUYECKOW TEOPHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUNM MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIpHBIE sIBIEHUS. TeIIoBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH DSHEpPTUU:
TeruIonepesaya " COBEpLICHUE paboTHI. Bunsl TEIUION epelayu:
TEILUIONPOBOIHOCTD, KOHBEKIUs, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamnus. Mcmapenue. Kumenume. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnocTs Bo3myxa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.
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Hab6mronenune nuddysun.

HaOnroenue siBeHU cMauMBaHUs U KalMWIISIPHBIX SIBIICHUM.
HabGnronenue TemioBoro paciiupeHus Ted.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHbBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BBIPAIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
o0b€Ma M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHOMN 3aBUCUMOCTH JIMHBI CTOJIOMKA KHIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yAeabHON TEIIOTHI IJIaBJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSIHUS MEXKTY TEJIaMH).

Onextpuyeckoe mnosne. Hanpssk€HHOCTh 3nekTpuueckoro mnosst. [IpunHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  AMAJIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuna  Toka.  DJIEKTPUYECKOE  HAIpsHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DnexkTpuyecKre enu U MOTpeOUTENN dIEKTPUUECKOil sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM M €70 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJE€  BJIEKTPUYECKOro Toka. IIpumMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. CnocoObl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPIHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiIOB U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKass MHAYKIHS.
3aKOH COXPAHEHMS JJIEKTPUUYECKHUX 3aPSI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUilbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTprUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS IIOJIFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOTO TOJNS HA MPOBOJHUKUA U
JIARJTICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN LIETH MOCTOSHHOTO TOKA.
N3mepeHure u peryJimpoBaHue CUIIbl TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JUJIMHBI, IUIOWAAU MONEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO 4epe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanrie NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbl TOKA W HANpaBJICHUs TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI 1O  MCCIEAOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE W3MCHECHMI 3HAY€HUS W HANPABICHHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHOMEpHOE NpsiMONMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbKEHHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cui TSKECTH, YNPYTOCTH,
TpeHust. CBs3b 2HEprun U padoThl. [loTeHIManbHas SHEPTUS Tela, TOAHATOTO Hal
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SHeprUs CxKATOW NpyKkUHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHH JBWKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

HabnroneHne MexaHNIeCKUX SIBJICHHUM, MPOUCXOASIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM U YCKOPEHHOM JBIKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHUS Teja OT MacChl Teja W JACHCTBYIOIICH Ha HETO
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JBKEHUU.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa MIPU HEYIPYTOM B3aUMOJIEHCTBHUM.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnune peakTHBHOTO JBHKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTHH IIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OmpenencHue CpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOBUKHOTO U TOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIA: IEPHUO/I,
4acToTa, aMIUINTy1a. MaTeMaTnuecKui U NPYyKUHHBIM MasTHUKH. [IpeBpainenue
DHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  paclHpOCTPaHEHU.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHAa. OTpaxeHue 3Byka. MH]pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGmronenne BeIHYXKICHHBIX KOJICOAHUM B pe30HaHCA.
PacnipocTpanenne npoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYecKOro
MasTHHKA.

2. OmpeneneHuie 4acTOThI M IEPHOJA KOJIEOaHUI MPYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHU MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHojia KoieOaHuil rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3Mmepenue yckopeHus cBOOOJHOIO MaeHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETAa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBeta. 3atMeHus ConnHua u JIlynsl. Otpaxkenue cera. [Lockoe
3epKaJIO. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. Vcronb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOTIa M Tejeckoma. ['J1a3 kak omThueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300pakeHU B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XoJ Jiy4er B pacCErBArOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIja OTPa)XE€HUs CBETOBOIO Jiyda OT yIJia
naJICHuUs.

2. M3ydeHune xapakTEpPUCTUK U300pAKEHUS MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. [lomydyeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JIVMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepron nonypacnana aTOMHBIX s1€Ep.

SnepHble peaknuu. 3aKOHbI COXPaHEHUs 3apsiAOBOTO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3bp Macchl W 3HEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paauOaKTHBHBIX H3JIIYYCHHU HA YKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3auyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimeol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccienoBanue TPEKOB: U3MEPEHHE SHEPTrUM YACTULBI [0 TOPMO3HOMY

nyTH (110 doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH JJI1 CUCTEeMAaTH3aluu
U 0000IeHWS  TPEIMETHOTO  COJCPKaHWsI M OMbITa  JCATEIBHOCTH,
MPUOOPETEHHOTO MPU MU3YUYCHUH BCETO Kypca QU3HKH, a TAaKXKE JJIS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipn M3ydyeHUn JTaHHOTO MOAYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OoOydeHwus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHWKH, OBJAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
SABJICHUSI, TPUMEHSSI TOJy4YeHHBbIE 3HAHUS, pelaTh 3aJaud, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CYET TOro, 4ro OOydYaromivecs BBINOJIHSIIOT 3aJlaHusd, B KOTOPHIX UM
npeaaraeTcs:
HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIE AJI1 MPOBEPKU TUIIOTES U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSIT HAy4YHbIC OCHOBBI Ham0OJIE€ BAXKHBIX JTOCTUXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHUS] U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
(bu3HUecKoil HayKH;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUs TEXHOJOTHW, BAXKHEHIIEH COCTABIISIIOIIECH
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJBLHOIO
0J1aronoJry4us:

- OCO3HaHWE LIeHHOCTH Oe3omacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TpaBUi O€30IacHOr0 TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBaHHOCTh HaBbIKA pe(IEKCUU, NPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 € MpaBa y APyroro 4ejJoBeEKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIC U (PU3NIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY M3YyUYCHHIO IPO(DeCCHid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapakTepa SKOJOTMYECKUX MpobJieM W MyTed HuX

pelIeHUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCH YCJIOBHUSIM CONHUAJIBLHON W NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUN U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
TIPYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEGHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NEATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl 0 PUINYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHWK U KOMIICTEHTHOCTEH B 00JIACTH
bu3uKY;

e - IUIAHUPOBAHHE CBOETO pA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUA;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSAHHMS HAa OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y oOydaromnierocss OyayT copMUpOBaHBI MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHUS,
KOMMYHHMKATHBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJSATHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
eBBISIBJIATH W XAPAaKTEPU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(ssBNIEHUN);



¢ YyCTAaHABJIMUBATh CYIIECTBEHHBINH MPU3HAK KIacCCHU(PHUKAIIMU, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCMaTpUBAEMbIX (aKTax,
JTAHHBIX U HAOJIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

¢ BBISIBJISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M MPU H3YYEHUU (PUINYECKUX
SIBIICHUI U MPOLIECCOB, JIENaTh BHIBOJBI C MCIIOIb30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3NYECKUX BEJIIUMYUH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pelleHus] yueOHOM (PU3nyecKkon 3amauu
(cpaBHEHME HECKOJBKHMX BapUaHTOB pEIIECHUs, BBIOOp Haubosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

e HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEA0BATENbCKUNA HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY OMbBIT, HECIOKHBIN
(U3MYECKUI DKCIEPUMEHT, HEOOJBIIOE HCCAEAOBaHUE (PU3HYECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTh H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS WJIM SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYIHPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

¢« IPOTHO3UPOBATHh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

o IPUMEHSTH PA3IMYHBIE METOJbI, MHCTPYMEHTBI U 3alpOChl MPHU TIOUCKE H
orOope MHPOPMALMHM WIA JAHHBIX C YYETOM MPEIOKEHHON ydeOHOU
(bU3UYeCKOM 3a7a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHUS;

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (opMy  TpeacTaBICHUSA
uHpOpMAIlMU W WIUIIOCTPUPOBATh peIIaeMble 3aJadqd  HECJIOKHBIMU
CXeMaMH, uarpaMmMamMu, HHOU rpauKoi M 1X KOMOWHAIIASMH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:

eB X0JI¢ OOCYXJACHHUS y4eOHOTO MaTepuayia, pe3yJbTaToB JabOpaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMbI U
BBICKA3bIBaTh HJEU, HAIllCICHHBIE HA DELICHUE 33Jauu U TOJAepKaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,

e CONIOCTABIISITh CBOM CYXKIEHUS C CY>XIECHUSIMU JPYTHX YYaCTHUKOB JTMAJIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIUI;



e BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEJICTABIATh PE3yIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKOr mpoOIeMBl;

e IPUHUMATH 1IEJIM COBMECTHOM ESTEIIBHOCTH, OPTaHU30BbIBATH ACHCTBUS 110
e€ JOCTIKEHHUIO: pachpelessiTb poJid, OOCYyKIaTh MpOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIIO/ICH;

e BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTasl KaYECTBEHHOI'O pe3yJsibTara I0
CBOEMY HAIIPABJICHUI0O WU KOOPJIWHHUPYS CBOM JEUCTBUS C JAPYIUMU
YyjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUS.

PerJIHTHBHLIe YHuUBEpPCAJIbHbIC yqeﬁﬂme ﬂeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOUX s
peuieHust GU3NYECKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3IMYHBIX  [OAXOJAX  MPUHATUS  pELICHUH
(MHOUBUYabHOE, TPUHATHE pELIEHUS B TpyMIe, NPUHATHE pEHICHUN
Tpynmon);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUsS] (PU3NYECKOM 3aayu WU
IJlaHa MCCIEOBaHUS C Y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

e 1aBaTh a/ICKBATHYIO OLICHKY CUTYallMU W MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHHUS  (HEHOCTUXKEHHUS)  pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHMCJIE B XOJ BBIIOJIHEHUS
(GuU3MYEeCKOro UCCIEOBAHMS WM  [POEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHNMBATh COOTBETCTBUE PE3YJbTAaTA LIEJIN U YCIOBUSIM;

e CTaBUTH ce0s1 HA MECTO JAPYroro 4YeslOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYI0 TEMY, [IOHUMaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JIpYTroro;

e IPU3HABATh CBOE MIPaBO HA OLIMOKY MpU pelIeHUN (PU3NUECKUX 3a]1a4 WIN B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUIN:

e ICTIONL30BATh MOHATHS: (PU3MUECKHE U XUMHUUYECKHE SBIICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYCCKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUSA BellecTBa (TBEpHOE, >KUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOpHs, PaBHOACUCTBYIONIAs cuja, Aedopmalius
(ynpyrasi, miacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

e pa3nuyaTh siBIeHUA (Aud@dy3usi, TEIIOBOE ABMKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBHJKCHUE, HEPAaBHOMEpPHOE  JIBWKEHUE, HWHEPLHS,
B3aMMO/JICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJieHUsS TBEPABIMU TelaMH, XKUIKOCTIMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPAILICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHHE;

e paCIlO3HABaTh  MPOSBJICHHE  M3YYCHHBIX  (U3MYECKUX  SBICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MpUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUpOJIe, NECUCTBUE CWJIBI TPEHUS B MPUPOJAE M TEXHHUKE, BIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KHUBOW OpraHu3M, IJIaBaHUE PbIO, pblUuaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

e OMKCHIBATh M3YYCHHBIE CBOWCTBA TeN U (U3UYECKHUE SIBJICHUS, HCIOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOILIHOCTh, TUIEYO CHIIBI,
MOMEHT CWJIbl, KO3(P(UIIMEHT TMOJE3HOro JACHCTBUS MEXaHHU3MOB,
KUHETUYECKas: W MOTEHIHAlbHAsl YHEPTUsi), NMPU ONKHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICH  HUCIOJIB3yeMBIX  BEJIMYMH, HX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTMMH BEIUYHMHAMM,
CTPOUTH Tpa(PrKK N3YUECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITMYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJN, (U3UYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWiIO paBHOBecUs peiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYEeCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCT€ CHUTyallMii MpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE u3 12
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pelIaTh pacuy€THbIC 3a/1a4u B 1—2 NEeHCTBUSI, UCTIONB3YS 3aKOHBI U (OPMYJIbI,
CBs3bIBatONIME (DM3MUECKUE BEIUYMHBI: HAa OCHOBE aHalM3a YCIOBUSA
3ala4yl  3alKMChbIBaTh KpPaTKOE YCJIOBHE, MOJCTAaBIATh (PU3HUECKHE
BEJIUYMHBI B (DOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI PELIEHUs 33a/1a4, OLIEHUBATh PEATUCTUYHOCTD
NOJy4Y€HHOW (pU3NUECKON BEIUYHHBI,

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIIATH POBEPSIEMOE
npeanosjoxkenue  (TUIoTesy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJIbTaT, HAaXOJWUTh OIIMOKH B XOJE ONbITA, J€JaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Tes: (hOpMYJUPOBATH MPOBEPSIEMbIE MPEATOJIOKEHUS, COOUPaATh
YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pY/I0BaHUS, 3alIUChIBATh XOJ OIbITa U
(GbopMyJIHpOBaTh BHIBOJIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tella, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIOJIB30BAHMEM AaHAJOTOBBIX U LHU(PPOBBIX
npuOOpPOB, 3amUChIBaTh IOKa3aHHWs MPUOOPOB C€ YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH HUCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3NUECKON BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUM (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Tena, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IUJIOLIAIU COTPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpadUKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIE M3MEpPEeHHUsS (UBNYECKUX BEIUUMH (TJIIOTHOCTD
BELIECTBA JKUAKOCTU M TBEPAOrO Tejla, CUJIA TPEHUSI CKOJIBXKEHHUS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JEHCTBYyIOIlas Ha
NOTPYXEHHOE B JKHUIKOCTh TeJO0, KOI()PHUIMEHT MONe3HOro AeWCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAyS NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBINIOJIHEHUHM HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UICKOMOM BEJIMYMHBI,

e COOJIIO/IATh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyIOoBaHUEM;

e YKa3bIBaTh MPHUHIUINBI JCHCTBUS MPHUOOPOB W TEXHUUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCaHUSA (B TOM YHCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBbIE (DU3UYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH PUMEPHI (HAXOIUTH UH(OPMAIMIO O TPUMEPAX) TPAKTUUECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKM3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEeH cpee;

¢ OCYIIECTBJISITh OTOOp HMCTOYHHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPABHEHUS PpA3UYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS TPOTHBOPEYUBONW WM MOXET OBIThH
HEOCTOBEPHOM;

* ICTIOJIB30BAaTh TPHU BBIMOJIHCHUN YYEOHBIX 3aJaHU HayIHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl ceti VIHTepHET, BIageTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKUE IMHMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpAaTKHe COOOIIEHUS O pe3yJsibTaTaX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIN amnmapaT Kypca (OU3HMKH, COINpPOBOXAAThH
BBICTYIUJICHUE NTPE3EHTALIUEH;

elIpY BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHHMI pacnpeneisiTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBHUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUHM, aJCKBATHO OLCHUBATH
COOCTBEHHBI  BKJIAJ, B  JIE€ATEIBHOCTh  [PYNNbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHHE OKPYKAOIIHUX.

K koH1y oOyuenus B 8 kiiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUI:

* ICIOJB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKEHHE
aTOMOB M MOJIEKYJI, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE T0JIE, IIPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;

e pa3vyaTh SBJIEHUA (TEIUIOBOE paCIIMPEHUE W CXaTue, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauMBAHUE, KAWJUIAPHBIE SIBICHHS, UCIIAPEHUE,
KOHJIEHCAlMsl, IUIABJIEHHWE, KpHUCTAIM3anus (OTBEpAEBAHUE), KUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKLUS, U3JTyUYEeHHE),
DIEKTpU3aLMs TEJ, B3aUMOJECHUCTBUE 3apsA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHuTOB, JECHCTBUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

e paClioO3HaBaTh  NPOSABICHHE  M3YYCHHBIX  (DU3UUYECKUX  SBJICHHH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B MPUPOE,
KpUCTaUlbl B mpupoe, usiydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeild MOJIFOCOB, POJIb MATHUTHOTO TOJISA JUIsl JKM3HU Ha
3emuie, NOJISIPHOE CUSIHUE, IPU 3TOM NEPEBOJNUTH MPAKTUYECKYIO 3a7a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

 OIIUCHIBATh U3YUECHHBIE CBOICTBA TeJl U (PU3UUECKUE SIBICHHUSA, UCIOJIb3YS
¢dusznyeckrue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHasg TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTb BO31yXd, JJIEKTPUUYECKUM 3apsih,
CUja TOKa, JJIEKTPUYECKOE HAIPSKEHHE, CONPOTHUBJIIECHUE IIPOBOJHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCHOJIb3YEMbIX BEIUYMH, 0003HAYEHUS] U €IUHUIIBI
buznyecKuX BENIUYMH, HAXOAUTh (HOPMYIbBI, CBS3BIBAIOIIUE JIAHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U IMPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUU
CTPOEHHUS BEIECTBa, MPUHLHUI CYNEPHO3ULUHU MMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JIleHna, 3akOH COXpaHEHMs DSHEpPrMM, IpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alKChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

¢ OOBACHATH (PU3UYECKUE IPOLIECCHl M CBOMCTBAa TE€lI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB C OMopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUMH,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

e pelIaTh pacuy€THbIE 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE AaHaJINW3a YCJIOBUSA
3a/layyl 3aIMChIBAaTh KPAaTKOE yCIOBHE, BBISBIATh HEAOCTATOK AAHHBIX JUIS
perieHust 3a1a4u, BeIOUpaTh 3aKOHBI M (POPMYJIbI, HEOOXOUMBIE i €€
peLIeHNs, NPOBOAWUTH pPAacU€Tbl M CPABHMBATH IIOJYYEHHOE 3HAYCHHE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPblE MOXHO PpEHIUTh NpPU [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIACIATDH
MIPOBEPSEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

e IPOBO/IMTH OMBITHI IO HAOJIOICHUIO (PU3NUECKUX SBIICHUNA WM PU3NYECKUX
CBOMCTB TeJ (KaNnWUISPHBIE SBJICHHS, 3aBUCUMOCTD JABJICHHS BO31yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIecca OCTHIBAHUS M HAarpeBaHUs
IpU U3JIyYEHUH OT LIBeTa M3JIydarouieil (MOTrjollaroiei) MOBEepXHOCTH,
CKOPOCTb MCHApEHUs BOJbI OT TEMIIEPATypPbl KUJIKOCTH WU IUIOIIAAHN €€
IIOBEPXHOCTH, DJIEKTPU3aLMs TEJI W B3aUMOJCHUCTBUE DIIEKTPUYECKUX
3apsioB, B3aMMOJEHCTBME IIOCTOSHHBIX MAarHuTOB, BHU3yalu3alus
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOIO MTOJIS HA
MPOBOJAHUK C  TOKOM,  CBOWMCTBA  JJIEKTPOMAarHuWTa, CBOWCTBA



AIIEKTPOJIBUTATENs TOCTOSHHOTO TOKa): (OpMyIUpOBaTh MpPOBEPSEMBIC
IPEAINOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pyJ0BaHUS,
OTKCHIBATh XOJI OTbITA U (POPMYTUPOBATH BHIBOIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HAMNPSOKEHUS C MCMIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHMH, CPABHUBATH PE3YJIbTATHI
WU3MEPCHUN ¢ yIETOM 3aIaHHON aOCOTIOTHOM TOTPEITHOCTH;

e IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHHMSI U y/ACIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJAHMKA, CHUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMK, OT HampsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCHUMOCTH B BHUAC TaOMUI U TpaduKoOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHbIE U3MEpeHHs (U3UYECKUX BeIUYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTATIBHYIO YCTaHOBKY, CJIEIys MPEAOKEHHOW WHCTPYKIUHU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COOJTIONIATH TIpaBUJIa TEXHUKU O€30MacCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK JJIEKTPUUYECKON HHEPIHH, SJICKTPOOCBETHTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), FNEKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyecKkue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM PHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Heneil ¢ mocnea0BaTeIbHbBIM U MapalljIeIbHbIM COSTUHEHHEM 3JIEMEHTOB,
paznunuasi ycIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPHUUECKHX IETIeH;



e PUBOJUTH IPUMEPHI (HAXOIUTH HHHOPMAITHIO O TIPUMEPAX ) MPAKTHICCKOTO
UCIIOJIb30BaHUsI (PU3MUYECKUX 3HAHUUA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0Oe3omacHOCTH Tpu  oOpalieHud ¢ npubopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUSI 3J0POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIeH cpee;

¢ OCYIIECTBIISATh MOUCK HMHPOpMAMU  (PU3NYECKOTO  COACPKAHUA B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NTYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh TPU BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOrO0 COJEpPKAHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTEpHET, BiIaieTh NPUEMaMH KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IUCHBMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
Collep)KaHUsl, B TOM 4YHUCIE NYOJUYHO MPEACTABIATh PE3YyJIbTAThI
MPOEKTHOM WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATUHHBIM amnmapar Kypca (U3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

eTPU BBIMOJHEHUH YYEOHBIX TIPOCKTOB U MCCIEAOBAHUN (HU3NUECKUX
MPOLIECCOB paclpenesiTh OO0SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJja4aMU, CJIEIUThH 3a BHIITOJHEHUEM ILIaHA IEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCICTBHE,
MPOSIBJISISI TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHIy 00ydeHus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIN:

e UCIIOJIb30BATh ~ MOHSTHS: CHUCTeMa OTcu€Ta, MaTepuajbHas  TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIXKEHHMS, Aedopmalius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJCOaHus 1
BOJHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhl UCIYCKAHUSI M TMOTJIOIIEeHU, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIBI, SIAEPHAS SJHEPreTHKA;

e pa3vyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BIKEHUE, CBOOOJHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE IBM)KCHME, KOJeOaTelbHOE NBMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

e paCliO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (DU3MYECKUX  SBJICHUM B
OKpy’XaroIlleM Mupe (B TOM uHcie (U3NYECKUE SIBICHUS B IPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHW3MOB, BOCHPUSTHE 3BYKOB IKHBOTHBIMH,
3€MIICTPSICEHHE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYEcKOe AECUCTBUE BUIUMOTO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaANOAKTUBHBIN ()OH, KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE H3TyYEHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHBHBIX M3IyYeHUA Ha
OpraHW3M YEJIOBEKa), MPU 3TOM NEPEBOJAUTH MPAKTHUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

e ONIMCHIBATh M3yUYEHHbIE CBOMCTBA Te€N U (PU3NYECKHE SIBJICHUS, UCIOJb3YS
dbu3nueckue BENUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejla TpH
HEpPaBHOMEPHOM JIBH)KECHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTbh, YIJOBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAJEHUsi, BEC Tela, HMIYJbC Tela, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CIKATOU
NPY>KUHBI, KHUHETUYECKAas DSHEpPrus, IOJIHAST MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHbBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICI MCIOJIb3YEMbIX BEJIUYUH,
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEITUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHUHY C JIPYTHMU BEIMYUHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

e XapaKTEepPU30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpPaHEHHsS MMITYJIbCA, 3aKOHBI OTPAKEHUSA U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YHCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATHh (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THHIC 3a7a4M (OMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIME (PU3NYECKUE BEIUYUHBI:
Ha OCHOBE aHajlu3a YCIOBHUS 3aJaud 3allUChIBaThb KpPaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WU W30BITOYHBIC JaHHBIC, BRIOMPATH 3aKOHBI U
¢dbopMyIibl, HEOOXOAUMBIE JJISl PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOTYUYEHHOTO 3HAYEHUS! (PU3NYECKOM BEINUUHBI;

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
$u3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIECTOBAHMS, BBIICTSATH
IpOBEPSIEMOE  TPEIINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOMIOIEHUH U OIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3ydeHHEe BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs
OHEPrUH, 3aBHCHUMOCThH TMEPHOJa KOJIICOaHW MPYKXKUHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT AMILIUTY/IbI
MajblX  KoJieOaHWUM,  TPSIMOJUHEHHOE  pacmpoCTpaHEHHUE  CBETa,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOWMCTB H300pa)KeHHsI MpeaMeTa B COOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY H3 M30bITOYHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

¢ IPOBOJUTH TPU HEOOXOJUMOCTH CEPUI0 MPSMBIX WU3MEPEHHM, OMPEIeIIss
CpellHee 3HAaYeHUe u3MepseMol BeauuMHbl ((POKycHOE paccTosiHHe
coOuparomei JMH3bI), OOOCHOBBIBATH BBHIOOp cmoOco0a HU3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIDKEHUM 0€3 HayalnbHON CKOPOCTH, NEpUoaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHHUsl CBETa OT yrIjia MaJeHUs W yria MpeIoMJIeHHs] OT yria
najieHus1): IUIAHUPOBATh MCCIEOBAHUE, CaMOCTOSITEIBHO COOUpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYyYEHHOM 3aBUCHUMOCTH
bU3MYeCKuX BETWYWH B BHUJAC TaONHII M TPapUKOB, NEJIaTh BBIBOIBI IO
pe3yibTaTaMm HCCIIEIOBAHUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpPEHHE Tejla IpPH pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOIHOIO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUCHT
TPEHUSI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKass CuJla COOMparolled JIMH3bL, PaJUOAaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHUS, CIETYs MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIOJIaTh MpaBUJIa TEXHUKU 0€30IaCHOCTH IMpH padoTe C J1ab0paTOpHBIM
000py10BaHUEM;

epa3nMYaTh OCHOBHBIC TPHU3HAKH W3YYCHHBIX (PU3NYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCOMIOTHO TBEPJOE TENO0, TOYEHHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SI1Ipa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH HAa WX OMHUCAaHHA (B TOM YHCIE:
CHHMIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAHUA O
CBOMCTBaX (PU3NYECKHX SBJIEHUW U  HEOOXOAuUMbIE (PU3NYECKHE
3aKOHOMEPHOCTH,

¢ ICTIOJIB30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEHICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B MIIOCKOM 3€pKajie U coOMparolei JMH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MAaCHOCTH TpU  oOpamieHuu ¢ [pudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMHM, COXPAHEHUS 3II0POBbS U COOIIOICHHUS
HOPM DKOJIOTUYECKOTO IMOBEJCHUS B OKPYIKaIOILEH CPEE;

¢ OCYLIECTBJISATh MOUCK HMHpOpMAUU  (PU3NYECKOTO  COAEPKAHUA B
HuTepHere, caMOCTOATENBHO (OPMYIHUPYSI TOMCKOBBIN 3aMpOC, HAXOAUTh
NyTU OMPEeNIeHUs] JOCTOBEPHOCTH IMOJYYSHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB;



¢ ICTIOJIB30BATh IPH BBINOJHEHUN YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JUTEepaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIbI,
pecypchl cetr MHTEpHeT, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OAHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATENIbBHOCTH, TIPU  3TOM T'PaMOTHO  MCIOJIb30BaTh  HU3yUYCHHBIM
NOHATUUHBIM amnmaparT u3ydaeMoro pasiena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka O fIpHpoe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre 1 B3aUMO/IEUCTBHUE YaCTHUII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KuAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie siBJICHUS
. bubnuorexa [JOK
11 CTpoenne u CROHCTBA BeIICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB U TeM uudpoBLIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJIeHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmorexa [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHITICCKHC BOMHRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: a 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-000011a10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUIHUHLI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JJaTINKA
TeMmeparypbl"”

Kaxk ¢usuka u qpyrue ecteCTBEHHbIE
HayKH U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUM C TIOMOIIbIO MOJIEIeH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIIie, 4eM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIHUE JUCKPETHOE CTPOEHHUE bubmorexa HOK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HaAOJIOACHUIO TETJIOBOTO PACIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHn4decKoe IBIKEHNUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmotexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt ¥ BpeMeHH IBIKECHUSA bubmotexa [JOK
y P 1 https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3aIfMo;[eI7ICTBI/Ie TeJ'IpKaK IpUYHHA bubmorexa [JOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. PacueT Maccel bu6mmorexa [IOK
1 00beMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agaud mo teme "IIOTHOCTE

bu6mmoreka [IOK

18 BeuecTa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoencreug tein. Cria
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabora «3ydeHne
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JpYyrux IUIaHETax. bubnnorexa [HJOK
dusnuecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX
26 MO OJHOM nnpﬂi//mﬁ. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHonelicTBYIOMAs CUIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B mpupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJICUCTBYIOIIEN CUIIBI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['padhuyueckoe n3odpakeHue bubnnoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYOIITAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHn4yecKkoe JIBKEHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'padmueckoe n300pakeHue Cui,
«Cunb»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTypbl
Ilepemaua maBiaeHUS TBEPABIMU
35 Tenr;nfn, mjz[KocmMH u f:ll?,aMI/I. 3aKkoH bubmorera [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBneHue B bu6mmorexa [IOK
JKHAKOCTH U rase. 3akoH Ilackaimsy https://m.edsoo.ru/ff0a2826

38 CooO0miarommecst CoCcyapl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Papapmirieckiii npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuyannb
CyLIECTBOBAHUS BO3yIIHOMN
41 }(]Sm 3 3;1]3};ICI/IMOCTI) BuGmnorexa LIOK
ODOTIOTIH SEMITH. https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT BBICOTHI
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.edsoo.ru/ff0azhsa
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BUCHMOCTS aTMOC(epH OBHEM bubmuorexa [JOK
FABJICHITA OT BRICOTRI HA yp https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATtmocdepHoe naBieHue"
eicTBHe ocC rasza Ha
47 JleficTaue KAAKOCTH H bubmuorexa [JOK
TTOTPYKCHIOE B HHUX TEIIO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOIIEH Ha TEJO, TOTPYKEHHOE
B JKHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOrpyKEHHO#H
B JKUKOCTb YaCTH TeJIa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBaHue apeoMeTpa Wik
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy3onoabEMHocTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxonnaBanuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MHOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipocteie MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiuare

57

58

KonrponsHas pabora o teme
«/laBrieHme TBEPBIX TEIN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora

PesepBHelit ypok. Pabota ¢ Tekctamu
1o TeMe «/laBienue TBEpABIX Tel,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U ra3oBy» / Becepoccuiickast
poBepoYHas padboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccrenoBanue ycioBHil paBHOBECHS
pbryara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo reMe «YCI0BUS
PaBHOBECHUSI pbIUaray

Koaddumment nonesnoro aecTpus
MexaHu3ma. Jlaboparopnas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
momHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas dHEprusi.
Kunernueckas 1 noTeHuManbHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"OKCnEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHHNS KUHETUYECKOW 1
MOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBAaHUM TeJIa MO0 HAKIIOHHON
IIJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTH»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubIit ypok. PaboTta ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0ad4ee6

68

PesepBHbIi ypok. Pabora ¢ TekcTamu
no teme "Pabota. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X OIIBITHBIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe M KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATyPBI CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEI1I000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 JlaboparopHnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIIeHUS

19 JlabopaTopHas pabota "Onpenenenue bubnmuorexa [JOK
yAeJIbHOW TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHUSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

BnaxhocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETLIOBBIX

nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLATA
OKpPY’KaroIllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUS U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe IBJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. VI3MeHeHNnE
arperaTHbIX COCTOSIHMI BenecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TElL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOrO bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cyiecTBoBanus. IcTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DIEeKTPUYECKHUI TOK B METAJLIaX, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1enb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™etp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYIIETO Yepe3 pe3ucTop, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas pabota "IIpoBepka

49 IIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeIMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Omnpeneieaue
52 a60prl u II:/IOH_IPII)OCTI/I aneKTqueCKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosTHHBEIE MAaTHUTEI, UX
B3aUMOJECUCTBUE
VYpok-uccnenosanue "N3yuenue bubnnoreka [JOK
55 . "
MOJIEH ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM padoTe
o TeMe "DJIeKTpUUECKUE 3apsAabl.
57 3apsHKEeHHBIE TCJI'I)a U UX ’ bubmmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIN
ANEKTPUYECKUNA TOK"
KonTponbnas pabota mo teme
"DHEeKTPUUECKHUE 3aPAILL.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3auMozeucTBuUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tox" / Beepoccuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKU C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeseil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKOU DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEPIUU

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUIECKUE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIEKTPUYECKHUE U MATHUTHBIE 1 Bubmaorexa ITOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHrlii ypok. PaGora ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TermnoBele aBiaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
o TeMe "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB 11O
1 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoarieie  Ipakriieckue fll:;:el{l/lﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe JBUKEHHE. 1
MartepuanbHas TOUYKa

5 Cucrema orcueta. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHUS Teja Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bbu6muotexa [JOK
PaBHOpelicTBYIOIIAA crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HbloTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edso:)_.I ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edso:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
KO3 pHUIIMEHTa TPEHUS CKOTIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT I'paBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa HOK
. P https://m.edso0.ru/ff0af5f8
TSATOTEHUS
o5 [TepBas kocMHuUecKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOCOIIOTHO TBEPIOE TENIO.
26 PaBHoBecue TBépIIOFO Tena bubmorexa [IOK
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTn
PaBHOBeCcue MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuisl. LienTp Tsoxectn
28 Pemenue 3agau mo teme "MoMeHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBLHOH padoTe 110
29 TEME "MeX&HI/I‘IeCK(I))e I[BI/I)I(CEI/IC bubmorexa LHOK
. " ' https://m.edsoo.ru/ff0b0408
BsaunmonelicTBue Ten
KonrtpoabHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmorexa HOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzanMmonelicTBue Ten
31 Nmnynbe Tena. Umnynbsc cuibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6mumoteka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.e dsoi_.[ru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTU»
37 CBs13b 9HEpTUH U pabOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast pabora «M3yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBHIKEHUE U €TI0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Boinyxxnennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPY>KUHBI U MAacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUIX

JlabopaTtopHas paborta «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MIPYKUHHOTO MasTHUKAa

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MEPUOJIa KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YEeCKUX BOJIH. [IpoobHbIC 1
MTOTNIEPEYHBIE BOJIHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

Ypok-koudepeHnius "YapTpa3sByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6munorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbI cOXpaHeHus1. MexaHuueckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
Ypox-koupepennus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoja CBETa.
61 Cko TOI:())TI) cBeTa BOJHI{)OII:He CBOMCTBA brbmmorexa LTOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
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IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.

bu6nmoreka [IOK

65 Vcrnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKHUX CBETOBOIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTIJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuue "Bo3nyXx-cTekiao""
Ypok-konpepenuus "Mcnoab3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb3f2c
. bubmuoreka [{OK
69 [TocTpoenue n3o0pakeHU B JTMH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (pOKyIc)HorE paCCpTO}IHI/I}I u OI:'ITHHGCKOﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "lepexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6e10ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOcOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCHPHUATHIO LIBETA IPEIMETOB MPH UX bubmmorexa LIOK
P 1 pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakuus’"”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 atoMoM. KBauTthl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktuky™m "Habmonenue bubnnoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
a a https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomnsr https://m.edsoo.ru/ff0clal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepeHus "PaqnoakTuBHbIE
P eperi A but6mmorekxa [IOK
86 U3JIy4€HUs B IPUPOJIE, MEIULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakyu. 3aKOHbBI
COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no reme "SaepHeie
peakuuu"

Peakuuu cuHTe3a U aeneHus saep.
Uctounuku sHeprun CosiHIla U 3BE31T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaIOAKTUBHBIX U3TyYCHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbnas pabota mo Teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTosnle sBaeHus"

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble paboThI IO Kypcy
"B3aumoaencTBue el

IToBTropenue, o6o0meHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a]1a4 110
teme "TemnoBble poiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmorekxa [IOK



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

pacyeTHBIX U KaYECTBEHHBIX 3aja4 10
teme "KIIJ] TennoBeIxX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HIOK
\ https://m.edsoo.ru/ffOc2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

IIpoBepsieMble MpeAMeTHbIE Pe3YJbTATHI 0CBOCHUS

OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOT'0 00111ero
oOpa3oBanus (7 kiacc)

Koo Ilposepsemvie npedomemnvle pe3ynbmamol 0C60EHUA OCHOBGHOU
npoeepsaemozo 00pazosamenvHO RPOZPAMMBL OCHOBHO20 00UL€20 00PA306AHUA
pe3yibmama

11 KCIMOJIb30BATh U3YUYEHHbIC TOHATHUS
1.2 pasnuyaTh SBJICHUS 10 ONMMCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (I)I/I3I/I‘16CKOG SABJICHUC

1.3 pacrio3HaBaTh IMPOSIBIIEHHME M3YYCHHBIX (U3MYECKMX  SBICHUHA B
OKpY’KaloleM MHUpE, B TOM 4YHCJe (PU3NYECKUE SBICHHUS B MPUPOJE, NPH
9TOM NEpPeBOJUTh NPAKTUYECKYI 3ajauyy B Y4eOHYIO, BBIIEIATH
CYLLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

1.4 OTMCHIBAaTh U3YUYEHHBIE CBOMCTBA TN U (PU3UYECKHE SIBICHUS, UCIOIb3Ys
¢usnyeckue BEIMYUHBI, NPU OMNMCAHUM TPABHWIBHO TPaKTOBATb
(u3nYecKnil CMBICT UCIIOIB3YEMBIX BEIMUUH, UX 0003HAYEHUS U €TUHUIIBI
¢u3NYecKUX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
(Gu3NYecCKyl0 BEJIWYMHY C JPYIMMHM BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (pr3HUecKuX BEINUUH

1.5 XapaKkTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHHUS U TPOILECCHI,
UCIOJIb3Ysl W3Y4YEHHBIE 3aKOHBI, IpU OTOM JIaBaTb CJOBECHYIO
(hOopMyIIHPOBKY 3aKOHA U 3aMKUCHIBATh €70 MAaTEMaTHUYECKOE BbIpaKEHHE

1.6 OOBACHATH (PU3UUECKHE SBJICHUS, TPOLIECCHl M CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBIISATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsiCHEeHHE n3 1 - 2
JIOTHYECKUX IIaroB ¢ OMopoil Ha 1 - 2 U3yueHHBIX CBOMCTBA (PU3NUECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7 pemarb pacyeTHble 3amadyd B | - 2 NEWCTBUS, HUCIONB3YS 3aKOHBI M
¢dopMybl, CBs3bIBalOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHUS 33[]a4M 3alHChIBaTh KPATKOE yCIOBHE, MOJCTABIATh (PU3NUYECKHE
BEIMYUHBI B (OPMYNBl U TNPOBOAMTH PACUYEThl, HAXOJUTH CIPABOYHbIC
JaHHbIE, HEOOXOUMBIE ISl PELICHHS 3a]a4, OLCHUBATh PEATMCTUYHOCTD
MOJTyYCHHOH (prU3HUeCcKOl BETUMYHHBI

1.8 pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOJKHO pEIIUTh TNPH TTOMOLIH
(HU3MUECKUX METOJIOB, B OIMCAHUH MCCIICIOBAHUS BBIACIATH IPOBEPSIEMOE
IOpeanoiokeHue  (TUIOTe3y),  pasziauyaTb M HWHTEPIpPETHPOBATH
MOJYYEHHBIH pe3yibTaT, HaXOJUTh OIIMOKM B XOJAE OIbITa, JenaTh




BBIBOJIBI ITO €T0 PC3yJIbTaTaM

1.9

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (HU3MUYECKUX SBICHUN WIH
buznyeckux CBOICTB TeJ: dbopMynupoBaTh poBepsieMbIe
MIPEIOJIOKECHHSI, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000Dy IOBAHHSI,
3aMMchIBaTh X0/ OMbITA U POPMYIUPOBATH BHIBOIBI

1.10

BBIMIOJIHATH MpPSIMbIE M3MEPEHHS C UCIOJIb30BAaHUEM aHAJIOTOBBIX H
U(POBBIX MPHOOPOB, 3aMUCHIBATH TIOKA3aHUS NPUOOPOB C yUETOM
3a/ITaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEpPEHUN

1.11

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OIHOM (PM3NYECKON BEITMUYUHBI OT
IpYrol € MCHOJb30BAaHUEM MPSIMBIX H3MEPEHUM, y4acTBOBaTb B
IUTAHUPOBAHUHM  Y4E€OHOTO HCCIENOBAaHUSA, COOMpaTh YCTaHOBKY H
BBINOJIHATE HU3MEPEHUs, CIelys MpeUIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3ynbTarhl NOJYyYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE
IIPE/UIOKEHHBIX Ta0MuL U rpaduKoB, JeNaTh BBIBOJABI 110 pe3yJibTaTaMm
UCCIIEIOBAHM

1.12

MNpOBOAUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJINYMH, CIICAYyA
npezmo;erHoﬁ HHCTPYKIIMU: IIPpU BbIITOJIHCHHUHU I/I3MepeHI/II71 CO6I/IpaTL
OKCIICPUMCHTAJIbHYKO YCTAHOBKY MW BBIYUCIIATH 3HAYCHUC HCKOMOM
BCINYHHBI

1.13

coOIOAaTh MpaBUiia TEXHUKH 0€30MacHOCTHU MPHU paboTe ¢ 1adopaTOPHBIM
o0opyi0BaHEM

1.14

YKa3blBaTh MPHUHILMIIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh HPUHIMUNBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C NMOMOIIBIO UX ONMMCAHMS, UCIIONb3Ys 3HAHUSA O
CBOMCTBaX (hPU3MUYECKUX SABJICHUN M HEOOXOAUMBbIEe (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJIUTh  NpUMEpbl  (HaXOIUTh  HMHPOpPMALUID O  IpUMeEpax)
MPAKTUYECKOTO HCHOJIb30BaHUS (U3NYECKHX 3HAHUM B TOBCEIHEBHOM
KHU3HU Ui obecrieyeHus: Oe30MacHOCTH MpU 00pallleHnuu ¢ npudopaMu U
TEXHUYECKMMHU YCTPOHCTBAMHU, COXpPAHEHHS 3]I0pPOBbsI U COOIIOIEHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpY Kalollel cpesie

1.16

OCYIIECTBISATH OTOOpP HCTOYHMKOB HMH(popmanuu B cetu VHTepHET B
COOTBETCTBHUHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUW ¥ TyTeM CpaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaIHIO, KOTOpasl SBJISETCS MPOTUBOPEUMBOM MM MOXET OBITH
HEJIOCTOBEPHOM

1.17

MCIOJIb30BaTh MPHU BBIOJHEHUN y4E€OHBIX 3aJlaHUN HAay4HO-TIOMYJISIPHYIO
IuTeparypy (pu3nuecKoro cojaepKaHus, ClIpaBOYHbIC MaTEPUAIIbI, PECYPCHI
cetu VHTepHeT, BianeTp NpPHEMaMH KOHCIEKTUPOBAaHUSA  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpPAaTKUE MHUCHMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2 - 3 UCTOYHUKOB MHOpMAIK (U3HUUECKOTO COACPKAHUS, B TOM




yucine myOIMYHO JeslaTh KPaTKUE COOOLICHHS O pe3yibTaTaxX IMPOEKTOB
WIA y4eOHBIX MCCIEOBAHUM, IIPU 3TOM TIPAaMOTHO MCIIOJIb30BaTh
W3yYEHHBI TOHATUHHBIN ammapar Kypca (HU3UKH, COIPOBOXKIATH
BBICTYIUICHHE ITPE3ECHTALIMECH

1.19 MPU BBITIOJIHGHUH YYEOHBIX IPOCKTOB M MCCIIECIOBAHUM PaCIPEACIIATH
0053aHHOCTH B TPYyNIE B COOTBETCTBUU C IOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTh 3a BBINOJIHEHWEM IIJlaHa JAEWCTBUI, aJeKBaTHO OILICHUBATh
COOCTBEHHBIM  BKJIQJ, B  JESATEIBHOCTH  TPYIIBL,  BBICTPaMBAaTh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOLINX
IIpoBepsiemblie d1eMeHTBI coaep:kanus (7 Kiaacc)
Koo Koo Ilposepaemule Inemenmul cooepicanus
paszdena | Inemenma
1 OU3UKA U EE POJIb B IIO3HAHNUN OKPYXAIOUIET'O MUPA
11 ®dusuka - Hayka o mpupoje. SBneHus npupoabl. Ousndeckue
SIBIICHUS: MeXaHHYECKHe, TETUIOBBIE, AIIEKTPHUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE
1.2 ®dusnueckue BeIMUYUHBL. V3MepeHHe (QHU3UYECKUX BEIMYUH.
Puznueckue npuOOopHI. ITorpemnocTs U3MEPECHU.
MexayHapoiHas cucTemMa eMHHULL
13 EcrecTBeHHO-HayuHBIH ~ MeTOA  MO3HaHUA:  HaOJIIO/EHUE,
MIOCTAaHOBKA  HAYYHOTO BONPOCA, BBIABIDKEHHE  THIIOTE3,
HKCHEPUMEHT o IpOBEpKE TUIIOTE3, 00bsICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS
14 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen
1.5 [TpakTueckue pabOThI:
W3mepeHue pacCTOSTHUMA.
H3mepenne oobema KUAKOCTH U TBEPOTO Tea.
OnpeneneHue pa3MepoB MaJbIX TeJ.
W3mepenne  TemmepaTypbl NPH  I[OMOIIM  YKHIKOCTHOTO
TEPMOMETPA U JIaTUHUKA TEMIIePaTyphl
2 [TEPBOHAYAJIBHBIE CBEJIEHM S O CTPOEHUU BEHIECTBA

2.1 CrpoeHnue BemecTBa: aTOMbl M1 MOJIEKYJIBI, UX pa3Mmepbl. OIbITHI,
JIOKa3bIBaIOIUE JUCKPETHOE CTPOCHUE BELIECTBA

2.2 JBwxenue wyactul] BemiecTBa. CBsS3b CKOPOCTH JBUXKEHUS
4acTHIl ¢ Temneparypoil. bpoyHoBckoe aBmxenue, muddy3us

2.3 BsaumoneiictBue YaCTUI[  BeIecTBa: MPUTSDKEHUE |
OTTAJIKUBAHUC

2.4 ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN




U TBEPABIX (KpUCTANIMYECKUX) Tel. B3auMocBs3p MeExXIy
CBOMCTBAaMM BELIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX M HUX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

2.6 [TpakTuyeckue pabOTHI:
OneHka auamerpa aromMa METOJOM pPAAOB (C UCIOJIb30BAHUEM
dororpaduii).
OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnpiTel 1O OOHApYXEHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO
HPUTSKEHUS

JABWXEHUWE 1 B3AUMO/JIEMCTBUE TEJI

3.1 Mexannueckoe ABWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JIBIDKEHUE

3.2 Ckopoctb. CpeaHss CKOpOCTb NPU HEPAaBHOMEPHOM JIBUKECHUU.
Pacuer myTu ¥ BpeMEeHU JBUKECHUS

3.3 SIBnenue mHepuuu. 3aKoH MHepUMM. B3aummoneiicTBue Ten Kak
IPUYMHA U3MEHEHUS! CKOPOCTH JBMDKEHUS Tel. Macca Kak Mepa
MHEPTHOCTH Tela

3.4 [InotHoCcTh BemecTBa. CBA3b IJIOTHOCTH C  KOJMYECTBOM
MOJIEKYJI B €JUHHIIE 00beMa BEIeCTBa

3.5 Cuia Kak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEIN

3.6 Cuna ynpyroctu u 3akoH I'yka. Mi3mepeHune cuibl ¢ OMOIIBIO
JUHAMOMeETpa

3.7 SIBneHue TAroTeHus U cuna TskecTH. Cuila TSDKECTH Ha JPYTrHX
maHerax. Bec rena. HesecomocTs

3.8 Cuna tpenus. TpeHue CKOJMBKEHUS U TpeHHe MoKos. TpeHne B
IIPUPOJIE U TEXHUKE

3.9 CnoxxeHue  CWJI, HalpaBIEHHBIX 10  OJHOM  IPSIMOH.
PaBHOpelcTBYIOIIIASA CHIT

3.10 [TpakTrueckue paboOTHI

OmnpezneneHre CKOPOCTH PaBHOMEPHOTO IBIKEHHs (IIapuka B
KUIKOCTH, MOJIETTH DJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jayee).
OmnpezneneHue cpenHel CKOPOCTH CKOJIbXEHUs Opycka WiIH
HIapHUKa 10 HAKJIOHHOM IIIIOCKOCTH.

OnpezaeneHue IIOTHOCTH TBEPOTO Tela.

OnbITel,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  PACTKCHMS
(medopmanuun) NpyKUHbBI OT MPHIOKEHHOHN CHIIBI.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  TPEHMS
CKOJIbXKECHHSI OT Beca Tella W XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEU




3.11

@usnueckue SBICHHUA B IPUPOJAE: IPUMEPHI JBHKECHUS C
pa3IMYHBIMM CKOPOCTSMH B JKMBOM M HEXHBOW IIPHUPOXE,
JIEHCTBHUE CHUJIBI TPEHHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpouCTBa: JMHAMOMETP, MOAUIUITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEI 1 TA30B

4.1 Jasnenue tBepaoro teia. CnocoObl yMEHbIIEHUS U YBEIHUCHUS
JIaBJICHUS

4.2 JlaBnenue rasza. 3aBHCHMOCTH JIaBJICHHS Ta3a OT o0ObeMma,
TEeMIIEPATypPhI

4.3 [lepenava naBieHUs TBEPABIMHU TEJIaMH, )KHIKOCTSAMU U Ta3aMu.
3akoH [lackans. [TneBMaTH4eCKHE MaITMHBI

4.4 3aBUCHUMOCTH JIABJICHUS JKUJIKOCTH oT TTyOHWHEI.
I'unpocratuueckuii  mapagokc.  CooOmiaronecss  COCyabl.
[M'uapaBnuyeckre MeXaHU3MbI

4.5 Atmoctepa 3emmu u  armocdepHoe mgaBieHue. [IpuumHbBI
CYLIECTBOBaHMS  BO3AyIIHOW  obOomouku  3emau.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBIEHHS OT BBICOTHI
HaJ YPOBHEM MOps

4.6 N3mepenue atmocdepHoro aasneHus. [IpuOopsl 11t n13MepeHust
aTMOC(EpHOTO JTaBJICHUS

4.7 JleficTBHe JKHMIKOCTH M Ta3a Ha IOIPY’KEHHOE B HHUX TEJO.
BrrtankuBarorniast (apxumMenioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3gyxomnnaBanue

4.9 [TpakTrdeckue paboTHI:
HccnenoBanne 3aBUCHMOCTH Beca Tela B BojAe OT oObema
MOTPY>KEHHOU B JKUJIKOCTh YacTH Tela.
OrnpeneneHne BBHITAIKUBAIONICH CHIIBI, NEHCTBYIOIIEH Ha TeoO,
MOTPY>KEHHOE B JKUJIKOCTb.
[IpoBepka HE3aBHCHUMOCTH BBITAJIKUBAOIIICH CHIBI,
JIEHCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT MACCHI TeJA.
OnBITHI, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTH BBITAIKHBAIOIIEH
CUJIBI, JIEHCTBYIONIEW HAa TEJIO B JKUIKOCTH, OT o0OBbeMa
MOTPYXKEHHOW B KUAKOCTh YacTH Tela W OT TUIOTHOCTH
KHUJIKOCTH.
KoucTpyupoBanue apeomeTpa UM KOHCTPYHPOBAHHE JIOAKU U
orpezieNieHue ee rpy30noIbEMHOCTH

4.10 ®dusnyeckue SBIEHUS B MPUPOJE: BIUAHUE aTMochepHOro
JABJICHUSI HA )KMUBOW OpraHU3M, IJIaBaHUE PHIO

411 TexHUYEeCKUE YCTPOUCTBA: COOOIAOIIUECS COCYIbI, YCTPOHCTBO

BOJIOTIPOBO/IA, THUAPABIMYECKHI Mpecc, MaHOMETp, Oapomerp,




BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP
S) PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanudeckas pabora

5.2 MexaHnueckass MOIIIHOCTb

5.3 [TpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
IIpaBuno paBHOBeCHs pbI4ara

5.4 [TpuMeHeHne paBuiIa paBHOBECHS pblUara K OJIOKY

5.5 "3onmoroe mpaBwio" MexaHUKH. KoOd(pOUIMEHT IMOJIe3HOrOo
neiictBust MexaHu3MoB. IIpocTbie MexaHU3MBbI B OBITY U TEXHUKE

5.6 [TorennuanbHas SHEPrUU Teja, MOJHATOro HaJl 3emiei

5.7 Kuneruueckas sHeprus

5.8 [TonHass ~MexaHuueckass »dHEprus. 3aKOH H3MEHEHUs U
COXpPaHEHMsI MEXaHUYECKOH SHepruu

5.9 [TpakTrueckue pabOTHI:
Onpenenenne pabOTBl CHUJIBI  TPEHUS TPU PABHOMEPHOM
JBUKEHHMH TeJa 110 TOPU30HTAIbHON TIOBEPXHOCTH.
HccenenoBanue ycioBui paBHOBECHS phlyara.
N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU

5.10 @u3nyecKue SIBJICHUS B IPUPOJIE: PbIYary B TEJIC YEJIOBEKA

5.11 TexHu4eckne yCTpouCcTBa: phlyar, NOJABHKHBIA M HENOABUKHBIN
OJI0KH, HAKJIOHHAS TUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY

IIpoBepsiemble TPeOOBaHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOM

o0pa3oBaTesbHOI NporpamMmal (8 Ki1acc)

Koo Ilposepsaemovie npeomemmusie pe3ynbmamaol 0C60EHUA OCHOGHOU
npoeepaemozo 00pazoeamenvHoOl NPOPAMMBL OCHOBHO20 00ULe20 00PA306aHUA
pesynvmama

1.1 HCTIO0JIb30BATh MOHATHS

1.2 pa3nuyaTh SBJICHUS IO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBIICHUE

1.3 pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX  (PU3MYECKHX SIBICHUU B
OKpY’KalolieM MHUpPE, B TOM 4Yucie (pU3MUECKUE SBICHUS B MPHUPOJE, TIPU
3TOM TIEPEBOJAMUTH TPAKTUYECKYIO0 3alady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECCKUX SBICHUI

14 OMHCHIBATh U3YUYCHHBIC CBOMCTBA Tel M (HU3UYCCKUE SBJICHHS, UCIIOJIb3Ys




¢usnveckue BEIMYUHBI, TPU  OMHMCAHUHM TPABWIBHO TPAKTOBATh
(bu3MYeCKUN CMBICII HCIIONb3yEeMbIX BEIMYUH, 0003HAYCHHS] U €IUHUIIBI
(GU3NYEeCKUX BEIMYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIOLINE JIAHHYIO
(bu3NyYeCcKyl0 BEIWYMHY C JPYTMMH BeJIMYMHAMHU, CTPOUTH TIpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJl, (U3MYECKUE SIBICHHUS U MPOIIECCHI,
UCIIONIb3Ysl M3Y4YEHHBbIE 3aKOHBI, MpPU OSTOM JlaBaTh CJOBECHYIO
(hopMyJIHPOBKY 3aKOHA U 3aMMHUCHIBATh €T0 MATEMATHIECKOE BBIPAKCHHE

1.6

OOBSICHATh (U3WYECKHE NPOIECCHl W CBOWMCTBA TeN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIIATH
NPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsicHeHWe u3 1 - 2
JIOTMYECKUX LIaroB ¢ MOMOMLIBI0 | - 2 M3y4YEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHHH, (PU3UIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIe 3aqauyd B 2 - 3 JICUCTBUS, HCIOJB3Ys 3aKOHBI W
(dbopMyIIbI, CBS3BIBAOIINE (U3NYCCKUE BEIUYHHBI: HA OCHOBE aHAN3a
YCIIOBHS 3aJ1a4dl 3allUChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX IS  peIIeHWs 3aJa4yd, BHIOMpAaTh 3aKOHBI W (OPMYIIHI,
HEOOXOJMMBIC ISl €€ pELICHHs, IPOBOJUTH pPACYeThl W CpPAaBHUBATH
MOJIyYCHHOE 3HaYCHHE (PU3NYCCKON BETMYMHBI C M3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh HPOOJEMBl, KOTOpPbIE MOXHO PpEUINTh MpPU [TOMOIIU
(GU3MYEeCKUX METOJOB, HCMOJb3Yysl OINHCAaHME HCCIEeIOBaHMS, BBIICIATH
MIPOBEPSIEMOE  MPEIIIOIIOKEHNE, OLCHUBATh IPABWIBHOCTh  IOPSAKA
IIPOBEACHUS UCCIIEI0BAHNS, 1€J1aTh BEIBOIbI

1.9

MPOBOAWTHh OMBITHI 1O HAOMIONEHUI0 (U3MUYECKUX SBICHUU WIH
(buznIecKux CBOWCTB TEJI: dhopmynupoBaTh MpOBEpSEMbIE
MIPEINOJIOKEHUSI, COOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUS,
OMHCHIBATH XOJ OTBITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBIITOJHATD MMPAMBIC UBMCPCHUA C UCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60p0B
U JIaTYUKOB (PU3NUYECKUX BEITMYMH, CPABHUBATH PE3YJbTAThl U3MEPEHUH C
Y4€TOM 33JJaHHON abCOIIOTHON MOTPEITHOCTH

1.11

MIPOBOJIUTH UCCJIEIOBAHNE 3aBUCUMOCTH OHOM (PM3UYECKON BEJIMUMHBI OT
IpYyrol ¢  UCIOJB30BaHUEM  IPAMBIX  H3MEPEHUN:  IUIAHUPOBATh
Hcce0BaHNe, COOMpaTh YCTAHOBKY WM BBHITIOJHATH W3MEPEHUS, CIETys
MpEeNIOKEHHOMY — TUIaHy, (DUKCHpOBaTh  pe3yNbTaThl  MONYyYEHHOM
3aBUCHMOCTH B BHJI€ TaOIHI] U TPa()UKOB, ACJIaTh BBIBOJIBI IO pE3yIbTaTaM
HCCIICIOBAHUS

1.12

MPOBOANTHh KOCBEHHBIE WM3MEpEHUs (U3NYECKUX BEIMUYMH: TUIAHUPOBATH
U3MepeHusi, cobupaTb  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY,  CIeAyd
MPEITI0KEHHOM WHCTPYKIIMHU, ¥ BBIYUCIISATH 3HAYCHUE BETUIHHBI

1.13

co0oIaTh MpaBUIia TEXHUKU 0€30MacHOCTH IpU pabdoTe ¢ 1a0opaTopHbIM
o0opyI0BaHEM

1.14

XapakTepu30BaTh MPUHIUIBL  JCHCTBUS HM3y4YEHHBIX MPUOOPOB U




TEXHUUYECKUX YCTPOMCTB C ONOPON HAa MX OMMCAHUS, UCIOJb3Ys 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJIEHUN U  HeoOXoaumble (uU3HUECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IPOCTBIC TCEXHHUYCCKUC yCTpOﬁCTBa U HU3SMCPUTCIIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKAaM, COCTABJISTH CXEMBI
QJICKTPHUYCCKUX I.IGHGFI C II0CJICAOBATCIIbHBIM u napajjiCJIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasl yCIOBHbIE O0O3HAUEHUS 3JIEMEHTOB
3JIEKTPUYECKUX LIETIEN

1.16

OPUBOAMTH  TPUMEPHl  (HAXOAWTh  HMHGOpPMAIMIO O  [PHUMEpax)
IIPAKTUYECKOI'0 HCIOJIb30BaHUS (U3NYECKUX 3HAHUHA B I1OBCEIHEBHOU
AKHU3HU Ui oOecrieyeHus: Oe30MMacHOCTH MpU 00pallleHuu ¢ npudopaMu u
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpPY KaloIlel cpeae

1.17

OCYILIECTBIATh MOMCK HH(pOpMAMU (U3UUYECKOTO COJEpKaHHUS B CETU
HNHTepHeTr, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IIyTEM CpPaBHEHMS
JIONOJTHUTEIbHBIX UCTOUHUKOB BBIJEIATh MH(OPMAIIHIO, KOTOpast ABISETCA
MPOTHBOPEYNBON MIIK MOXKET OBITh HEJOCTOBEPHOM

1.18

HCII0JIb30BaTh MPU BBIIOJHEHUN Y4E€OHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO
TUTepaTypy PU3NYECKOro COAep KaHUsI, CIPABOYHbIC MaTepUabl, peCypChl
cetu UHTepHer; BianeTh NpUeMaMU KOHCIIEKTHUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHWS,
0000mast uHGOPMAIMIO U3 HECKOJIbKUX HWCTOYHUKOB (PU3MUECKOTO
CoNep>KaHusi, B TOM 4HCIEe TYyOJIHMYHO TPEACTABIATh PE3yIbTaThl
MPOEKTHON WIIM MCCIIEAOBATEIBCKON JIEATEIIBHOCTH, MPH 3TOM T'PAMOTHO
UCIONIb30BaTh M3YUYEHHBIH TMOHSATHIHBIA ammapar Kypca (U3HKH,
COIMPOBOKAATh BBICTYIIJICHUC Hpel’;eHTaHHeﬁ

1.20

IIpHU BBIITOJHCHUA y‘-Ie6HI)IX IMIPOCKTOB H I/ICCJ'ICJIOBaHI/Iﬁ (1)I/I3I/I‘I€CKI/IX
MpoHeCcCoB pPacCupCaACIATb 00S13aHHOCTU B rpynmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3aJJjadyaMU, CJICAUTH 3a BBIIIOJHCHUCEM IIJIaHa ,ZIGIZCTBH?I n
KOPPCKTHUPOBATh Cro, aACKBATHO OLCHUBATH COOCTBEHHBII BKJIaJd B
ACATCIIBHOCTD I'PYIIIBI, BBICTPANBATh KOMMYHHUKATHBHOC BSaHMO}IeﬁCTBHe,

MpOABJIAA TOTOBHOCTL pa3pCllaTb KOH(l)J'II/IKTLI

IIpoBepsiemMble 31eMeHTBI coAep:kaHud (8 Kiaace)

Koo
pazoena

dnemenma

Koo Ilposepsemvuie r31emenmul cooepircanus

6

TEIIIOBBIE ABJIEHWA

6.1 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU
cTpoeHHus BemiecTBa. Macca u pasmepbl MoJiekysl. OIBITHI,
MOATBEP)KJAIOIUE  OCHOBHBIE  IIOJIOXKEHHUS  MOJIEKYJIIPHO-
KMHETUYECKOU TEOpPUH




6.2

Mogenu TBEpAOrO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUH
BemlecTBa. Kpucramimyeckue u amopHble Tena

6.3 OOBbsicHEHHE CBOWCTB ra3o0B, >XMIKOCTEH M TBEpPABIX TeJ Ha
OCHOBE ITOJIO’KEHHH MOJIEKYJISIPHO-KHHETUYECKON TEOPHH

6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS

6.5 TemnoBoe pacHIMPEHHUE U CKATHE

6.6 Temneparypa. CBsi3p TemmepaTrypbl cO CKOPOCTbIO TEIJIOBOIO
JBYDKEHUS YaCTHIL

6.7 Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH
SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl

6.8 Bunsl  Temsonmepenaud:  TEIUIONPOBOAHOCTb,  KOHBEKIMS,
U3JTy4YeHUE

6.9 KonmgecTBo TeruoTsl. Y aeiabpHast TEMIOEMKOCTh BEIIECTBA

6.10 TeriooOMeH W TEIJIOBOE pPaBHOBECHE. YPaBHEHHE TEIUIOBOTO
OanmaHca

6.11 [InaBneHne W OTBEpAECBAHME KPUCTAUIMYECKUX  BELIECTB.
VY nenbHas TemoTa MIaBIeHus

6.12 [Tapoobpa3zoBanue u kouaeHcauus. HMcnapenue. Kumnenue.
VnenpHas TerioTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TeMIepaTypbl KUIMEHUs OT aTMOC(EPHOTO JAaBICHHUS

6.13 BnaxxHocTs Bo3tyxa

6.14 OHeprus TOIIMBA. Y IeNbHAsl TEIJI0Ta CTOPaHus

6.15 [Tpunmuner pabotel TemnoBbix aBurateneid KIIJ TermoBoro
nBuratels. TerioBsie IBUTaTEeNN U 3allIATa OKPYIKAFOIIEH CpeIbl

6.16 3aKOH COXpaHEHWS] W TPEBpAIICHHUs HSHEPIHMA B TEIUIOBBIX
npolieccax

6.17 [TpakTHyeckue paboOTHI:

OnpITel MO OOHApYXEHHIO JIEHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSHKEHUS.

OnbITEl MO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJM WIH
caxapa.

OnpITel 1O HAOJIOJEHUIO TEIJIOBOIO pAaCIIMpPEHUsl Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEI.

Omnpenenenue qaBieHUs BO3IyXa B OaJUIOHE IINPUIIA.

OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT
ero o0beMa U HarpeBaHus WIH OXJIAXKICHUS.

[TpoBepka TUIOTE3bI TUHEHHON 3aBUCUMOCTU JTUHBI CTOJIOHMKA
KHUJIKOCTU B TEPMOMETPUUECKON TPyOKE OT TEMIEPaTypHl.




HaGnionenune wu3MeHeHMss BHYTPEHHEM SHEprum Tejia B
pe3yibTaTe Teruionepeaadu U padoThl BHEITHUX CHJL.
HccnenoBanue SBICHHUS TEIUIOOOMEHa TIpU  CMEIIMBAHUHU
XOJIOJTHOW U TOPsiYEH BOJIBI.

Ormpezenienre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM MpH
TEIJIO00OMEHE C HarpeThIM METaUTMUYECCKUM ITUITHHIPOM.
Ornpenenenue yACIbHOU TEIIOEMKOCTH BCIICCTBA.
HccnenoBanue nporiecca nCrapeHusl.

OrnpezenieHre OTHOCUTEIBHOM BIIaKHOCTH BO3/TyXa.
Ornpenenenne yaeIbHOM TEIIOTH TIJIaBICHUS JIb/1a

6.18

®dusznyeckue ABICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaMWUIIPHBIE SBJICHUS B TPHUPOJE, KPUCTALIBI B MPUPOJE,
uznyuenue CoiHIla, 3amep3aHue BOJAOEMOB, MOPCKHE OpHU3BI;
o0pa3oBaHHUE pOCHI, TYMaHa, UHES, CHETa

6.19

Texnuueckue YCTpOMCTBA: KaIlUJUIAPBI, [IPUMEPBHI
WCIIOJIb30BaHUsl KPUCTAJIJIOB, KUAKOCTHBI TEPMOMETp, NAaTUUK
TEMIIEpaTypbl,  TEPMOC,  CUCTEMa  OTOIUICHUS  JIOMOB,
TUTPOMETpPBI, IICUXPOMETp, MHapoBas TypOWHa, JBUIaTellb
BHYTPEHHETO CrOPaHUs

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusaiys Ten. J[Ba poga dJIeKTpUUECKUX 3apsIoB

7.2 BzaumopeiictBue  3apsokeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTh CHJIBI  B3aMMOJCWCTBUSL 3apsDKEHHBIX TN  OT
BEJIMYMHBI 3aPSI0B M PACCTOSHUS MKy TeTIaMH )

7.3 Onekrpuueckoe mosie. HampspkeHHOCTh 3JIEKTPUYECKOTro TOJIS.
[MpuHIMN ~ Ccynepno3WIuu  DJIEKTPUYECKHX  Tojied  (Ha
KayeCTBEHHOM YPOBHE)

7.4 Hocurenu DIIEKTPUIECKUX 3apsoB. DneMeHTapHBIH
anekTpudeckuii  3apsin.  CtpoeHwe aroma. [IpoBogHUKH W
JUDIICKTPUKH

7.5 3aKOH COXpaHEeHHsI dJIEKTPUUECKOTO 3apsiia

7.6 DNEKTPUYECKUd TOK. Y CIOBUS CYIIECTBOBAHHMSI AIEKTPUUECKOTO
ToKa. VICTOYHUKH TTOCTOSTHHOTO TOKa

1.7 JleficTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHUTHOE). DJIEKTPUICCKHUIA TOK B )KHJIKOCTSIX U Ta3ax

7.8 OnekTpuyeckas nuenb. Cuiia Toka. IIEKTPUIECKOE HANPSIKEHUE

7.9 ComnpoTHBICHUE TPOBOJHHMKA. Y JIETbHOE  COMPOTHBIICHHUE
BEIIIECTBA

7.10 3akoH OMa 711 yyacTKa LEenu




7.11

ITocnenoBarenbHOE U napauiC/ibHOC COCANHCHUC ITPOBOJAHNKOB

7.12 Pabota ¥ MOLIHOCTBH 3JIEKTPUUECKOTO0 TOKa. 3akoH Jlxoyis-
Jlenna

7.13 DIIEKTPpUUYECKHE 1IENU U MOTPEOUTENIN IISKTPUUECKON SHEPTHH B
obITy. KopoTkoe 3ambikaHMe

7.14 [locrossuupie ~ MarHuTHL.  B3aumonelcTBHE  MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe nosie. MaruuTHoe 1oJie 3eMJIM U €ro 3HaueHue JUIs
JKU3HU Ha 3emJie

7.16 OnbiT Opcrena. MarHuTHoe I10Jie  JIEKTPUYECKOrO  TOKa.
[IpriMeHeHre IIEKTPOMArHuTOB B TEXHUKE

7.17 JleficTBMe MarHMUTHOrO TMOJs HAa MPOBOAHUK C TOKOM.
DJeKTpoABUTaTENb  IMOCTOSHHOTO  ToKa. Vcmonb3oBaHue
JJNIEKTPOJBUraTeae B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIOpTe

7.18 Onpitel Dapanes. SBieHHE HIEKTPOMArHUTHOW WHAYKIIUU.
IIpaBuno Jlenna

7.19 OnektporeHepatop. CnocoObl TNOMyYeHHUs  BIEKTPUUECKON
HHEPIrUu. DJEKTPOCTAHLIMU Ha BO300OHOBISIEMBIX HCTOYHHMKAX
SHEPTUu

7.20 [TpakTiueckue padboThI:

OnbIThl 110 HAOJIIOAEHUIO ANEKTPU3ALMU Tel UHIYKIHMEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanue NEMCTBUSA 2IEKTPUUECKOTO MOJS HA IPOBOAHUKHU
U IUDJIEKTPUKH.

CO6opxka 1 npoBepka paboThl JIEKTPUUECKOM LEMHU MOCTOSHHOTO
TOKa.

M3mepeHue U peryIupoBaHHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalpsHKEHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4Yepes3
pPE3UCTOp, OT COMPOTUBIEHHUS PE3UCTOpAa W HAINPSIKEHHUs] Ha
pe3ucTope.

OnpIThI, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTb AJIEKTPUUYECKOTO
CONPOTHUBIIEHUS TPOBOJHHMKA OT €ro JUIMHBL, IUIOIIAJIU
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

ITpoBepka IpaBuJIa CIIOKEHHUS HaNpPsKEHU N npu
MOCJI€I0BATENHHOM COETUHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna [Uisi CWJIBI TOKAa MpU [APAIEIBHOM
COEJIMHEHUU PE3UCTOPOB.

Omnpenenenue pabOTHI AJIEKTPUYECKOTO TOKA, HUIYLIETO uepes3
pe3ucTop.

OnpeneneHyre MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEISIEMON Ha
pes3ucrope.




HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MIYILIErO 4Yepes
JAMIIOYKY, OT HAIPsDKEHMS Ha HEil.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBaHue MAarHUTHOIO — B3aUMOJIEUCTBHUSL  IOCTOSIHHBIX
MarHuToB.

W3yueHne MarHUTHOrO IOJISI IOCTOSIHHBIX MAarHUTOB IPU HX
00BEAMHEHNH U Pa3/ICICHUH.

HccnenoBanue neUCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBJICHUs TOKA B KaTyLIKE.

W3ydeHue neiicTBUS MArHUTHOTO I10JISI HA IPOBO/HUK C TOKOM.
KounctpyupoBanue u usyueHue padboThl AIEKTPOABUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTeabHONM YCTaHOBKH.

OnbeITel 1O HMCCJEAOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOM
MHAYKIHMU: UCCIIEJOBAHNE U3MEHEHUI 3HAUEHUS U HAIpaBJICHUS
MHIYKUUOHHOTO TOKa

7.21 duznyeckue SBICHHUS B MPHUPOJE: SICKTPUUECKHUE SIBICHUS B
atMocepe, IJICKTPUUYSCTBO JKUBBIX OPTaHU3MOB, MAarHHTHOE
none 3emiu, JApeid MOI0COB, POJIb MArHUTHOTO MOJS s
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE

7.22 Texauueckue YCTpOUCTBA: AJIEKTPOCKOTI, amIiepMmeTp,
BOJILTMETP, PEOCTAaT, CUETYHK DJEKTPUUECKON SHEpruw,
DJIEKTPOOCBETUTENBHEIE npuOopHI, HarpeBaTelIbHbBIE
AIEKTPONPUOOPHI (IPUMEPHI), dTEKTPHUECKUE MPETOXPAHUTENH,
SJICKTPOMArHurT, QJICKTPOABUTATCIIb IIOCTOSIHHOT'O TOKa,
reHepaTop MOCTOSIHHOTO TOKa

IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOEHHSI OCHOBHOM

o0pa3oBaTesbHOI porpamMmal (9 kiacc)

Koo Ilposepaemvie npedmemusie pe3ynbmamot 0C60EHUA OCHOBHOIL
npoeepaemozo 00pazoeamenvHoll RPOPAMMbBL OCHOBHO20 00Ue20 00pa3oeanus
pe3yromama

11 HCMOJIb30BATh N3YUYEHHBIE TOHATHS

1.2 pa3auyaTth SBJICHUS IO ONMHMCAHUIO WX XapaKTEPHBIX CBOMCTB W HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBIICHUE

1.3 pacmo3HaBaTh MPOSBIEHUE W3YYEHHBIX  (U3MUECKHX SIBICHUU B
OKpYXaroIlleM MHpE, B TOM YHUCIIe (PU3NICCKUE SBJICHUS B MPUPOJE, TPH
3TOM TIEPEBOJMTH TPAKTUYECKYIO0 3aJady B y4eOHYI0, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECCKUX SBICHUI

14 OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (U3UYECKUE SBIICHUS, UCTIOIB3YS

(I)H3quc1<1/1e BCJIMYHHEI, npu OMMMCAHUN  MPAaBHUIIBHO  TPAKTOBATH
(bI/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIIWYHH, 0003HaYeHUA U CANHUIbI




(Gu3MYeCKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(bu3NYeCKyl0 BEIWYMHY C JPYTMMH BeJIHMYWHAMH, CTPOUTH Tpapuku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJl, (U3MUYECKHUE SIBICHHUS U MPOIIECCHI,
UCIIONIb3Ysl M3Y4YEHHBbIE 3aKOHBI, MPU OSTOM J1aBaTb  CIOBECHYIO
(hOopMyIIHPOBKY 3aKOHA U 3aMKUCHIBATH €70 MATEMATHYECKOE BBIPAKCHIE

1.6

OOBSICHATH (U3NYECKHE NPOIECChl W CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIIATH
NPUYUHHO-CICICTBEHHbIE CBSI3U, CTPOUTH OOBsicCHeHHe wu3 2 - 3
JIOTMYECKUX IIaroB C MOMOMLIBIO 2 - 3 M3Y4YEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHH, (PU3UIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiaTh pacyeTHble 3ajayd (omuparonmMecs Ha cucrtemy w3 2 - 3
YpaBHEHHI), CIIOJIBb3YS 3aKOHBI M (POPMYJIBI, CBSI3BIBAOINE (PH3HUECKUE
BEJIMYUHBI: HAa OCHOBE aHaIM3a YCIIOBUs 3aJaud 3alMChIBATh KPAaTKOE
YCIIOBHE, BBISABISTH HEJOCTAIOIINE WM M30BITOUHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE Ul PELICHUS, IPOBOJUTh PacueThl U
OLICHMBATh  PEATMCTUYHOCTh IOJIYYEHHOIO 3HA4YE€HUS (U3NYECKOU
BEJINYUHBI

1.8

paciio3HaBaTb HpO6H€MbI, KOTOpPBIC MOXHO pCIIUTb IIpU ITOMOIIHU
(1)H31/I‘-I€CKI/IX MCTOOOB, HCIIOJB3Yd OIIMCAHUC HUCCIICAOBAHUA, BBIACIATH
MMpoOBEPACMOC MPCAINOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTE TIIOPAAKaA
IMPOBCACHUA HUCCICIO0BaHUsI, J€J1aTh BBIBO/bI, HHTCPIPETUPOBATDH
PE3YIbTAThI Ha6HIO,HeHI/II>'I " OIIBITOB

1.9

IPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (PU3MUYECKUX SIBIEHUH WM
(u3MYECKUX CBOMCTB TEN: CaMOCTOSITENBHO COOMpaTh YCTAHOBKY U3
n30bITOYHOrO Habopa 0OOpYIOBaHUS, OMHUCHIBATH XOJ OIBITa U €ro
pe3ynbTathl, GOPMYIHPOBATh BHIBOIBI

1.10

MIPOBOJIUTH MIPHU HEOOXOJMMOCTH CEpHUIO MPSMBIX W3MEPEHUH, OTpenesis
cCpeaHee 3HAa4YeHHWE U3MepseMO BenUYuHBl ((OKYCHOE paccTOsIHHUE
coOuparomield JUH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(U3MepHuTETHLHOTO MPUOOPa)

1.11

IPOBOJIUTH HMCCIENOBAaHME 3aBHCUMOCTEH (U3MYECKUX BEJIUYUH C
UCIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUN: IUJIAaHUPOBAaTh HCCIEIOBaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  YCTaHOBKY, (PUKCHpPOBaThb  pPE3yJbTaThl
MOJIyYEHHON 3aBHCUMOCTH ()M3MUYECKUX BEJIWYMH B BHJE TaOIHI U
rpaduKoB, JIeNaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEI0BAHUS

1.12

MIPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (PU3UUECKUX BEJIWYMH: IUIAHUPOBAThH
U3MEpEHHus, coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJIHSTH
U3MEPEHUs, Clenysl NPEII0KEHHOM HMHCTPYKLHH, BBIYUCIIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATh IIOJyYEHHBIC PE3YJIBTATEI C YYETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUN

1.13

co0Jo1aTh MpaBUia TEXHUKU 0€30MacHOCTH MpU pabdoTe ¢ 1a0opaTopHbIM
o0opyI0BaHEM




1.14

pa3nuyaTh OCHOBHBIC MPH3HAKM HW3YYEHHBIX (DU3MYECKHX MOIETICH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPJIOE TEJO, TOUYEYHBIM HCTOYHUK
CBeTa, Jyd4, TOHKas JMH3a, IUIAHETApHAs MOJENb aToMa, HYKJIOHHAasd
MOZEJIb aTOMHOTO sipa

1.15

XapakTepu30BaTh MPUHIUIBL  JCHCTBUS HM3y4YEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPON HAa MX OMMCAHUS, UCIOJb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJIEHUH U  HeoOXoaumble (uU3HUECKUE
3aKOHOMEPHOCTH

1.16

WCII0JIb30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPHUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOLECCOB
MPU PEIICHUU YYEOHO-TIPAKTUYECKUX 3a7a4, ONTHUYCCKUE CXEMBI IS
MIOCTPOCHHUSI U300PAKEHUI B MIIOCKOM 3epKalie M COOMparolei INH3e

1.17

NPUBOJIUTL  NpUMEpbl  (HaxXoAWTh  MHPOPMALUMI0O O  I[PUMEPAX)
IIPAKTUYECKOI'O HCHOJIb30BaHUS (U3NYECKUX 3HAHUHA B IOBCEIHEBHOMU
AKHU3HU Ui oOecrieyeHus: Oe30MacHOCTH MpU 00pallleHuu ¢ npudopaMu u
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHHUs 3[0pPOBbS U COOJIIOJCHMS
HOPM 3KOJIOTHYECKOI0 TIOBEICHUS B OKpYXKaIOILEH cpesie

1.18

OCYIIECTBIISITh MOMCK HH(pOpMAMK (U3NIECKOTO COJIEPKAHHS B CETH
WHTepHeT, caMoCcTOsATENbHO (HOPMYIUPYs MOMCKOBBIM 3arpoc, HaXOIUTh
IIyTH ONpPENETICHUs IOCTOBEPHOCTH MOJyUYEHHON MH(pOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUU U JOMOJHUTENIBHBIX UICTOYHUKOB

1.19

WCIOJIb30BaTh MPHU BBITOJHEHUU Y4EOHBIX 3a/laHUi HAYYHO-TIOMYJISPHYIO
JTUTEpaTypy (PU3MUECKOTO COJAEPIKAHMS, CIIPABOYHBIE MaTePUAIIbl, PECYypPChI
cetu HMHTepHer; BnageTe NpUeMaMU  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMAllUM W3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COJepXKaHMs,
MyOJIUYHO MPEACTaBIATh PE3YJIbTAThl MPOSKTHOM WIIM MCCIIEI0BaTENbCKON
NEeATEIbHOCTH, IIPM  O3TOM T'PAMOTHO  MWCIOJIb30BaThb  M3YYEHHBIN
MOHATUMHBIN anmapaT M3y4aeMoro pasziena (U3MKH U CONPOBOXKIAThH
BBICTYIUICHHE TMpEe3CHTallMel C Yy4eToM OCOOCHHOCTEH ayIuTOpPHH
CBEPCTHUKOB

1.21

IIpHU BBIITOJHCHUHA y‘—Ie6HBIX IIPOCKTOB H I/ICCHe}IOBaHI/Iﬁ (1)I/I3I/I'-IeCKI/IX
IponeccoB pPacupeaAciIsiTb 0053aHHOCTH B rpynie B COOTBECTCTBUU C
IIOCTAaBJICHHBIMU 3aJjadaMU, CJICAUTH 3a BBIIIOJJHCHUEM IIJIaHA )IGfICTBI/Iﬁ n
KOPPCKTUPOBATh Cro, aACKBATHO OLCHHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTD I'PYIIIBI, BBICTPANBATh KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe,
MpOABJIAA TOTOBHOCTL pa3pCllaTb KOH(I)JII/IKTLI

IIpoBepsieMble 3JieMeHThI cojepkaHus (9 Kiacc)

Koo
pazoena

Jdnemenma

Koo Ilposepsemvuie r1emenmul cooepircanus




MEXAHWYECKUE SABJIEHUA

8.1 Mexanuueckoe aBkeHue. MarepuanbHas Ttouka. Cucrema
oTcyeTa

8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE

8.4 HepaBHomepHoe mnpsimonivHeiiHoe JnBxkeHue. CpeaHsiss u
MT'HOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JBMXKEHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSIMOIIMHEHHOE TBUKECHHE

8.6 CBo6oaHoe nagenne. OnblThl [anuaes

8.7 PaBHOMepHOE nBUXKEHUE MO OKpYyKHOCTH. Ilepuon u vacrota
oOpareHusl. JIunennas u yIIoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroToHa

8.11 [TpuHIMIT CynIEepIIO3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: CUJIa TPEHHs CKOJBKEHHsI, CHJIa TPEHHs TIOKOS,
JIpyTHE BUJIbI TPEHUS

8.14 Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpEHHe
CBOOOJHOIO NMaJACHUS

8.15 JBmwxenne 1uaner BOkpyr CousHma. IlepBas kocmuyeckas
cKkopocTh. HeBecoMOCTh U mieperpy3Ku

8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpAOro Telna ¢ 3aKPENIEHHOW OCBhIO BpAILICHUS.
MowmenT cunsl. LienTp TsxecTn

8.18 Nmnynec Tena. MI3menenne ummynbca. IMIysibe cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb

8.22 PabGorta cun TsokectH, ynpyroctd, TpeHus. CBs3b SHEPIHH U

paboThI




8.23

[loTeHuumanbHas dHEpPrust Teja, MOJHITOrO HaJ MOBEPXHOCTHIO
3eminn

8.24

[ToreHuuanbHas SHEPTUA CXKATON MPY>KUHBI

8.25

Kunernueckas sneprust. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUUECKON 3HEPIUH

8.27

[TpakTuyeckue pabOTHI:

OmnpezneneHue cpenHel CKOPOCTH CKOJIbXKEHUs Opycka WiIH
JBYDKEHUS IIAPUKA N0 HAKJIOHHOH MJI0CKOCTH.

OnpezneneHue  yCKOpeHMsl Tela IpU  PaBHOYCKOPEHHOM
JBY)KEHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

IIPY PaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[TpoBepka TUMoOTE3bI: €CIM MPHU PABHOYCKOPEHHOM JIBUYKEHHUU
0e3 HayaJbHOW CKOPOCTH ITyTH OTHOCSTCS KakK psiJi HEYETHBIX
YHCell, TO COOTBETCTBYIOIIUE TPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIHOTO JaBJICHHUS.

Onpenenenne KodpHUIIMESHTA TPESHUSI CKOJBKCHHSL.
OnpeneneHue )KeCTKOCTU NPYKUHBI.

Onpenenenue pabOTBl CUJIBI  TPEHUS MPU PABHOMEPHOM
JIBMDKEHUH TeJa 10 TOPU30HTAIbHON MTOBEPXHOCTH.
Ornpenenennie pabOThl CHIBI YIPYrOCTH MPHU MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOBM)KHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

dusznueckue SBJICHUSA B npupoac: TIPpUIIMBBI W OTJIMBBI,
JABMXXCHUEC IIJIAHCT ConHeunoi CHUCTCMBbI, PCAKTUBHOC JIBUKCHHC
JKHUBBIX OPTaHHU3MOB

8.29

Texunueckue yCTpOﬁCTBaI CIIMAOMCETD, AATYHUKU IIO0JIOKCHMU,
pacCcTodHnA U YCKOPCHUS, PAKCTHI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebGarenbnoe  aBmxkeHue. OCHOBHbIE  XapaKTEPUCTUKHU
KoJIeOaHUI: TIepHO/], YacTOTa, aMILIUTY/1a

9.2 MareMaTtnueckuii W IpYyKUHHBIA MasTHUKU. lIpespainenue
DHEPTUU TP KOJIeOaTeTHOM JABIKEHUH

9.3 3aryxatomue Konebanus. Beinyxnennsle konedanus. Pesonanc

9.4 Mexanuueckue BoJHBI. CBOICTBAa MEXaHWYECKHUX  BOJIH.
[TpononbHbIE K MONEpeYHbIE BOJIHBI. J{JMHA BOJIHBI U CKOPOCTH
ee pacrmpocTpaHeHHus. MexaHu4YecKre BOJHBI B TBEPAOM Telle,
CEHCMHMYECKHE BOJIHBI

9.5 3ByK. ['/poMKOCTh 1 BbICOTa 3ByKa. OTpakeHUE 3BYyKa

9.6 NHudpa3Byk 1 ynbpTpa3Byk




9.7

[TpakTuyeckue pabOTHI:

OrmpezienieHre 4acTOTHI M MIEPHO/IA KOJICOaHHH MaTeMaTHUECKOro
MasiTHUKA.

OmpezeneHne 4acTOThl M IEpUOAa KOJIEOaHWH IMPY>KHHHOTO
MasTHHKA

HUccnenoBanue 3aBHCHMOCTH neproa KoJIeOaHMi
NOJIBELICHHOTO K HUTH TPy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH HEpHOJA KOJICOAHHN MPYKHHHOTO
MasTHUKa OT MacChl Ipy3a.

[lpoBepka HE3aBHCUMOCTH IE€puUOAa  KoOJeOaHWil  rpy3a,
HOJIBELICHHOTO K HUTHU, OT MAacCChl TPy3a U )KECTKOCTU MPY>KUHBI.
M3mepeHne ycKopeHus: CBOOOIHOTO MaAeHHs

9.8 du3nyeckue SABIECHUS B IPUPOJAE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEMCMUYECKUE BOJIHBI, I[yHAMH,
3X0

9.9 TexHuueckue ycTporucTBa: 3X0J0T, UCIIOIb30BaHUE YIIbTPa3ByKa

B OBITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJNEeKTPOMarHuTHOEe  mosie.  DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BoiaHOBBIE
CBOMCTBA CBETA

10.4 [TpakTyeckue paboOTHI:
W3ydeHne CBOWCTB DJIEKTPOMATrHUTHBIX BOJH C MOMOIIBIO
MOOMIIBHOTO Tene(oHa

10.5 dusnueckue sBIEHUS B MNpUpoje: Ouosoruueckoe JeicTBue
BUIMMOTO, YIIETPa(HUOIETOBOTO U PEHTTEHOBCKOTO H3ITy9ICHHUIH

10.6 TexHUUYECKHE YCTPOMCTBA: HMCIOIB30BAaHUE AIEKTPOMATHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3M

11 CBETOBBIE ABJIEHUA

111 JIyueBas monens cBera. MIcTOUHMKYM cBETa

11.2 [IpsamonuHEetHOE pacIpOCTpaHEHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHUs CBETa

11.4 [Ipenomnenne cBera. 3akoH mpenomieHus cBeta. [lomHoe
BHYTpPEHHEE OTPAKCHHUE CBETa

115 JInnza. Xop stydeit B 1uH3e




11.6 OnTuueckas cucreMa goroanmnapara, MUKPOCKOIA B TEIECKOIa

11.7 I'ma3  kak  onrTmyeckas  cucrema.  bim3opykocts U
JAIIbHO30PKOCTh

11.8 Paznoxxenne Oenoro cBera B crektp. OmnbiTel HperoTOHA.
CrnoxeHre CIeKTPabHBIX IIBETOB. Jlucmepcus cBeTa

11.9 [TpakTrueckue paboTHI:
HccnenoBanue 3aBUCMMOCTH YTJIa OTPAKCHHsI CBETOBOTO Jyda
OT yTJjia MaJieHusl.
W3ydyeHne XapaKTepUCTUK H300paKeHUs MPEAMETa B TUIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH yrila TPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJIa MaJIeHUs Ha TpaHule "BO3AYX - CTEKIO".
[Torydenue n300pakeHUl ¢ TTIOMOIIBIO COOMPAIOIICH JIMH3HI.
Onpenenenre (QOKYCHOTO pPACCTOSHUS W ONTHUYECKOM CHIIBI
coOMparoIIel TUH3HI.
OMNBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OMBITHI 110 BOCIIPHUATHIO [IBETA TPEIMETOB IIPH WX HAOJIOJICHUN
4epe3 [BETOBBIC (PHIIBTPHI

11.10 ®uznueckue sBiIeHUs B npupoxe: 3armenus ConHua u JlyHsl,
I[BETa TeJI, ONTHUYECKHE sIBIIEHUs B armocdepe (1BeT HeOa,
pedpaxuus, paayra, MUpax)

11.11 TexHuueckue yCTpOWCTBA: OYKH, IEpUCKOI, QoToanmnapar,
OTITHYECKUE CBETOBO,IBI

12 KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pezepdopna u mmanerapHas Mojnenb atoMa. Mogjenb
aroma bopa

12.2 Hcnyckanne ¥ TOIJIONIEHME CBeTa aTroMoM. KBaHTBHL
JIuHeityaTeie CIEKTPbI

12.3 PannoaktuBHOCTE. Anb(a-, OeTa- U raMma-u3Iy4eHUs

12.4 Crtpoenue aTroMHOTO sapa. HykiIoHHas Moaens aTOMHOTO sifpa.
N3oTomnsl

12.5 PannoaktuBHbie nipeBpaienus. [lepuoa momypacnaga aTOMHBIX
a1ep

12.6 Snepubie peaknuu. 3aKOHBI COXpaHEHUS 3apsSAOBOTO U
MacCOBOT'0 YHCET

12.7 DHeprus CBsI3u aTOMHBIX sifiep. CBsA3b MacChl U SHEPTHH

12.8 Peakuu cunrtesa u nenenus saep. Mcrounuku sueprun CosHia
U 3BE3]




12.9

SnepHas sHepreruka. [leficTBUE paguOaKTUBHBIX U3JIyYEHUN HA
JKUBBIE OPTraHU3MBbI

12.10

[IpakTHueckue paboTHI:

HaGnronenue CrijIoNIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
HccnenoBanne TpPEeKOB: H3MEPEHHE OHHEPrUM YaCTHLBI 10
TOPMO3HOMY IyTH (110 poTOrpadusm).

N3mepenne paguoakTHBHOTO (oHA

12.11

dusnyeckue SIBJICHUS B IIpUpOIE: €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaJTUOAKTHBHOE
U3JIy4YE€HUE IPUPOIHBIX MUHEPAIOB, NEHCTBUE PAJUOAKTHUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa

12.12

TexHuueckue yCTPONCTBA: CHEKTPOCKOI, WHAWBUIYaIbHbIN
JIO3UMETp, KaMepa Buibcona

Kox
NpoBePsSIEMOro
pe3yJabTara

7 KJIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIB30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pas3indaTth SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOHINX JAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4ucie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 337a4yy B y4eOHYIO, BBIACIATH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3UUECKUX SIBICHUN

14

ONKCHIBaTh H3Y4YEHHBbIE CBOMCTBA Tel M (DU3MUECKHE SIBJICHMUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNB3YyEMbIX BEJIMYUH, HUX
0003HaueHHsI ¥ €AUHUIIBI (PU3MUECKUX BETHMUMH, HAXOTUTH (OPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBICHUS U TPOIIECCHI,
UCIIONIb3YSl W3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaTh CJIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4eCKOoe

BbIpaXXCHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM




qyuci€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABJIATh I[PUYMHHO-CIEICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKHX IIaroB ¢ omopoi Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiath pacy€THbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJladyd  3alldChbIBaTh KPATKOE YCJIOBUE, IMOJCTaBIISITh
buznyeckue BeNUYMHBI B POPMYJIIBI U IPOBOJUTH PACU€Thl, HAXOJIUTH
CIIpaBOYHbBIC JaHHBIC, HEOOXOIMMBIE JJI pEIIeHUs 3a/1a4, OIICHUBAThH

PCaIUCTUIHOCTD HOqueHHOﬁ (I)I/ISPI‘ICCKOP’I BCIINYHMHBI

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3NYECKUX METOAOB, B ONMCAHUU HUCCIEJOBAHUS  BBIJIEISTH
mpoBepsieMoe  MpEANnoiokeHwe  (TUmoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TIOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIUOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM

MPOBOAWTH OMBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSIEMBIC
MPENNONIOKEeHNUs, coOupaTh  YCTAaHOBKY M3  MPEATIOKEHHOTO

000pyA0BaHNUs, 3aMUCHIBATh X0J1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

1.12

BBITNIOJHATh NPAMBIE U3MEPEHHsI C HCIIOJIB30BAHMEM aHAJOrOBBIX H
U(QpPOBBIX MPUOOPOB, 3aNUCHIBATh IOKa3aHUs NPUOOPOB C yUETOM

3aJJaHHOM aOCOTIOTHOM MOrPEUTHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOMl C HCIOJb30BAHUEM MPSAMBIX HW3MEPEHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAaHOBKY W BBIIIOJIHATH U3MEPEHUS, CIEAYS NPENT0KECHHOMY IUIAHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BBIBOIBI

1o pe3yJibTaTaM UCCICAOBAHUA

MPOBOANTh KOCBEHHBIE H3MEpeHUs (PU3NYECKHX BEIUYHH, CIEAys
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEHH coOuparth
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOM

BCJIIMYHHBI

1.13

coOmoaTh MpaBWiIa TEXHUKH Oe30macHOCTH TMpu  pabore ¢




1a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPUHIUIBI JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepU30BaThb MPUHLMIBI JEUCTBUS HM3YyUYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOLIbI0 HX OIMCAHMS,
UCIIONIb3YSl 3HAaHUS O CBOMCTBAX (PU3WYECKUX  SBJICHUN U

H€06XOI[I/IMBIC (1)1/131/1%01(1/16 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOAUTH TPHUMEPHl (HAXOAWTH HH(OpPMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTIOIb30BaHUs (DU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM i1 obOecriedeHHsi O€30MacHOCTH TPU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpY Katollel cpeie

1.16

OCYILIECTBIISITh OTOOp MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 33/JaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM U IyTEM CpaBHEHUS Pa3jIMYHbIX HCTOYHHKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpasl SBISETCS HPOTHUBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

1.17

1.18

UCIIOJIb30BaTh pu BBIIIOJIHEHUH yueOHBIX 3a1aHUI
HAay4YHONOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMUS,
CIIpaBOYHbIE MaTepualbl, pecypcbl cetd VHTepHer, Biaxersb
npruéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIUH

13 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

co3/aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
COJIep’KaHUs, B TOM YHCIE MyOIUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibpTaTax TMPOEKTOB WM YUYEOHBIX WCCIECIOBAHUM, TPH OTOM
rPaMOTHO HCIIOJNb30BAaTh M3YyUYECHHBIM MOHATUHHBIM ammapar Kypca

(buU3UKH, COMPOBOKIATh BHICTYIJIEHUE MPE3eHTallnel

1.19

IIPY BBITIOJTHEHUH yUEOHBIX MMPOEKTOB M UCCIEI0BAaHUIN pacipeeaTh
00513aHHOCTH B TPYIIe B COOTBETCTBUU C MOCTaBJICHHBIMU 33a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICICTBHE, Y4YHUTBIBas MHEHHE

OKPY>KaIOIINX

8 KJIAC



Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

1.3

14

1.5

pa3jindarb SABJICHUA IO ONMHMCAHHUIO HUX XApPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacrio3HaBaTh IpOSIBICHHE W3YUYCHHbIX (DU3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YUCiIe (PU3NUECKUE SBICHHS B MPHPOJE,
IPU 3TOM TIEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3yYEHHBbIE CBOMCTBA Tell U (PU3MUECKUE SBJICHUS,
UCTIONB3Yys (U3WYECKHE BEIMYMHBI, IPH ONHCAHWU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICT  MCIOJB3YyEMbIX  BEJIHWYMH,
0003HaueHHSI ¥ €AUHUIB (PU3MUECKUX BEITMYWH, HAXOTUTH (OPMYJIHI,
CBS3bIBAIOIME JIAaHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHUCHMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUA W TIPOLIECCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU J3TOM JdaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa HW  3alUCbIBaTb €ro MareMaThu4dcCKOC

BBIPAKECHHE

1.6

OO0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHUE U3 |
— 2 JOTMYEeCKUX MLIaroB ¢ MOMOIb0 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3aaud B 2 — 3 NEUCTBUS, UCMHOJIb3Ysl 3aKOHBI U
(dbopMyIIbl, CBsI3bIBAOIINE (PU3NUECKHE BETMYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4yl 3aIIMChIBAaTh KPATKOE YCIIOBHE, BBISABIISITH HEJOCTATOK
JMAHHBIX JUIS pelleHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh Pacdy€Thl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3NYECKOM BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMHU

1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOILU

(1)I/ISI/I‘ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCIICAOBAHNMs, BEIACTIATH




1.9

IMPOBEPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKa

IMPOBEACHUA UCCIIEA0BaHMA, ACJIaTh BBIBOIABI

NPOBOJUTH OIBITH 10 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
bu3MYecKUX  CBOWCTB  Tel:  (opMyIupoBaTh  MpOBEpsieMbIe
NPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY W3  NPEIIOKEHHOTO

000py10BaHMs, OMUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUsI C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKHUX BEIHUMH, CPABHUBATH PE3YJIbTATHI

MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH

1.11

1.12

1.13

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OIHOH  (U3NYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHUM:
IUIAHUPOBAaTh HCCIIEJJIOBAHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IJaHy, (uKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TrpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHU A

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/II-IGCKI/IX BCJIIMYHH:
I[JIaHUPOBATb U3MCECPCHU, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieays HpCI[HO)KGHHOﬁ HHCTPYKIIMK, W  BBIYHUCIATH 3HAYCHHUC

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJb3Ys
3HaHHA O CBOMCTBaX (IU3MUECKUX SBJICHHMM U HEOOXOJIUMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M H3MEpPUTEIHHbBIE
pHOOPHI TIO CXeMaM M CXEMAaTUIHBIM PUCYHKAM, COCTABJISATH CXEMBI
AIIEKTPUYECKUX IeTeld C TOCIeAOBaTeIbHBIM U MapalljieIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHBIE 0003HAUYCHUS
AIIEMEHTOB JEKTPUUECKUX IIeTIeH

OPUBOJIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEPax)
MPaKTUYECKOTO UCTOIh30BaHUS (U3NIECKUX 3HAHWH B TIOBCEAHEBHOM
KU3HU g obOecriedeHusi 0e30macHOCTH Tpu  oOpalieHuud ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKpYKAOIIel cpesie




1.17

1.18

1.19

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOLIMXCS 3HAHUW W IMYTEM CpPaBHEHUS
JOTIOTHUTEIFHBIX HMCTOYHHUKOB BBIACIATh WHPOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBCpHOﬁ

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HayuyHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJIEpIKaHUs, CIPaBOYHBIC
MmaTepuanbl, pecypcsl ceth MHTepHer; BiaxeTb NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON

3HaKOBOM CUCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (PU3HUECKOTO
COJICpKaHUs, B TOM 4YHUCIE IyOJMYHO TIPEACTABIATh PE3yJIbTaThl
MPOSKTHON WM HCCIIEIOBATEIIbCKONH JICATEIBHOCTH, MPH OTOM
IPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBIN ammapar Kypca

($U3UKH, CONPOBOXKIAThH BHICTYIJIEHUE PE3EHTaLUEN

1.20

IIpU BBIITOJIHCHUHN y‘~IC6HI>IX IIPOCKTOB U I/ICCJIGI[OB&HI/Iﬁ CI)I/IBI/I‘ICCKI/IX
mponeccoB pacupeCaAcyiIATb 00sI3aHHOCTH B rpyarne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPpPCKTUPOBATDH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHC, MMPOSABJIAA TOTOBHOCTb

paspemaTh KOH()IUKTHI

9 KVIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
UCII0JIb30BaTh U3YUYEHHBIE OHATUS

pa3jnyuaTthb SABJICHUA IO ONMHCAHUIO HUX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC

1.3

pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3UUYECKUX SBJIEHUN B
OKpY’KalolleM MHpE, B TOM 4HcCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICNSThH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) UBUUECKUX SBIICHUIN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA Tel | (1)I/ISI/I‘IGCKI/IG SABJICHUS,




1.5

UCTIONB3ys (U3UYECKHE BEIMYMHBI, TPU OINUCAHUU NPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI ~ CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITUYMH, HAXOIUTH (HOPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (1)I/IBI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YySA HU3YYCHHBIC 3aKOHBbI, IIpU O3TOM JaBaTb CJIOBCCHYIO
Q)OpMYJII/IpOBKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BSCHEHUE U3 2
— 3 JOrMyYecKuX IIaroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

bu3nUecKuX IBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3afayd (ONMUpAIOIIMecss Ha cucTeMy 3 2 — 3
YpaBHEHMI), HCHOIb3ys 3aKOHbl U  (OPMyJIbl, CBSI3bIBAIOLINE
(du3nueckue BEIMYMHBI Ha OCHOBE aHalIM3a YCIOBHS 3a/la4d
3allChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAIOIIUE WIN
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH PACUETHI M OLICHUBATh PEATMCTUYHOCTD

MOJIyYE€HHOT0 3HAa4Y€HUS (PU3HUECKON BEITHMUNHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCHINTh IpHU IMOMOIIU
(1)I/ISI/I‘-ICCKI/IX MCTOIAOB, MCIIOJIB3Yd OMNMMCAHUEC HCCIICAOBAHMsA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH

PE3yJIbTaThL Ha6HIO,Z[CHHI>'I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYAOBaHUsS, OMUCHIBATH XOJ OMBITA U €T0

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOIUTh TPH HEOOXOAMMOCTH CEPHUI0 TMPSIMBIX H3MEPEHUH,
OTpesieNisisi CpeAHee 3HAUYCHHUE H3MepseMOil BennuuHbl (POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO NMpHOopa)




1.11

IPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DM3WYECKHX BEIMYUH C
UCIOJIb30BAaHUEM INPSMBIX HM3MEPEHUI: IUIAHUPOBaTh HCCIEIO0BaHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

I‘pa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIibTaTaM UCCIICAOBAHHUA

1.12

OPOBOIUTH  KOCBCHHBIE  W3MEPEHUs  (U3NYECKUX  BEIHYUH:
IUIAHUPOBATh U3MEPEHHs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cleays MpPEeNJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHHUE BEJIIMYMHBI M aAHAJIU3UPOBATh IOJIYYEHHBIE

pe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWia TEXHUKA O€30HacHOCTH Tpu  padboTe ¢

1a060paTOPHBIM 000PYI0BAaHUEM

pasinyaTh OCHOBHBIC NPHU3HAKU HM3YUYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIIOE TEJIO, TOUSUHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapakTepu30BaTh MPUHIUNBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUM U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMaTU4YHblE PUCYHKH M3yUYEHHBIX
TEXHUUYECKUX YCTpPOICTB, M3MEPUTENIBHBIX npubopoB "
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TPAKTHUECKUX
3aj1ayu, ONTUYECKHE CXEMBI JUIsl OCTPOCHUS N300paKeHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOOUTh HMHPOPMAIUIO O TPUMEPaAX)
MPAKTUYECKOTO UCIIOIB30BaHUs (PU3UUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

coOII0ICHHS] HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PU3NUECKOTO COJAEP>KAHUS B CETH
WuTepHeT, caMoCTOSATENbHO (OpPMYJIHpYsl IOMCKOBBIA  3aIpoc,
HaXOOWTb IIyTH  ONpPENEICHHUs  OCTOBEPHOCTH  IIOJyYEHHOU
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB




1.19

WCIIONIb30BAaTh MPH  BBHIMOJTHCHWHM Y4YEOHBIX 3a/JaHUl  HAy4HO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3MUecKoro cojaepikaHus, CIpPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus MH(OPMALUK U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJBKUX HCTOYHHUKOB (U3UYECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IPU  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3MKH U CONPOBOXKIATh BBICTYIUICHHE MpE3eHTalueil ¢ y4érom

0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUN YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiesaTh 00A3aHHOCTU B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBbHOCTb TIPYMIbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI



MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Koo
npoeepaemozo
mpeobosanus

Ilposepaemvie mpebdosanus Kk npeoMemuvlm pe3yibmamam 06a306020
YPOGHA 0C80EHUA OCHOBHOU 00PA308AMENbHOI NPOZPAMMDBL
OCHO6HO20 00uiezo oopazosanusn na ocnoge PIoC

[Nonumanue ponu GU3KMKK B HAYYHOI KapTHHE MHUPA;

c(hOpMUPOBAHHOCTH 0A30BbIX MPECTABICHUN O 3aKOHOMEPHOMU CBS3H U
M03HABAEMOCTH SIBJICHUI MPUPOIbI, O POJIU IKCIIEPUMEHTA B PU3UKE, O
cUcTeMoo0pa3yroniei poiiu GU3NKH B PA3BUTUN €CTCCTBCHHBIX HaYK,
TEXHHUKHU W TEXHOJIOTHH, 00 dBOIFOIMH (DU3MYECKUX 3HAHUHN U UX POJIH
B IIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MUPA, O BKJIAJIE
POCCHUICKHX U 3apYOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHEC HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, PA3BUTHE TEXHUKH U
TEXHOJIOTHUI

3HaHUs 0 BUIaX MaTepuH (BEIIECTBO U MOJIE), O IBUKEHUU KaK
crioco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TeopHH
CTPOEHHMS BEILIECTBA, O (PU3UUECKON CYLUTHOCTH SIBJICHUH MPUPOIbI
(MEeXaHUYECKUX, TETIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);

YMCHUCEC pa3indyaTh ABJICHHUA MO0 OITMCAHHUIO UX XaPAKTCPHBIX CBOWCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOC SABJICHUC,

YMEHHUE paclo3HaBaTh MPOsBICHNUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B
OKpY KaroIlleM MUPE, BbIIEIASA UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKU)

BHa}IeHI/Ie OCHOBaMH ITOHATHIHOTO amnrmapara 1 CMMBOJIMYECKOTI'O
SA3bIKa (1)I/ISI/IKI/I 1 UCIIOJIB30BAHUEC UX JJIA PECHICHUA y‘-Ie6HI)IX 3aaay,

YMEHHE XapaKTEePU30BaTh CBOWCTBA Tell, GU3UUECKUE SBJICHUS U
MPOIIECCHI, UCTIONIB3YS (yHAAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

VYMenune onuceBaTh HU3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘IeCKI/Ie SABJICHUS,
HCIIOJIb3YS (bI/I3I/ILICCKI/Ie BCJIMYHHBI

Bragenne ocHOBaMH METOJIOB HAYYHOI'O ITO3HAHUS C YUETOM
co0Jr0IeHHS TTpaBUII 0€3011aCHOTO TPyAa:

HaOmIoeHNEe (PU3NYECKUX SBJICHUNA: YMEHUE CaMOCTOSTEIbHO
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa
000pyI0BaHUS MO0 HHCTPYKLMH, OIIUCHIBATH XO/1 OTIBITA U 3aIIMChIBATD




€ro pe3yabTaThl, ((OPMYIHUPOBATH BHIBOIKI;

MPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHH (PU3NUECKUX BEIMUHH:
YMEHME [IJIaHUPOBATh U3MEPEHUS, CAMOCTOSITEILHO COOMPATh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIMH, BEIYUCIIATh
3HAYEHUE BEJIMYMHBI U aHATTU3UPOBATH MOJIyYEHHBIE PE3YJIbTAThI C
y4eTOM 3a/IaHHO MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHIA;

MMPOBCACHUC HECIOXKHBIX SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/If/'I;
CaMOCTOATCIIbBHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAaHOBKY U
IIPOBOAUTE UCCIIECAOBAHUEC 110 MHCTPYKIHHU, IPEACTABIATE IIOJTYUYCHHBIC
3aBUCHUMOCTH (1)I/ISI/I‘leCKI/IX BCJINYHH B BUAC Ta6J'II/II_I n Fpa(l)I/IKOB,
YUUTBIBATH NOTPCIIHOCTH, ACJIATh BBIBOJBLI 110 PE3YyJIbTaTaM
HUCCICI0OBaHUA

[loHnMaHMe XapaKTepHBIX CBOMCTB (PU3HMUECKUX MOZEIIEH
(MaTepuanibHasi TOYKa, AOCOJFOTHO TBEPOE TEII0, MOJEIIH CTPOCHUS
ra3oB, JKUAKOCTEW U TBEPBIX Tell, INIaHETapHas MOJIeb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO AIpa) U YMEHUE IPUMEHSATh UX JUIS
00BsICHEHUS (PU3NYECKUX MTPOIIECCOB

YMeHne o0bSICHATh PU3NUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM
YlClie M B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha U3YUYEHHbIE CBOMCTBA (PU3MUECKHUX
SIBJIGHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH

YMeHue peniate pacueTHble 3a1a4yk (Ha 6a3e 2 - 3 ypaBHEHHUil),
UCHOJb3Ys 3aKOHBI U (POPMYJIBI, CBSA3bIBAIOIINE (PU3NUECKUE
BEJIMYUHBI, B YaCTHOCTH, 3alIUCHIBATh KPATKOE YCIOBUE 3aa4H,
BBISIBJIATH HEJIOCTAIOIINE IaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
He0OXOUMBIE I €€ PEeLIeHHs, UCII0JIb30BaTh CIIPABOYHbBIE JAHHBIE,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATMCTUYHOCTD MTOJIY4YEHHOTO
3HaueHUs! GU3NYECKON BETMUMHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD
(bu3nuecKoil BeNNYNHBI, MOJYYEHHON IPH PEIICHUH 3aauu

YMeHne XxapakTepu30BaTh MPUHLHUIBI AEUCTBUS TEXHUUYECKUX
YCTPOMCTB, B TOM YHUCJI€ OBITOBBIX MPUOOPOB, U IPOMBIIILICHHBIX
TEXHOJIOTMUECKHUX MPOIIECCOB MO UX OMHCAHUIO, UCIIOJIb3Ysl 3HAHUS O
CBOMCTBaxX (M3UYECKUX SBJICHUN U HEOOX0UMbIe (PU3UUECKUE
3aKOHOMEPHOCTH

YMeHue UCTIoNIb30BaTh 3HAHUS O (PU3NIECKUX SBICHUSX B
TTOBCETHEBHOM XKU3HHU JIJIs1 00ecIieueHus1 0€30MacHOCTH TPH
o0palieHnu ¢ OBITOBBIMH MPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH,
COXpaHEHHUS 3/I0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
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MOBEJICHUS B OKPYIKAIOIICH cpejie; MOHNMaHue He00X0JUMOCTH

IpUpPOaOITIOJIb30BAHHA

OmnsIT noucka, mpeoOpa3zoBaHusl U MpeICTaBICHHs HHPOpMALK
(bU3MYECKOTO CoZiepKaHUs C UCIIOJIb30BaHUEM MH(OPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHU;

YMCHHUE OLICHUBATh JOCTOBEPHOCTH HOHy‘IeHHOI;'I I/IH(i)OpMaHI/II/I Ha
OCHOBC MMCIOIINXCs 3HAHUH U JOITIOJITHUTCIIBbHBIX NCTOYHUKOB,

YMEHHUE UCII0JIb30BaTh IIPU BHINOJIHEHUH YU€OHbIX 3aJaHUI HAy4HO-
MOMYJIAPHYIO JINTEPATYPy PU3NUECKOTO COAEPIKAHUS, CIPABOYHBIE
MaTepuasl, pecypcebl cetu MHTepHeT;

BJIaACHHUC 0a30BBIMH HaBBEIKAMHU Hp606pa30BaHI/I$I HH(bOpMaL[I/II/I u3

MMMCEMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE MH(POPMAITUH U3
HECKOJIBKUX HCTOYHHKOB

IlepedeHb 3J1eMEHTOB co/ep:KaHus, NpoBepseMbix Ha OI'D no pusuke

Koo Ilposepaemplit 31emenm cooepircanus
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexanudeckoe JBKeHHEe. MarepuanpHas Touyka. (Cucrema  oTcuera.
OTHOCHUTENBHOCTD IBUKEHUS
1.2 PaBHOMepHOE M HepaBHOMepHOe nBHkeHHE. Cpenssiss ckopocTs. Dopmyna i
BBIYMCIICHHS CPETHEN CKOPOCTH
S
V=—
t
1.3 PaBHOMEpHOE NpsAMOIMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHM B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHENHOTO IBUIKEHUS:
X(t) = Xo + v«t.
I'paduku 3aBHCHMOCTHM OT BPEMEHH JUIS MPOEKIHH CKOPOCTH, MPOCKIUH
MepeMeleHusl, IyTH, KOOpAWHAThl NpPU PaBHOMEPHOM MPSMOJUHEHHOM
JBUKEHUH
1.4 3aBUCUMOCTh KOOpPAMHATHI Te€la OT BPEMEHH B CIy4yae pPaBHOYCKOPEHHOIO

HpﬂMOHHHeﬁHOFO JBWKCHUA:

IIPUMCEHCHUA ,I[OCTI/I}I(GHHI;'I (1)I/ISI/IKI/I M TEXHOJIOTHI 1A paiuOHAJIbHOI'O

OI[HOﬁ 3HaKOBOM CUCTEMBI B APYryro; YMCHHUC CO31aBaThb COOCTBEHHBIE




t2
X(t) =X, +V,, t+a, 3

@opMynbl 1 TPOEKLUUU MEPEMELIECHUs, NPOEKIUU CKOPOCTH M IMPOECKUUHU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:

tz
s (t)=v, -t+a,-—,
2
v, (t)=v,, +a,-t,
ax(t) = const,
V2X2 - le2 = 2axSx.

I'paduku 3aBUCUMOCTH OT BpPEMEHM I NPOEKIMHU YCKOPEHUS, IPOCKIUH
CKOPOCTH, IPOCKLUMH IE€pEMEUICHUS, KOOPAMHATHI IIPU PABHOYCKOPEHHOM
IIPSIMOJIMHENHOM JBUKCHUH

1.5

CBobonnoe manenne. PoOpMyIibl, OMUCHIBAIOIINE CBOOOIHOE IMAJCHUE TeNa IO0
BEPTUKAIH (IBUKEHHME Tela BHM3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU
3emin). I'paduku 3aBUCHMOCTH OT BpPEMEHHM [UIA TPOEKUUH YCKOPEHUS,
MPOEKIIMH CKOPOCTU M KOOPJIMHATHI TPU CBOOOTHOM MAJCHUH Teja [0 BEPTUKAIU

1.6

CkopocTh paBHOMEpPHOTO JIBIDKEHHUS Tela IO OKpPY)XHOCTH. HampaBienue
CKOPOCTH.

dopmyna sl BBIUMCICHHS CKOPOCTH 4Yepe3 pPaguyc OKPYKHOCTH U TEPUOJ
oOparnieHus:

27R
V=",
T

LlenTpocTpemurensHoe  yckopeHue. HampasneHue 1HEHTPOCTPEMHUTEIBLHOIO
yckopeHusi. @opmyiia i1l BBIYUCICHHUS YCKOPEHUS :

10

V2
a =—.
R

dopmyia, cBSI3bIBatONIAst IEPUOJT U YACTOTY OOpallleHus:

1.7

Macca. ITnotHocts BemecTBa. @opmyJia Jj1sl BBIYUCICHUS TIJIOTHOCTH:

P=v

1.8

Cuna - BektopHas ¢pusnueckas BenuunHa. ClokeHue Cuil

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa




1.10

Bropoii 3akoH HeroToHa:

—

F=m-a

CoHarpaBieHHOCTh BEKTOpPA YCKOPEHUS Tella U BEKTOpa CUJIbI, IEUCTBYIOIICH Ha
TEJ0

1.11 B3aumopneiictue ten. Tperuit 3akoH HeroToHa:

Ii.2»1 = _|E192
1.12 | TpeHue MOKOS M TPCHHE CKOJIbKEHUs. DopMyIia it BEIYUCICHUS MOJTYJISI CHIIBI

TPEHUS CKOJIBbKCHHUS:

Fp=t-N
1.13 |Hdedopmamus Ttena. Ynpyrue W Heynpyrue aedopManuu. 3aKOH yHpPyroi

nedopmaruu (3akoH ['yka):

F=k-Al
1.14 |BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TSATOTCHHUS:

m -m

FEC TR

Cuia TspkecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.

dopmyna a7 BEIYUCICHUS CUJIBI TSHKECTH BOJHM3H MOBEPXHOCTH 3EMIIU:

F =mg.

IlBmxenne tutaner Bokpyr Comnma. [lepBas kocMmuueckas CKOpPOCTb.

HesecomocTs u neperpy3ku
1.15 |Wmnynbc Tena - BeKTopHas pu3nyecKas BeIHMUMHA.

p=mv

NMmynibe cCUCTEMBI Tel.

N3menenue nmnyibca. IMImynbc Criibl
1.16 |3akoH coXpaHEHHUS UMITYJIbCa JIsl 3AMKHYTOW CUCTEMBI TEIl:

p =myV, +m,V, = const.

PeaxkTnBHOE ABMKEHIE

1.17 |Mexanundeckas pabora. @opmyia /Ui BEIYUCIECHUS paObOTHI CUJIBL:

A=Fscosa.

Mexanuueckas MOIIHOCTE:




A
N=—
t
1.18 |Kunernueckas U MOTEHIMAIbHAS YHEPTHSL.
dopmyna 175 BEIYUCICHUS KHHETUYECKOM SHepruu:
2
mv
E, = :
2
Teopema 0 KHHETUYECKOU SHEPTHUH.
®opMyna sl BBIYHCICHHUS MOTCHIMAIBHOM JHEPruu TeJa, IMOJHATOTO HaJ
3emuieid:
Ep = mgh
1.19 | MexaHu4eckas SHEPTHS:
E = Ex + E,.
3aKOH cOXpaHEHUs MexaHu4eckor sHepruu. Popmyina I 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU B OTCYTCTBUE CHJI TPEHUS:
E = const.
[IpeBparnieHne MEXaHUYECKON YHEPTUU TIPU HATTMYUHU CUIIBI TPEHUS
1.20 |IIpocTsie MexaHU3MBI. "30JI0TOE MPABUIIO" MEXaHHUKH.
Peryar. MomeHT cuitbl:
M = FI.
VYcnoBue paBHOBECHS pblyara:
M1+ M2+ ...=0.
IToaBMXHBIN U HEMOABMKHBIN OJIOKH.
—_ Amnemaﬂ
KII/T npocTeiX MEXaHU3MOB, "l =
A}ana‘[CHHaﬁI
1.21 |[laBneHue TBEpIOTO Tena.

dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOrO TeJa:

JaBnenue raza. ATMocgepHoe AaBICHHE.
I'mapocraTudeckoe AaBlIeHUE BHYTPH KAIKOCTH.
®opmyna 1715 BBIYUCIEHUS JaBIECHNUS BHYTPU KUIKOCTH:

p =pgh+p,,




1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akon Apxumena. Dopmyna s ONPEACICHHUS BBITAIKUBAIOIICH CHUJIBI,
JCUCTBYIOIIEH Ha TEJO, IOTPY>KEHHOE B JKUJAKOCTh MJIH ra3:

I:Apx. = pgv .

Ycaopue miapanus teia. IlnaBanue CYZI0B U BO3AYXOILJIAaBAHUC

1.24

Mexannueckue KoyieOaHusl. AMIUIMTYHa, TEpUOJ M YacToTa KOJICOaHMIA.

dopmyna, CBSI3bIBAIONIAs YACTOTY U MEPHOJ Kojebanuii: V= T

1.25

MareMaTHueCKUil W TPYXUHHBIA MasTHUKH. [IpeBpaliieHue SHEpruu IpH
KOJIe0aTeIbHOM IBIKEHUN

1.26

3aryxaromue konebanus. BoiHyxneHHbIe Konebanus. Pezonanc

1.27

MexaHU4eCKHue BOJIHEL HpOI[OJII)HI)Ie U MIONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHbBI U
CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=Vv-T

1.28

3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJHBI Ha TPaHMIIE
nByX cpel. IH(pa3Byk U ylIbTpa3ByK

1.29

[IpakTnueckue paboThI

W3mepenue cpeaHel MIIOTHOCTH BEILECTBA; APXUMENOBOM CHIIBI; KECTKOCTH
MPYXUHBL, KOA(Q(UIIMEHTa TPEHUS! CKOJBXEHUsI; pabOThl CUIIBI TPEHUS, CHJIBI
yIPYTOCTH; CpPEeIHEH CKOPOCTH JIBUKEHHUs OpycKa MO0 HAKJIOHHOW IIOCKOCTH;
YCKOpeHHUs Opycka MNpu [BHKEHUM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHKA; 4YacTOThl M Iepuoja
KoJe0aHui MPY>KUHHOTO MasTHUKA; MOMEHTA CUJIbI, JIEHCTBYIOIIETO Ha phlyar;
paloThI CUJIBI YIIPYTOCTH MIPH MOIBEME IPy3a ¢ MOMOILBIO HEMOBI)KHOTO OJIOKA;
paboThI CUITBI YIIPYTOCTH IIPU MOABEME IPy3a ¢ MOMOUIBIO OJIBHKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbeMa MOTPYKEHHOH
4acTH Tejla U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHUIIBI
OT MAacCChI TeJIa; CUJIBI TPEHUSI CKOJIBKEHMSI OT CHJIBI HOPMAJIBbHOTO JABJIEHMS U OT
poJla MOBEPXHOCTH; CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B NPYXKHUHE, OT CTEHEHH
neopManuy Mpy>KUHbBI; YCKOpEHHUsI OpycKa OT yrijla HakJIOHAa HalpaBisIOIIEH;
nepuoja (4acToThl) KojeOaHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Tepuoja
KoJIe0aHUH TPY>KUHHOTO MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH MPY)KUHBI;
HCCIIEIOBaHNE HE3aBUCUMOCTH Iepuojia KojeOaHWH HUTSHOTO MasTHHKA OT
Macchl Ipy3a.

IIpoBepka ycnoBusi paBHOBECHS pblyara

1.30

dusnyeckue SABICHHS B INPHUPOJE. IPUMEPHl IBIKEHUS C Pa3InYHBIMU
CKOPOCTSIMM B ’KMBOU U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, IPWIMBBI W OTJUBBI, JBWKCHHME IUIaHEeT (COJIHEYHOM CHCTEMBI,
PEaKTUBHOE JABUKCHUE KUBBIX OPIaHU3MOB, PbIUard B TEJIEC YEJIOBEKA, BIUSIHUE
aTMOC(EpHOrO JABJICHMSI HA JKUBOM OpraHu3M, IJIaBaHWE pbIO, BOCHpUSATHE
3BYKOB KHUBOTHBIMU, 3€MJIETPACEHUE, CEHCMUUECKUE BOJIHBI, LIyHAMMU, IXO




1.31

TexHuueckue yCTpOfICTBaI CIIMAOMCTP, MATUYUKH II0JIOKCHHA, PACCTOSAHUA U
YCKOpPEHMs, AMHAMOMETp, NOJIIMIHUKH, paKeTbl, pblyar, IMOABWKHBIA U
HCHOI[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAaA ITIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6BITy,
cooOuiarmuecs cocyipl, YCTPOMCTBO BOAONPOBOJA, THMAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoc, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIbTPa3ByKa B ObITY U TEXHHKE

2 TETUUIOBBIE AABJIEHUA

2.1 OcHOBHbIE ~ TOJIOKEHHUSI ~ MOJICKYJISIPHO-KUHETHMYECKON  TEOpUU  CTPOCHUs
BemecTBa. Mojienu TBEPOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JlBwkenne yactui BemecTBa. CBs3b  CKOPOCTH JABWKCHHSI YacTHUI[ C
TeMreparypoit. bpoyHoBckoe aBmxenue, 1uddys3us

2.3 CMaunBaHUE U KaNWUISIPHBIC SBJICHUS

24 TennoBoe pacimpeHue u cxxaTue

2.5 TennoBoe paBHOBeCHE

2.6 Buytpennsst sHeprus. Pabora u Temomnepenaya Kak CIOCOObI HW3MEHEHUS
BHYTPEHHEHN SHEPrUU

2.7 Bunbl Terionepenadn: TeIIONPOBOIHOCTD, KOHBEKIIHS, N3ITyUeHUE

2.8 Harpesanne wu oxmaxzaeHue Teil. KonWYecTBO  TEIUIOTHL. Y elbHAs
TEIJI0EMKOCTb!
Q =cm(tz - t1)

2.9 3aKOH COXpaHEHHUs SHEPIUM B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIJIOBOIO
Oananca:
Qi+Q2+..=0

210 |Hcmapenwe u KoHAeHcanus. VI3MeHeHWE BHYTpEHHEH SHEpPrud B TMpolecce
WcnapeHuss W KoHJAeHcauuu. KureHwe JKUAKOCTU. YJenbHas TeroTa
napooOpa3oBaHUS:
L=2

m

2.11 BnaxxnocTs Bo3iyxa

212 |IInaBnenwe © KpUcCTaUIM3anus. l3MeHeHWe BHYTpEHHEH OHEPruu MpH
TUIABJICHUU U KPUCTAJUIM3ALMU. Y IeTIbHAS TEeIJI0Ta IIaBIICHUS:
=2

m
2.13 | BHyTpeHHss HEPTUs CTOpPaHMsI TOIUIMBA. Y IeNbHAS TeIUIOTa CTOPAHMSI TOTUINBA:




3 |0

2.14  |Ilpunnmmnsl pabotsl TernoBsix asurareneil. KI1J TennoBoro nBurarens
2.15 |IlpakTudeckue pabOThI
W3mepenue ynenbHON TEIIOEMKOCTH METANIMYECKOrO LWJIMHAPA; KOJIUYECTBa
TEIUIOTHI, TIOJIy4€HHOTO BOJOH KOMHATHOW TeMmmepaTrypbl (UKCUPOBAHHON
Maccpl, B KOTOPYIO OIlyLIEH HarpeTsli LWIMHIAP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HAarpeTbiM LUJIUHAPOM, IIOCIE OIyCKaHUs €ro B BOAY KOMHATHOH
TEMIIEPATYPbl; OTHOCUTEIBHOM BIAXKHOCTH BO31yXa; YACIBHOM TEIJIOTHI
IIJIABJICHUSA JIbJA.
HccnenoBanue HM3MEHEHMsI TEMIIEPaTypbl BOJABI IPU PA3IMUHBIX YCIOBMSX;
SIBJIGHUSI TEIUI0O0OOMEHA MPU CMEIIMBAHUU XOJOJHOM U ropsiueld BOAbI; Ipolecca
UCIIApEHUs
2.16 | dusnueckue sABICHUSA B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KAIMWLISPHbIC
SBJICHUSl B IPUPOJIE, KPUCTAJUIBI B Ipupoje, uiinydeHue CoiHIa, 3amep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHue pOChl, TYMaHa, HHEsl, CHera
2.17 | TexHuuyeckue yCTpOWCTBA: KaNWUISIPhI, IPUMEPHI MCIIOJIb30BaHUS KPUCTAJUIOB,
KUJKOCTHBIM TEPMOMETP, AATYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, NCUXPOMETP, MapoBas TypOHHA, ABUraTellb BHYTPEHHEIO
Cropanus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpuzanys Tenl. [IBa Bua aIeKTPUYECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHCHHSI YJICKTPHUECKOTO 3apsiia
3.4 Onexrpuueckoe mnosie. HampsokeHHOCTh  dnekTpuueckoro noss.  IIpuHnmn
CYNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocurenn »snexrpuueckux 3apsgoB. [lelicTBUE SIEKTPUYECKOro TIOJS  HaA
aneKTpudecKkue 3apsiabl. [[pOBOJHUKN U TUANEKTPUKHU
3.6 ITocTosiHHBIN 2n€KTpUUeCKUi TOK. JlelicTBus anekTpudeckoro Toka. Cuia Toka.
Hamnpsixenne.
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3.7 DNEKTPUYECKOE COIPOTUBIICHHE. Y IEIBHOE MNEKTPUYECKOE CONPOTUBIICHNUE:!




3.8

3axoH OMa 11 ydacTKa JIEKTPUUYECKOM LIemu:

U
| =—
R

3.9 [TocnenoBarenpHOE COCTMHEHUE TIPOBOHUKOB:
li=1;U=U1+Uz; R=R1 +Ra.
[TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTHBIICHUS:
Ur=Uz I =11+ I R:?.
CMenaHHbIe COSIMHCHHSI IIPOBOTHUKOB

3.10 |PaboTa 1 MOIIHOCTH IEKTPUUECKOTO TOKA.
A=U-1-t;,P=U"1

3.11 3akoH [[xoyns-Jlenna:
Q=IP-R-t

3.12 |OmeiT Opcrema. MarHuTHoe Ioje MPSMOTO MPOBOJHWKA ¢ TOKOM. JluHuum
MarHUTHON WHTyKITUU

3.13 MarauTHOe TIIOJIE TOCTOSHHOTO MAarHuTa. B3amMOIEHCTBHE NOCTOSHHBIX
MarHMTOB

3.14 | [lelficTBME MarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM

3.15 Omnbitel @apanes. SABnenue anexkTpoMaraiuTHoM uHAYKIUU. [IpaBuno Jlenna

3.16  |IIpakTuueckue pabOThI
N3mepenue  DIEKTPUYECKOTO  COTMPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIOYKa), OT HANPSDKEHUST Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIPOTHBIICHUS OT JITMHBI ITPOBOHHUKA, TUIOIIAIA €r0 MOIEPEIHOTO CCUCHUS U
yAETBHOTO COMPOTHBIICHUS.
[TpoBepka mpaBwiIa IS SJICKTPHUSCKOTO HANPSHKEHUS TPH IOCIEA0BATSIHHOM
COCIMHEHUH TPOBOJHUKOB; TpaBWIa IS CHIBI JJIEKTPUUYECKOTO TOKa MpH
napajuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 |Dusuueckue SBICHUS B TPHUPOJIE: DJEKTPUUECKUE SBICHUS B aTMmocdepe,
ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE TMOJe 3eMiH, Apei( MOI0CoB,
POJTb MAarHUTHOTO TTOJIS JIUIS J)KU3HH Ha 3eMJle, MOJISIPHOS CUSTHHC

3.18 |TexHuueckue yCTpPOWCTBA: OAIIEKTPOCKOI, aMIEPMETp, BOJBTMETP, pPEocTarT,

CUETYUK  DJEKTPUYECKOH  HDHEPIUH,  DIIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl), JEKTPUUECKUE
NPEJOXPAHUTENH, DSJIEKTPOMAarHUT, AJIEKTPOABUraTelb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa




3.19

3JICKTpOMaFHI/ITHLIC BoaHbl. IlIkana OJICKTPOMArouTHBIX BOJIH

3.20  |JlyueBas mozensb cBeta. [IpsiMonnHEHOE pacpOCTpaHEHUE CBETa

3.21  |3akon oTpaxkeHus csera. [Imockoe 3epkano

3.22 |IIpenomiuenue cBera. 3aKOH IIPEIIOMIICHHUS CBETA

3.23 | ducmepcus cBera

3.24 |Jlunza. Xoxa nydeir B ymH3e. DOKycHOE paccTosHMe JUH3BL. OnTHYecKas cuia
JIMH3BL:
D=1/F

3.25 |I'ma3 kak onTrueckas cucrema. Onruyeckue mpuOopsI

3.26  |IIpakTuueckue pabOTHI
W3mepenue ontuyeckoil cuiibl cobuparomied JHH3bI; (POKYCHOTO paccTOSHUS
cobupatomeld JMH3BI (IO CBOMCTBY paBEHCTBA pa3sMEpOB TMpeaMeTa u
n300pakeHus], Korjga IMpeaMeT DPAcCIoNioKeH B JABOWHOM (OKyce), IOoKa3aTels
MPETOMIICHUS CTEKJIA.
HccnenoBanue cBOMCTBa M300paXKeHHUs, MTOJYUYEHHOTO C MIOMOILBIO cOOMparoLeit
TUH3BL, U3MEHEHHs (OKYCHOTO pPACCTOSHUS JABYX  CJIOXKCHHBIX JIMH3;
3aBHCHUMOCTH YTIJIa TPEJIOMIICHHs] CBETOBOI'O JIyda OT yrja MajeHus Ha TpaHule
"BO3IyX - CTEKJIO"

3.27 | ®usnueckue sBieHUs B npupoze: 3armeHuss Comuma um JlyHbl, 1Bera Ted,
OINITUYECKHUE SIBJIEHUS B aTMocdepe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28 |TexHuueckue yCTpPOHCTBAa: OYKH, TMEPHUCKON, (oToammapar, ONTHIECCKHE
CBETOBO/IbI

4 KBAHTOBBIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Aub(a-, 6era-, ramma-u3nyueHus. Peakiuu anbga- u Oeta-
pacmana

4.2 OmnsiTel Pe3epdopaa no paccesuio anbpa-gactuu. [lnanerapuas Mmoaens atoma

4.3 CocraB atromHoro sipa. M3oTomsr

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsaJ0BOTO U MaCCOBOTO YHCET

4.6 dusznueckue SBICHUS B MPHUPOJE: E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4d, DPaJUOAaKTUBHOE MW3JIy4€HHE TMPUPOAHBIX MHUHEPAIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3TYyYCHUI Ha OPraHU3M YeJIOBeKa

4.7 TexHudeckue yCTpONCTBA: CIEKTPOCKOI, MHIMBHUIYaJIbHBIM JO3UMETP, KaMmepa

Bunbcona, sinepHas sHepreTHKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. ®usuka, 7 knacc/ Ileppikun .M., UBanoB A.U., AkiroHepHoe 00IIECTBO
«M3narenbctBo «IIpocBemenuey, 2024

2. ®usuka, 8 kinacc/ [lepeimkun .M., UBanoB A.W., AkiimoHepHoe 0OIIeCTBO,
«M3narenbctBo «IIpocBemenuey, 2024

3. ®usuka, 9 kmacc/ [lepeimkun U.M., I'ythuk E.M., UBanoB A.U., Ilerposa
M.A., Axiinoneproe obmectBo «M3natenbctBo «IIpocsemenney, 2024

4. Jlykamuk B.W., WBanoBa E.B., COopHuk 3amau mno ¢usuke 7-9 kiacc,

«M3narenbctBo «IIpocBemenuey, 2024

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

1.®usuka. 7 knacc. Merogudeckoe nocooue k yueonuky A.B. Ileproimkuna

2.CamocTosTeIbHBIC U KOHTPOJIbHBIE paboThl. du3nKa. 7 Kiacc.

3.dusuka. 7 knacc. Tectsl, Xannanos H.K., Xannanosa T.A.

4, dusuka. 8 knace. [unaktuueckue marepuansl, Mapod A.E., Mapon E.A.

5.CamocrosiTenbHbIe U KOHTPOJIbHBIE paboThl. dusmka. 8 kmacc, Mapon A.E.,
Mapon E.A.

6.Pu3uka. 8 kimacc. Meroanueckoe nocodbue k yueOHuky A.B. Ilepsbimikuna,
®unonosuy H.B.

7.®u3uka. 9 kiacc. Meronuueckoe nocodue k yueOHuky [lepoimkuna-I'yTHIK

8.®wusmka. 9 knace. Jlmnaktuaeckue marepuansl, Mapon A.E., Mapon E.A.



9.®wusmka. 9 knacc. Tectel, CnenrneBa H.H.

10.CamocTosiTenbHbIE W KOHTPOJBHBIE paboThl. dusuka. 9 kmacc, MapoH

A.E., Mapon E.A

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

IIpe3enTanusi, BUACOPOJIMK, MyJIbTUMEIUNHBIA KOMILJIEKC K YUEOHHUKY,
HHTEPHETPECYPC, BUPTYaJIbHAs

Jlaboparopus

https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/

https://lecta.rosuchebnik.ru/

http://www.fizika.ru /

https://fiz.1sept.ru/fizarchive.php

http://school-collection.edu.ru/

https://rosuchebnik.ru /
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