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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «DOusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YaIOIIMXCS U OpraHM3alli0 HM3yYeHUs
Gu3MKN Ha JAEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3MKe y4YUTHIBArOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs], a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMa 1o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[TporpamMa mo ¢Qusuke pazpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MNOMOIUIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4UeOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH U (QHU3NUYSCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npefocTaBisieT HauOoyiee sICHble OOpa3lbl NPUMEHEHUS HAaydHOro METojJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 riaBHBIX 3a7a4d (pU3UUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.



[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpeneneHsl B Konmenmuu mnpenomaBaHus ydeOHoro mpenMera «Duszmka» B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Hean uzyuyenus Gpusuku:

e TMpuoOpeTeHHWE HUHTEpeca W CTPEMJICHUS OOYyYalolUXCsi K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUI O HAYYHOM METO/IE MO3HAaHUS U (POpMUpPOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHUE MPEJACTABICHUN O ponu (U3UKHU IS Pa3BUTUSI APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXHBIX  cepax  Oyayuien
npoeCCHOHAIBHON JICSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJTOTOBKA K
JTanbHENIeMy 00y4eHUI0 B 9TOM HaIPaBJICHHH.

JocTuxeHre 3TUX IeJed MmporpamMmbl Mo (PuU3MKe Ha YpPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a1aY:

e TmpuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIIOJI30BaHUEM MOJTYUYCHHBIX 3HAHUH;

e OCBOCHME METOJOB pEIICHHS MPOCTEUIINX PacUYETHBIX 3aJad C
UCIIOJIb30BaHUEM buzruecKux MOJIENEH, TBOPYECKUX u
MPaAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHI HAOJIOAATh MIPUPOJHBIC SIBICHUS U BBIMOJHATH OIBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHPpOpPMAIUEH (PUINIECKOTO COIEpKAHUS,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

e 3HAKOMCTBO cO cepamu MPoPECCUOHATHHON NEeITeTbHOCTH, CBSI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 daca B Henelno), B 9 kinacce — 102 yaca (3 gyaca B HeJIeIIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0y4Yaromuxcs, CIucKka 3KCIEPUMEHTAIBHBIX 33/aHUH, MpejiaraeMbIX B paMmKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

[Iporpamma pazpaboTaHa ¢ y4eTOM HCHOJb30BaHUSI 00OpyaoBaHusi Touku
Pocra.

COAEPKAHUE OBYUYEHMUSA

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@®usnka — Hayka o mnpupone. fABiaeHus npupojbl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeAMYMHBL. M3MmepeHue Qu3anyeckux BelIWyuH. PuU3nyeckue
npudopsl. [lorpemHocts u3mepenuil. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4yaloT MPUPOY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHUA: HAOIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCcKUX SIBJICHHUN C TOMOIIbIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SBJICHUSL.
2. Dusuyeckue MpuOOPHI M MPOIeIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM H
M (POBBIM TPUOOPOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpeneneHue NEHbI NeEHUS TKATbI U3MEPUTEIBHOTO TPHOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Hzmepenue oO0bEMa )KUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHne pa3MepoB MajlbIX TeEl.
5. M3mepenue Temmeparypbl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mcciaenoBaHUsS MO MPOBEPKE T'MIOTE3bL: AAIBHOCTH IMOJETA
HIapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.



Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOEHNH BellleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBrm>kenne uactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumoneicTBue yacTuil
BEILIECTBA: MIPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUJAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysum.

3. HaOmionenue — siBneHuid,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOAOM psioB  (C  MCIOJIb30BAHUEM

dboTorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBukeHue u B3auMoAecTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SlBnenue wuHepnuu. 3aKOH WHEpUMH. B3amMmoneincTtBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BnEMa BelecTna.

Cuia Kak XapakTepucTuka B3aumojeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
['yka. I3mMepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpa. SIBJICHUE TATOTCHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HalnroneHue MexaHMYeCKOTro JIBHXKEHUS TeNa.

2. HM3mMepeHune CKOpoCTH NPSMOJIMHENHOTO ABUKECHUS.

3. HaOnroneHue siBI€HUSI HHEPLIHH.

4. HaOmroneHne n3MeHEHUs1 CKOPOCTU MPU B3aUMOJEHCTBUH TEJ.

5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.



6. Cll0)eHue CUJI, HallPpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpezneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHKEHHSI (IIApHKa B KUIKOCTH,
MOJIEJIU AJEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOU IUTIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJNAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TIiayOuHbl. ['mapocratmyeckuii
napasokc. Coolmaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmocdepa 3emuin u atmocepHoe namieHue. [IpuunHBI CyliecTBOBaHUS
BO3yIIHONW 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpubopsI 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
TE€JIa Y TIIOTHOCTH KUJKOCTH.

I o

N

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCIJIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHHS TNIOTHOCTEH TeNla U JKUKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeEJa.

2. OnpeneneHue  BHITAJIKUBAIOIICH  CHJIbL, JEHUCTBYIONIEH Ha  TeJo,

MOrPYKEHHOE B )KUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEeUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBujia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckas W TOTEHUHUAJIbHAS DHEPTHSL.
[IpeBpaieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPUH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OOBICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHuE U KaNWJUISIPHBIE sIBJIEHUA. TenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bunpr TEIUIONEPEAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.



KomnyecTBo TeruoThl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeIIooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. [lmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3zoBanue u konjaeHcaiusa. Mcmapenue. Kumenue. YjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCHMOCTb TeMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTABJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHMSL.

[IpuHuunel pabotsl TeroBbiX aBurarenei KIIJ[ TemmoBoro auratesns.
TeroBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpPAHEHHUS U MPEBPALLICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddyzum.

3. HaOnronenue sBieHUN cCMauMBaHUs U KaUJUISIPHBIX SBJICHUM.

4. HalGnroeHue TemioBOro paciiupeHust Tel.

5. M3MmeHeHue naBiieHUs raza Npu U3MEHEHWU O0BhEMa M HArpeBaHUU WIIU
OXJIKJICHUU.

[IpaBuna u3MepeHus: TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkieHue npyu COBEpIIEHUHU padOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCITHUMH CHJIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.

11. Habmronenne KumneHus.

12. HabnroeHue mocTosiHCTBa TEMIIEPATyPhl MPH TIIIABJICHUH.

13. MoJienu TemIoBbIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OmpeneneHue NaBJICHUS BO3AyXa B OJLTOHE MITIPHUTIA.
OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOnioneHve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
TEeIJIonepeay ¥ padOThl BHEITHUX CHJI.

© ® N o



8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUW XOJOTHON H

ropsi4eu BOJBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEMJI000MEHE C HArPEThIM METALTUYECKUM UIUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca nCnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHue yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3JEKTpUUYECKUX 3apsiaoB. BzaumoneilicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKIY TETIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh a3nekTpuueckoro mnods. IIpuHuun
CYIEPIIO3UIINU IICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKkux 3apsAnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUAINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass unenb. Cwia Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnepmoBarenbHoe W mapajuieNlbHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTpeOUTENn 3IeKTpudeckoil aneprun B 0biTy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosne. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIs1 AKU3HU Ha 3eMUI€.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJEKTpUYeckoro Toka. IIpumenenue
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOoJBUraTellb MOCTOSTHHOTO TOKa. VICIoJIb30BaHHME 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel Dapajnes. SBneHne dMeKTpoMarHuTHON uHAyKuu. [Ipasuio Jlenna.

DIIEKTPOreHepaTop. Cnioco0bl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauyuu.

1. DJeKTpu3aius Tell.
2. JlBa poja 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECICTBUE 3apsyKEHHBIX TEll.



25.

Y CTpONCTBO U JEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi HHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apSAI0B.
IIpOBOTHUKY U TUIIEKTPUKH.

MonenupoBaHU€e CUIIOBBIX JIMHUHN JIEKTPUYECKOTO ITOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKUJIKOCTH.

. ['a30BbIi1 pa3ps.

. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.

. I3MepeHne 351eKTpUIECKOTO HANIPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3uH CONpOTUBIICHUN.

. B3anmonencTBre OCTOSAHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXKHOCTHU Pa3IeICHUs I10JI0COB MarHUTa.
. MonenupoBaHue MarHUTHBIX NOJIEW OCTOSSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarautHoe nojue Toka. DJIEKTPOMarHur.

. JlelicTBrE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccrienoBanue sIBIICHUS 3JIEKTPOMAarHUTHOW MHAYKIWU.

. OnbiTEl @apazes.

. 3aBUCUMOCTb HAIIpaBJIEHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHHM €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

OnbITel 1O HAOMIONCHUIO DJJICKTPU3AIMHU Tel HWHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

Hccnenoanrie JeWCTBUSL DJIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JTADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHue U peryJupoBaHUe HATIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO 4Y€pe3 pPe3UCTOp, OT
COTNPOTUBRJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUYHOro
CEYEHMs U MaTepuraa.

[IpoBepka mnpaBuia CHOXKEHUS HANPSHKEHUW IIPU  IOCIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.



9. IlpoBepka mpaBuna Jjsi CWJIbl TOKA IPU MapajuleibHOM COEIUHECHUU
PE3UCTOPOB.

10. Onpenenenue paboThHI MEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. OnpenesieHHEe MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIAEMOW Ha
pe3ucrope.

12. MccnmenoBanre 3aBUCHUMOCTH CUJIBI TOKA, MUAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIIpsDKECHMS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHne MarHuTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yueHue MAarHUTHOTO TOJIA TOCTOSHHBIX ~MArHUTOB MpH  HX
00BbEIMHEHUU U Pa3/ICTICHUH.

16. MccnenoBanne I€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJCHUS TOKa B
KaTyIIKE.

18. M3yueHue neiCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS DIIEKTPOMArHUTHON WHIYKIUU:
MCCIICIOBAHUE HW3MEHEHUW 3HAYEHHUS W HAMNpPABICHHUS HWHAYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE HPSAMOJIUHEHHOE
nBrkeHne. HepaBHOMepHOe NmpsMoianHEHOe aBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wyactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3akoH HproTroHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. Jlmxkenue ruraHer Bokpyr Comnuma. IlepBas kocmMuyeckasi CKOPOCTb.
HeBecomMoCTh U nIeperpysKu.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. I3mMeHenne umiyibea. UMiynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHECPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM dHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

o vk~ w

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

Habnrogenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUM IBHUKEHHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBU>KCHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

Habmroienue MexaHn4eckux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tejla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOIEHCTBUU.
Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKON IHEPruu pHu CBOOOHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPIUU MIPU ABUKECHHUU TeJa MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue Tpakra IJisi pa3roHa W JajJbHEWILIEr0 PaBHOMEPHOTO
JBIKEHUS IIAPUKA WIH TEIIEKKU.

Omnpenenenne cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOW INIOCKOCTH.



4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JIBIXKCHUU 0€3
Ha4yaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccrnegoBanue 3aBUCUMOCTU CHJIbI TPEHHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIJKEHHUU Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: Iepuo,
4acToTa, aMIUINTyda. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TIPHU KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BoOsiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpaszByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaOmroienne BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHWM MaTeMaTU4eCKOTO

o vk w N

MasTHUKA.

2. OmpenerneHue 4acTOTHI U TIeproia KoineOaHuil MPyKUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepro/ia KOJeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.



4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka He3aBHUCHUMOCTH TepHoja KoieOaHui Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. ONbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacrnpoctpanenue cBera. 3atmenust Connina u JIynsl. Otpaxenue cera. [Lnockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. lcronb3oBaHWE TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JmH3e. OnrTuyeckas cucrtema (oroamnmapara,
MHUKpOCKONIa M Tejleckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiiei TnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

N o U bk w N e



8. [lomydenue n300pakeHHii ¢ TOMOIIIBIO JINH3.

9. IlpuHumn neiictBus Goroannapara, MUKPOCKOIA U TEJIECKONA.

10. Mopmens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrja

MaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUS PEMETA B TIIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.

4. llomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparomieit
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

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

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u noryiomenne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpO€HHE aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespauieHus. [lepuon nonypacnaga aTOMHBIX sAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl M SHEpruM. Peakuuu CUHTE3a H
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTraHUu3MBI.

Hemoncmpauuu.

1. CnexkTpbl U3Ty4E€HUS U TIOTJIOLICHHUS.

2. CnekTpsl pa3auyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus nznydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CIIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccrnenoBanne TPEKOB: U3MEPEHHE SHEPTUM YACTHUIBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).



3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHUs UM OMNbITa  JACSATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOpABIIHX ATOT YUEOHBII IpeAMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATETbHOCTH, HA OCHOBE KOTOPBIX 00ECHeuMBaETCs JOCTHXKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3Mdeckue
SBJICHHs, IPUMEHAS IOJYyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YMHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
32 CYET TOro, 4YTO OOy4YalIIHecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHMM pacro3HaBaTh M HAy4yHO OOBICHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyCIIe A1l IPOBEPKU TUIIOTES U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4yHble OCHOBBI HamOojee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BaHUS Pa3INYHbIX HCTOYHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILLECHHS U COXPAHEHUs BCEX M3BECTHBIX BHUJOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue (u3nKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.

B pesynbrate nzyuenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIEr0 0O0pa3oBaHUS
y oOyuarorierocst 6ynyt copMupoBaHbl CIEAYIONINE TUYHOCTHBIC PE3YIbTaThl B
JaCTH:
e 1) MaTpuOTH4Y€CKOro BOCIIUTAHUS:
e — TPOSIBJICHWE WHTEPECa K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKON

duznIecKoil HayKu;

e — IIEHHOCTHOE OTHOLIEHHE K JTOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;



2) TPa’KIAHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JTOCTH)XKEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTHU MOPAJIBHO-3TUYECKUX IPUHIMUIOB B JACSATEIBHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCTIPUATHE ICTETUYECKUX KauyecTB (U3NYECKON HayKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE LEHHOCTH (PU3MYECKOW HAayKd KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIAIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOU JHOOO3HATEIBHOCTHU, WMHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) dopvmupoBanus  KYJbTYPHI 3I0pPOBbS W  IMOLMOHAJILHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a »KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO TMOBEJICHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(pOpMUPOBAaHHOCTh HaBBIKAa pediieKCuU, TPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKHX 3a71ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3alluu, TOpoja, Kpas) TEXHOJOTUYECKOH W
COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUU;

— WHTEPEC K MPAKTUYECKOMY H3yUYCHHIO IPOo(deccHii, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUCHTAIlUS Ha TPUMEHEHHE (PU3NYECKUX 3HAHWUW IS PEIICHUS 3aaad B
00JIaCTH OKpY’KalolleW cpenpbl, IJIAaHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX IMOCIICICTBUN U1 OKPYKAIOLIEN CPEbI;

— OCO3HaHME TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM U MyTed Hx
peleHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBHAM COLMAJILHON W NPHPOIHOM
cpeabl:



— IOTPEOHOCTh BO B3aMMOJEWCTBUM IIPU BBIIIOJIHEHUM HCCIEJOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSIM
APYTHX,

— TIOBBIIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpE3 IPAKTUYECKYIO
NEATEIbHOCTD;

— NOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIIE GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SABJICHUSAX;

— OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JacTu
buzukwy;

— IUIAHUPOBAHHUE CBOErO PA3BUTHUA B NPHOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUI;

— CTpEMJICHHE aHAJIU3UPOBAThH U BBISIBIISTH B3aUMOCBSI3U IPUPO/IbL, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

— OIICHKAa CBOMX JACMCTBUM C YYETOM BIIMSHUS HAa OKPYKAIOIIYIO CpEny,
BO3MOYKHBIX IN100aTbHBIX OCIIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynabTaTe OcCBOE€HHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO

oO1mrero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHBIC yU4eOHBIC ICHCTBHS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue JelicTBUA:

e BBIABIATH W XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB
(s1BIEHUI);

e YCTaHABIIMBATh CYIICCTBCHHBIH NMPU3HAK KiIacCU(DUKAIIMU, OCHOBAHHS JIJIS
00001IIeHNS U CPAaBHEHUSI,

e BBISBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMAaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUAX, OTHOCAIIMXCSA K (DU3HUCCKUM SIBIICHUSIM;

e BBIABJIATH MPUYMHHO-CICACTBCHHBIC CBS3M IMPH H3YYCHHH (U3HYSCKUX
SIBIICHUH ¥ MPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJB30BAHUEM J€TYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUCHUH, BBIIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIUYWH;



CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOH (u3nueckoin
3amaun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nyeCKuil IKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIETOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHENIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUIHBIC METOJbI, HHCTPYMEHTHI U 3alPOCHI TP TIOUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHoOpMaIlUU W WUTIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIONKHBIMU
CXeMaMH, IrarpaMmMmamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 0OCYX AaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33JaYd M MOAJAEp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXKACHUSAMU JPYIMX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMyMe U CXOACTBO MO3HIIMM;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yIbTAaThl BHIIOJHEHHOTO (PU3NYECKOTO OMBITA
(3KCIIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMaThb W MCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAIbHON paOOThl MPH pPEIIEHUH KOHKPETHOW (PHU3nYecKon
npooieMbl;



IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAINpAaBICHUI0 M KOOPAUHHUPYS CBOU JAECUCTBHUS C JAPYyTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSATEILHO COCTABIISITh AJITOPUTM PEIICHHs (PU3UICCKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipejiararh jiaH €€ N3MEHECHHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
bu3MUeCKOro HMCCIEAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHUH (HU3NYECKUX 3a]1a4 UK
B YTBEPIKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonIy 00yuenus B 7 Kjacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSl YMEHUI:



UCIONB30BaTh  MOHATHS:  (u3MUeckne ¥ XUMHUYECKHUE  SIBICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBWKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTUIl BEILIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHUE, HHEpLus,
B3aMMOJICHCTBHE TEJ, paBHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHOH OCBIO
BpallleHus, Tepeada AaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacmo3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3MYECKUX  SBICHUH B
OKpY)XKaloIlleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B TPUPOIE:
IpPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupojsie, ACUCTBHE CHUJIbI TPEHUS B MPHUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJICHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PbIO, pbluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas padoTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass UM TMOTEHIMalIbHAs JHEPTus), MpHU OMHUCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI W €IUHULBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMIMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs CU (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuJIo paBHOBecus pblyara (0OJoka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU
SHEPruH, TPU OSTOM [aBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA U
3allMChIBaTh €70 MaTEMaTHYECKOE BBIPAKECHHUE;



OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MPAaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIbl, CBs3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 3a/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BENTUYUHBI B (HOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ui PEIICHUs 3a/lad, OLEHUBATh PEaJTUCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHue  (TMHoTe3y),  pa3nuyaTb U HHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznUecKux CBOMCTB Tel: dbopMynHpoBaTh IPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000py10BaHMUS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLLUEroCs TeJla OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeJIOKEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHCHUMOCTH (DU3MYECKUX BEIHYMH B BHJE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEI0BAHNUS;



IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEILECTBA JKUIAKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbKECHHS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOU[As  CHJA, JIEWCTBYIOIIAas  Ha
HOTPYKEHHOE B KHUJAKOCTh TEJIO, KO3(PPUIMEHT MONE3HOro AEUCTBUA
IOPOCTBIX MEXAaHU3MOB), CIEeAys NPEUIOKEHHOW WHCTPYKLUUU: TIpU
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATHh 3HAUEHHE HCKOMOW BEJIMYMHBI,

COOJIIO/IaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phlyuar, NOJABUKHBII M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;
XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
NOJIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUUW B IIOBCEIHEBHOMU
KU3HM 711 oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOILEH Cpee;

OCYILIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TOyTEM CpPaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM MIM MOMKET OBITH
HEJ0CTOBEPHOM;

UCITI0JIb30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 33JaHUl HAYYHO-TIONYJSPHYIO
JUTEPATYpPYy  (PU3NUECKOrOo  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UUYECKOTO COAEpPKaHUs, B TOM
yyciae MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUUICHUE NTPE3EHTALINEN;



IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM pachpeneniTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEUTh 34 BBINOJHECHUEM IUIAHA JEUCTBHUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUYUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHHIA:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTauIM3anus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi HAa TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHIAYKITUS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUIIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHUS, UCIIOJIb3YSI
dbuznyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOThI, YJEJbHAs TEIIOEMKOCTh BEIIECTBA, VYJAENbHAs TEIUIOTA
TUIABJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeiabHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MalllMHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/1yXa, JJICKTPUUYECKHUU 3aps,
cuia TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,



yIeIbHOE  COMpPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3MYECKUN CMBICI WCIOJIb3YEMBIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTpOEHHS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka LEenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB C Omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHSI 3a/lauyd 3allUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
(bu3MYecKuX CBOMCTB Tel (KanWUIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa W3JIydaromlel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oA €€ TOBEPXHOCTH, JJIEKTpU3alUsl Tel M B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YyaJiM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYyIUpPOBATH



IIPOBEPSAEMBIE MPEANOJIOKEHHUS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHHUS]  TEMIEPATypbl,  OTHOCUTEIBHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB U JATYMKOB (PU3UUYECKUX BEIMYMUH, CPAaBHUBATH
pEe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAINA TONEPEYHOIO
CEYEHMS U YJIEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHIM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHUs], CIeAysl NPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBLHBIE
npuOOpBkl, HarpeBaTeIbHbIC AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIbHBIE
npuboOpel O CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU I oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIONIHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COAEpKaHusi, B TOM 4YHucCi€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
MPOEKTHON WJIM KCCIEeNOBATENbCKON JEATENbHOCTH, TPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBHIMOJTHEHUEM IUTaHA ACHCTBHIA U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJaa B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacThyeckasi), TPEHHUE, LEHTPOCTPEMHUTENIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIIBHO30PKOCTH,
CIEKTPBI UCITYCKAHUsI M TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
NajicHUuE TeJ, PABHOMEPHOE JIBIXKCHHE 1O OKPYKHOCTH, B3aMMOJICHCTBHE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKCHHUE CBETA, PA3I0KEHHE OEI0ro CBEeTa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XawIlleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPAJOB, [JEHWCTBHE pPAJMOAKTHUBHBIX W3JIYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BeNUYUHBI (CpElIHssI U MTHOBEHHAs CKOPOCThb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUAJIbHAs SHEPrusl Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacTOTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeNlb MPEJOMIICHHS CPEAbI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEpPHO3ULUM CWJI, NPUHUUI OTHOCUTENbHOCTH ['amunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy U3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], TPOBOAUTH PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsI IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOIMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoOBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe U3MepseMOol BeIMYUHBI ((POKYCHOE pPacCTOSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IPpU PaBHOYCKOPEHHOM JIBW)KEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaTbl IOJYYEHHOM 3aBHUCHUMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO TaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUITUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CHJia COOMparomell JWH3bI, PaJAHOAKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTD
3Ha4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUS U3YYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBICHUHW M  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Ipy perieHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMK  (PU3NYECKOTO  COJCPKAHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MH(OpMAIIK HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpXKaHUs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHBIE
Ne HaumenoBaHue pa3jieioB U Koutpoa IMpaxkTuy o (uudposbie)
n/n TEM MIPOrpaMMbl Bcero bHBIE ecKue CHOBHDIE BIAL! ASATENBHOCTH 06pa30BaTeJILH
obyuatowmxcsa
padoThbI padoTbI bl€ pecypchbl
Pa3znen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
BbisiBneHuMe pasnnumin mexay
dU3NYECKMMM U
XMMUYECKMMM MPeBpaLLEHUAMM.
PacnosHaBaHue u Knaccudmkauma
busmueckux bubnunoreka LIOK
1.1 ®dusuka - HayKa 0 MpUPoJe 2 ABAEHUN: MeXaHNYeCcKux, https://m.edsoo.ru/7
TEnNoBbIX, 416194
3NEKTPUUYECKNX, MAarHUTHbIX U
CBETOBbIX.
HabnwoaeHue n onucanue
dU3NYECKUX ABNEHUN
OnpeaeneHune UeHbl aeneHns
LKaNbI
n3mepuTenbHoro npubopa.
N3mepeHne MHeRHbIX pa3mepos
Tenu but6mmoreka [IOK
1.2 DOu3nYeCKUEe BEITUYNHBI 2 1 . https://m.edsoo.ru/7
NPOMEKYTKOB BPEMEHMU C YYETOM £416194

NorpeLHocTen.
N3mepeHne 06 bEMA HKUAKOCTU U
TBEpAoOro Tena.
N3mepeHune TemnepaTypbl Npu
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1.3

EcrecTBeHHOHAay4YHBIN METO
O3HAHUSA

32

NoMOLLM
YKMIAKOCTHOrO TepMOMETPa U
AaTumnka
Temneparypbl.
BbinosHEHME TBOPYECKUX 3a4aHUII
no NOMUCKY
€nocob0B M3MepPEHNA HEKOTOPbIX
dunsnyeckmx
XapaKTePUCTMK, Hanpumep,
pasmMepoB Manbix
06beKTOB (BONOC, MPOBOIOKA),
YAANEHHbIX
06beKTOoB, 60/IbLLINX PACCTOAHUM,
MaJlbIX NMPOMENKYTKOB BpEMEHM.
ObcyxaeHune
npegaaraembix cnoco6os.

BblasuKeHMe runoTes,
06BACHAOLWMX NPOCTble
ABJIEHUA, HAaNpUmep:

— NnoYemy ocTaHaB/IMBAETCA
OBUKyLLeecA
MO FOPU30HTA/IbHOM NOBEPXHOCTHU
Teno;

— Noyemy B KapKyto noroay B
CBeT/IoN oaexae
npox/sagHemn, Yem B TEMHOIA.
MpepnoxxeHune
cnocoboB NPOBEPKM rMMOTES.
MpoBeaeHne nccnefoBaHMA nNo
npoBepKe KaKoii-

but6mmoreka [IOK
https://m.edsoo.ru/7
1416194



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

Hroro no pasaceiny

Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA

2.1

Crpoenue BemecTsa

6

33

nmbo runoTesbl.
MocTpoeHune npocTeniunx moaenem
dn3nYecKux
ABNEHUN (B BUAE PUCYHKOB MU
cXem), Hanpumep
nageHue npeameTa;
npPsMoAnHeHoe
pacrnpocTpaHeHue cBeTa

HabntogeHune 1 nHTepnpeTauma
OnbITOB,
CBMAETENbCTBYOWMX 06 aTOMHO-
MOJIEKYNIAPHOM
CTPOEHMM BeLLEeCcTBa: ONbITbl €
pacTBOpeHMEM
pa3/IMYHbIX BELLECTB B BOAE.
OueHKa pa3mepoB aTOMOB U

MOJIEKY but6mmoreka [IOK
C ucnonb3osaHnem dotorpadpui, https://m.edsoo.ru/7
NolyYeHHbIX 416194
Ha aTOMHOM CM/I0BOM MUKPOCKOnMe
(ACM) —

nabopartopHan paboTa no Teme:
«OugeHKa gMameTpa aToma
METOA0M PAS0B
(c ucnonbsosBaHnem doTtorpaduii)».
OnpeaeneHune pasmepoB Masbix
Ten.


https://m.edsoo.ru/7f416194
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2.2

2.3

JIBr>KEHUE U B3aMMOJICICTBHE
YaCTHI] BEMIECTBA

ArperaTHbIe COCTOSAHHUA
BCIICCTBA

34

HabnopeHuve n obbvacHeHMe
6pOoyHOBCKOro
ABUXKEHUA n asneHuna auddysmn.
MNpoBeaeHne N o6bsicHeHME
onbITOB
no HabaoAEHMIO TENIOBOTO
pacwmnpeHuns rasos.
MpoBeaeHne 1 06bACHEHUE
OnbITOB MO
0BHapyKeHUIO CUN MONEKYNAPHOTO
NPUTANKEHNA
W OTTaNKUBAHMUS.

OnwucaHue (c ucnonb3oBaHMEM
NPOCTbIX
MoJienei) oCHOBHbIX Pasnnynii B
CTPOEHUU rasos,
UAKOCTEN U TBEPADBIX TEN.
O6bsACHEHME MaNoM CHUMAEMOCTH
KUOKOCTEN U
TBEPAbIX Ten, 60NbLLOM
CKMMaemMoCTU ra3os.
Ob6bAcHeHWe coxpaHeHUsa Gopmbl
TBEPAbIX TEN U
TEKYYEeCTU }KUAKOCTU.
MpoBeaeHMe OnbITOB,
[0Ka3blBaOLWMX, YTO
B TBEPAOM COCTOSIHUM BOAbI
YyacTuLbl HaxoaaTca
B cpeaHeM Aasnblie Apyr oT Apyra
(nnoTHOCTL

but6mmoreka [IOK
https://m.edsoo.ru/7
1416194

bu6mmoreka [IOK
https://m.edsoo.ru/7
416194
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Hroro no pasaceiny

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHe TeJl

3.1 MexaHnuuecKkoe IBUKEHUE

35

MEHbLLE), YEM B KULKOM.
YcTaHOBNEHWE B3aMMOCBSA3U
Mexay
0COBEHHOCTAMM arperaTHbix
COCTOSIHUI BOAbI U
CyLLecTBOBaHMEM BOAHbIX
OpraHn3mosB
(MC — 6uonorus, reorpadms).

WUccneposaHne paBHOMEPHOTO
[OBUNKEHUSA,
onpeaeneHune ero NPU3HaKos.
HabnioaeHne HepaBHOMEPHOTO
[OBUNKEHUA U
onpeaeneHune ero oTanunin ot

paBHOMEPHOro
OBUXKeHuA.
OnpeaeneHune cKopoctu but6mmoreka [IOK
paBHOMEPHOro https://m.edsoo.ru/7
OBUXKeHUA (LuapyrKa B XKUAKOCTH, 1416194

mozaenu
3/1eKTPUYECKOro aBToMobuAA U
T.A.).
OnpeaeneHune cpegHeit CKOpOCTH
CKOJIb}KEHUSA
6pyCcKa Man WapuKa no HakNoOHHOM
NA0CKOCTU
PeweHue 33434 Ha onpeaeneHune


https://m.edsoo.ru/7f416194
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3.2

I/IHepI_II/ISI, Macca, IIJIOTHOCTb
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nyTW, CKOPOCTK
N BpeMeHW paBHOMEPHOro
OBUXKEHUA,
AHanu3 rpadrKoB 3aBUCUMOCTU
MyTU U CKOPOCTU
OT BpeEMEeHMU

O6bAcHEHME M MPOrHO3MpPOBaHMe
ABNEHU, 06ycnoBAEHHbIX
NHepumen, Hanpumep, yTo
NPOUCXOAUT NMPU TOPMOKEHUN UIN
pe3Kkom MaHeBpe aBTOMObWAA,
noyemy HEBO3MOXKHO

MIHOBEHHO MPEKPaTUTb ABUMKEHME
Ha Benocuneae WaM camoKkaTe U T .
4. NposegeHne n aHann3 onbITOB,
OEMOHCTPUPYHOLLMX N3MeHeHune
CKOpPOCTM  ABMXKEHWA Tena B
pesysibTaTe AeNCTBUA HA HEro
apyrux Ten. PeweHue 33day Ha
onpeaeneHne maccbl Tena, ero
06bEma n NJAOTHOCTW.
MpoBeaeHWe 1 aHan3 ONbITOB,
AEMOHCTPUPYIOLLMX  3aBUCUMOCTb
N3MEHEeHMA CKOPOCTU Tesa OT ero
Maccbl Npuv B3aUMOAEWUCTBUMN Ten.
N3mepeHne maccol Tena
pas3nnyHbIMKU cnocobamm.
OnpepeneHve NNOTHOCTM Tefa B
pe3ynbTaTe U3MEPEHUA ero Maccobl
n ob6béma.

bu6mmoreka [IOK
https://m.edsoo.ru/7
416194
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3.3

Cua. Bunsr cuin

14
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N3yyeHWe B3aMMOAENCTBMA  KakK
NPUYUNHBI

N3MEHEHMA CKOPOCTU Tena Uan ero
aedopmaumn.

OnucaHMe peanbHbIX  CUTyauuin
B3aMMOLEeNCTBUA

Ten ¢ nomMowbl Mmogenen, B
KOTOpPbIX BBOAUTCS

NOHATME U U306paKkeHMe CUbI.
N3yueHne cunbl yRpyrocTu.
UccnepoBaHue

3aBUCMMOCTM CUAbI YMPYroctu oT
YOVHEHUS

PE3UHOBOTO LWHYPa UAW NPYKUHBI
(c noctpoeHuem rpaduka).

AHaNM3 NPaKTUYECKUX CUTyaLuii, B
KOTOpbIX

npossnseTcs  AeWCTBUE  CUbI
ynpyroctu

(ynpyrocTb msAva, KpOCCOBOK, BETOK
aepesa

nap.).

AHanu3 CcUTyaumii, CBA3AHHbLIX C
AB/IEHMEM

TArOTEHUA.

ObbscHeHMe opbuTtanbHoro
OBUXKEHUA NNaHeT

C MCNONb30BaHNEM  ABAEHWMA
TAFOTEHMA M 3aKOHA

WHepumn. N3mepeHne Beca Tena ¢

bubnuoreka [{OK
https://m.edsoo.ru/7
1416194



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

38

NOMOLLLbIO ANHAMOMETPA.
ObocHoBaHue aToro crnocoba

N3mMepeHunAa. AHanus n
moaennposaHume ABNeHNA
HEBECOMOCTMU.

JKCNnepuMeHTanbHOEe  NoJly4yeHue
npasuna

CNOXEHUA  CWUA, HanpaBAeHHbIX
BAO/1b OHOMN

npsamoii. OnpeageneHne BesIMYUHbI
paBHOAENCTBYOLLEN CUA.
MN3yyeHne CUNbI TpeHus
CKONbXEHUA U CUNBbI

TpeHuA NoKos.

UccnepgoBaHWe 3aBUCMMOCTU CUbI
TpeHus

OT CWAbl pJaBieHuWA U CBOWCTB
TpyLwmxca

NoBEpPXHOCTEN.

AHaNM3 NPaKTUYECKUX CUTyaLuUid, B
KOTOPbIX

npossBnseTcs  AeWCTBUE  CUAbI
TpeHus,

NCNonb3yoTCA cnocobbl eé
YMEHbLUEHUS UK

yBennyeHua (KaTaHMe Ha /fblxKax,
KOHbKaXx,

TOPMOXKEHUe aBTomobuns,
Ncnosib3oBaHme

NoALWWNHUKOB, NAaBaHWEe BOAHbLIX



Wroro no pazueny 21

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaua naBnenus
4.1 TBEPABIMH TEJIAMU, KUJIKOCTIMU 3
U Ta3aMu
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YKMBOTHbIX
m ap.). PeweHne 3agay ¢
MCNO/NIb30BaHNEM

dopmyn  ana  pacyéta  cuAbl
TAXECTHU, CUNbl

YMPYrocTu, CUNbl TPEHUSA

AHanu3 M o0bbACHEHME OMbITOB U
NPaKTUYECKMX

CMTyauuil, B KOTOPbIX NpoABAAeTCS
cuna

AaBneHus.

ObocHoBaHMe cnocobos
YMeHbLUEeHNA U

yBenYeHnA AaBaeHua.

MN3yyeHne 3aBUCMMOCTU [OaB/IEHUS

rasa oT o6bvéma u TemnepaTtypbl. bubnmorexa LIOK
MN3yueHne ocobeHHocTen nepegaum  https://m.edsoo.ru/7
AaBNeHus 1416194

TBEPAbIMU TENAMMU, KULKOCTAMMU U
rasamm.
O6ocHoBaHWe pe3ybTaToB OMNbITOB

ocobeHHoCTAMU CTpoeHun
BellecTsa B TBEPAOM,

XKUAKOM n rasoobpasHom
COCTOSIHUSX.

JKcnepuMeHTanbHoe

AO0Ka3aTenbCTBO 3aKOHa


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

4.2

4.3

JlaBiaeHue KUJIKOCTH

ATMoOc]epHOe aBiIeHHe

40

Mackana.

PeweHune 3a4a4 Ha pacyéTr
OaBNeHnA TBEPAOTO

Tena

NccneposaHue 3aBUCUMOCTHU
0ABNIEHMA KUOKOCTH

OT  rAybuHbl  MOTrpyKeHuna U
NAIOTHOCTU XUAKOCTH.
HabnogeHune n obbsicHeHue

rMapocTaTUyecKkoro

nmapafilokca Ha OCHOBE 3aKOHa
Mackans.

N3yyeHne coobLuatoLwmxcs
cocynoB.

PeweHne  3agay Ha pacyér
[ABNEHUA XKUOKOCTU.
Ob6bsAcHEHME NPUHLMMNA AENCTBUA

rMapaBMYEecKoro npecca,
NHeBMaTUYEeCKNX

MaLLUH.

AHanus n obbsicHeHue

NPaKTUYECKUX CUTYaLUNA,
AEMOHCTPUPYIOWMX  MposABAeHMe
JaBneHus

XMOKOCTM UM 3aKkoHa [lackans,
Hanpumep

NMpoLeccoB B OpraHvM3me Mpu
rnybokoBogHOM

HbIPAHWUN.

3KCI'IepVIMEHTa/'IbHOG

bubnmmorexa LIOK
https://m.edsoo.ru/7
416194

but6mmoreka [IOK


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

4.4

JelicTBHE )KUJIKOCTHU U Ta3a Ha
MOTPYKEHHOE B HUX TEJIO

obHapyKeHue
aTMocdepHOro AaBaeHus.
AHanns 1 06bACHEHME ONbITOB U
NPaKTUYECKUX CUTYaLMK,
CBsi3aHHbIX C gencTBnem
aTmochepHoro gaBneHus.
O6bsAcHEHME CyLLEeCTBOBaHUSA
aTtmocdepbl
Ha 3emnie M HEKOTOpPbIX NaaHeTax
unn eé
OTCYTCTBMS Ha APYrUX NaaHeTax u
JlyHe.
Ob6bACHEHME U3MEHEeHMUA
NAOTHOCTN aTMOCdepbl
C BbICOTOM M 3aBUCMMOCTHU
aTtmocdepHoro
OaBNIEHUS OT BbICOTbI.
PeweHue 3aaa4 Ha pacuyér
aTmocdepHoro
[aBneHus.
MN3yyeHune ycTpolictBa 6apomeTpa-
aHepouza.
JKcnepumMeHTanbHoe
obHapyKeHune aencreus
XUIAKOCTU U rasa Ha MOrpy*KEHHoe
B Hux Teno. OnpegenexHue
BbITa/IKMBatlOLWEMN CUNbI,
AencreytoLemn Ha Teno,
Norpy<eéHHoe B KMUAKOCTb.
MNpoBeaeHue n obcyKaeHne

41

https://m.edsoo.ru/7
1416194

but6mmoreka [IOK
https://m.edsoo.ru/7
1416194
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Hroro no pazgeny

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

5.1

PabGora u MOIIHOCTDH

21

42

OnbITOB, OEMOHCTPUPYIOLLNX
3aBMCMMOCTb BbITa/IKMBalOLLEN
CUAbl, AEUCTBYIOLLEN Ha Teno

B HKNOKOCTH, oT 06bEMa
NOrpyKEHHON B XWAKOCTb 4acTu
Tena u oT NJIOTHOCTMU KUOKOCTU.
MpoBepKa HEe3aBMCMMOCTHU
BbITa/IKMBaAlOLLLEN CUnbl,
OEeNCTBYIOLLEN HA TEI0 B XKUAKOCTY,
OoT Maccbl Tena. WccneposaHue
3aBMCUMOCTU BeCa TeNa B BoAe

OT O06béMa MNOrpyKEHHoW B
WAKOCTb YacTu Tena. PeweHue
3334 Ha NPUMeHEeHMe 3aKoHa
Apxumega W ycnoBuA NaBaHMWA
Ten. KoHcTpynpoBaHue apeomeTpa
WA KOHCTPYMPOBAHWE JIOAKM U
onpeaeneHne eé
rpy30onoabEMHOCTHU.

JKcnepuMeHTanbHoe
onpeaeneHune

MeXaHUYEeCKo paboTbl CUAbI
TAXECTU

npv NageHun Tena u CUabl TpeHun
npyv paBHOMEPHOM NepemMelLeHUm
Tena

Mo ropU30OHTaNbHOM NOBEPXHOCTMU.

bubnmorexa LIOK
https://m.edsoo.ru/7
1416194



https://m.edsoo.ru/7f416194
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5.2

5.3

HpOCTHe MCXAaHU3MBI

Mexanndeckast SHEpIHs

43

PacyéT moLlHOCTM, pa3BMBaemMomn
npu nogbéme

no NecTHuue.

PeweHne 3aga4y Ha  pacyér
MeXaHMYecKol paboTbl

N MOLLLHOCTW.

OnpegeneHne BbiMrpbliwa B cune
NPOCTbIX

MEXaHW3MOB Ha Npumepe pblyvara,
NOABUXHOIO U

HEenoABUXKHOIO 610KOB,
HAK/NOHHOM NIOCKOCTU.
UccneposaHue ycnosuma
paBHOBeCUA pblyara.
O6Hapy)KeHne CBOWCTB MNPOCTbIX

MexXaHW3MOoB
B PA3MYHbIX MHCTPYMEHTaX W but6mmoreka [IOK
npucnocobieHusx, https://m.edsoo.ru/7

ncnosb3yemblix B 6bITy U TexHuke, a 416194
Takxe

B XXMBbIX OPraHNU3max.
JKcnepumeHTanbHoe
[0Ka3aTebCTBO PaBeHCTBaA

paboT nNpuM MNPUMEHEHUM NPOCTbIX
MeXaHU3MOB.

Onpegenenne KMO  HaKAOHHOM
naockoctu. PelleHne 33gay Ha
npMmeHeHWe Npasuia paBHOBeCUA
pblyara v Ha pacyét KMna.

JKCneprMMeHTaibHoe but6mmoreka [IOK


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

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

12

68

44

12

onpeaeneHne nsmeHeHus
KMHETUYECKOM U noTeHUUa bHOMN
3Hepruu Tena

NMpW ero cKaTbIBaHUU NO HaKNOHHOW
MAOCKOCTU.

dopmynmpoBaHMe Ha  OCHoOBe
nccnesoBaHus

3aKOHa COXpaHeHMA MexaHMYecKomn
3Hepruu.

ObceyxkaeHue rpaHuy,
NPUMEHUMOCTM 3aKOHA
COXpPaHEHUS SHEPTUM.

PelweHwne 3aga4 ¢ UICNOb30BAHMEM
3aKOHa

COXpPaHEHUS SHEepPrumn

https://m.edsoo.ru/7
1416194
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8 KVIACC

Ne
n/n

11

KoanuecTBo 4acoB

HaumeHnoBanue pasjesioB u Kontpoan  IlpakTuy
TeM MPOrpaMMbl Bcero bHBIE ecKue
padoThI padoThI

Pa3gen 1. TensioBbie IBJICHUSA

CtpoeHnue u CBOICTBa
BEIIEeCTBA

45

OCHOBHble BUAbl AEATE/IbHOCTU
obyyatowmxcsa

HabntogeHue n nHTepnpeTaums
OnbITOB,

CBUAETeNbCTBYOWMX 06 aTOMHO-
MOJIEKYNIIPHOM

CTPOEHWU BELLECTBA: OMbITbl C
pacTBopeHuem

pa3/INYHbIX BELLECTB B BOAE.
PelueHne 3aa4 No oLEHUBaAHUIO
KoamnyecTsa

aTOMOB W/IM MONIEKYN B eANHULE
06BbEMA

BellecTsa.

AHanu3 TeKcTa APEBHUX aTOMUCTOB
(Hanpumep,

¢dparmeHTa noambl Jlykpeuus «O
npupogae

Bellein») C U3NoXKeHnem
060CHOBaHM aTOMHOM
rmnoTesbl (CMbIC/I0BOE UTeHMeE).
OueHka

ybeanTenbHoOCTM 3TUX
obocHOBaHMN.

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibH
ble pecypchl

Bubnnoreka
HOK
https://m.edsoo.ru/
7f4181ce
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O6bsicHeHMe 6POYHOBCKOTO
OBVXKEHUA, ABNEHUA

Anddysnn 1 pasnnumnii mexay
HUMMW Ha OCHOBE

NONIOXKEHUN MONEKYIAPHO-
KMHETUYECKOoM

TEOPUU CTPOEHMA BELLECTBA.
O6bsACHEHME OCHOBHbIX Pa3aNyunii B
CTPOEHUM

rasos, *KMUAKOCTEN U TBEPAbLIX TEN

C UCMNO/Ib30BAHNEM NONOXKEHWN
MOJIEKYNAPHO-

KMHETMYECKOW TeOpUM CTPOEHMUA
BeLLecTBa.

MpoBeaeHWe ONbITOB MO
BblPALLMBaAHMUIO

KPUCTannoB NOBapeHHOM CoONn Uan
caxapa. NMposeaeHne U ob6bACHEHME
OnbITOB,

OEMOHCTPUPYIOLNX KanUANspHble
ABNEHUA U

ABJEHMUE CMauyMBaHMA.
Ob6bACHeHME PO KaNnUANAPHbIX
ABNEHUN

ANA NOCTYNNEHUA BOAbI B OPraHU3M
pacTeHui.

HabntogeHune, nposeaeHme 1
06bACHEHUE

ONbITOB MO HabAOAEHUIO TENNOBOrO
pacLIMpeHNn ra3os, KUAKOCTEN U



TBEPAbIX TEN.

Ob6baAcHeHMe coxpaHeHna 06bEMaA
TBEpAbIX TN,

TEKY4YeCTU }KUOKOCTU (B TOM umnche,
pa3HuLbl

B TEKYYECTU ANA Pa3HbIX
uUaKocrten),

[aBNeHus rasa.

MpoBeaeHMe OnbITOB,
AEeMOHCTPUPYIOLLMX

33aBMCMMOCTb 4aBNeHUs BO34yXa OT
ero obbéma u

HArpeBaHMA UAN OXNAXKOEHUS, N NX
06bACHEHNE

Ha OCHOBE aTOMHO-MOJIEKYIAPHOrO
yyeHus.

AHanN3 NPaAKTUYECKUX CUTYaLLNA,
CBA3aHHbIX

CO CBOICTBAMM ra3oB., KUAKOCTEMN U
TBEPAbIX TeN.

O6ocHOBaHWE NpaBua U3MepeHna

TemnepaTypsbl.
CpaBHeHMe pasInyHbIX cnocobos
N3MepeHna u bubnunoreka

1.2 TennoBble IPOLECCHI 21 1 5 tukan Temnepatypbl. HOK
HabnoaeHue n obbAacHeHMe https://m.edsoo.ru/
OnbITOB, 7f4181ce

OEMOHCTPUPYIOLLMX USMEHEHWE
BHYTPEHHEMN
SHepruun Tena B pesynbTaTte

47


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

paboTbl BHELLIHUX CUA.
HabnopeHue n obbAcHeHMe
OnbITOB,

obcyRaeHne NPakTUYeCcKmx
CUTYyaLUi, AEMOHCTPUPYIOLLNX
pas/iMyHble BUAbI
Tensonepegayn:
TenaonpoBoOAHOCTb,
KOHBEKLMIO, U3NyYEHNE.
UccneposaHue ABneHUA
TennoobmeHa

npuv CMELIMBAHMUM XOJIOAHOM U
ropadyen Boabl.

HabnoaeHue yctaHoBAEHUS
TEna0BoOro

paBHOBECUA MeXAY ropayven u
XON04HOW BOAOMN.
OnpepeneHune (M3mepeHue)
Ko/n4yecTBa

TennoTbl, NONYYEHHOrO BOAOM NpU
TennoobmeHe

C HarpeTbiM MeTa/lIMYECKUM
LUMIUHOPOM.

OnpepeneHune (M3mepeHue)
yAenbHoM

Tenn0EMKOCTU BellecTBa.
PelweHune 3aaa4, cBA3aHHbIX C
BblUMC/IEHMEM

KOJIM4ecTBa TenioThbl U
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TENJ0EMKOCTH

npu TennoobmeHe.

AHanus cMTyaumnit NPaKTUYECKOTro
NCMNO/Ib30BaHWUA TEMN0BbIX CBOMCTB
BELLEecTB U

MaTepuanos, HaNnpPUMep, B Lenax
sHeprocbepexeHus:
TENI0M301AUMS,
3Heprocbeperatowme Kpbiln,
TEPMOAKKYMYNATOPbI U T. A.
HabntogeHue ABneHU ucnapeHma u
KOHZAEHcaLmu.

NccnepoBaHue npouecca
ncnapeHus

Pas/INYHbIX KUOKOCTEN.
O6bsAcCHeHMe ABAEHNA NCMAPEHUSA U
KOHZEHCaLMM Ha OCHOBE aTOMHO-
MOJIEKYNSIPHOTO YYEHMA.
HabnwoaeHue n obbAcHeHMe
npouecca KUNeHus,

B TOM YMCAE 3aBUCMMOCTU
Temneparypbl

KMNEHUA OT AaBNEHUS.
OnpeaeneHune (M3mepeHue)
OTHOCUTE/IbHOM

BNAXKHOCTM BO3A4yXa.

HabntogeHune npouecca nnaBneHus
KPUCTAaNNNYECKOTO BELLLECTBa,
Hanpumep, Nbaa.

CpaBHeHMe NpoLEeccoB NaaBAeHUs
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KPUCTaNNINYECKUX TEN U
pasmsaryeHus

npwv HarpesaHMM amopdHbIX Ten.
OnpeaeneHune (M3mepeHue)
yAEeNbHOM TeNNOThbI

naaBneHuA Nbaa.

O6bsicHEHME ABNEHUI NNABAEHUS U
KPUCTaNNU3aLMM HA OCHOBE
aTOMHO-

MONEKYNSAPHOrO YYEHMUS.

PeweHune 3aaa4, CBA3AHHbIX C
BblYMC/IEHMEM

KOJIM4ecTBa TENNOTbl B NpoLeccax
Tensonepeaayun npu naaBaeHUn 1
KpUCTannnsaumm, ucnapeHnm un
KOHAEHcalUMK.

AHanus cuTyauuii NpakTUYECKOro
npUMeHeHun

ABNIEHUM NNABNEHMUA U
KpUCTannusaumu,

Hanpumep, NoNy4eHne CBEPXUYNCTbIX
MaTepunanos, CONIEBAA FPeKa U 4p.
AHanus paboTbl U 06bACHEHME
npuHUMNa

OencTBus TennoBOro Asuratens.
BbluncneHune Konnyectsa
TennoThbl,Bblaenatoweroca npu
CropaHnK pasInNYHbIX

Bugos tonamea, u KMNA gsuratens.
ObcyRaeHne 3KoNOrMYecKmx



Hroro no pazgeny

2.1

DNEeKTpUUECKUE 3apsbl.
3apsoKeHHBIE Tela U UX
B3aWMO/ICHICTBUE

28

nocneacTsui
MCMNONb30BaHUA ABuratenei
BHYTPEHHEro

CropaHus, TenaoBbIX U
rMAPO3EKTPOCTAHLUMINA.

Pa3zgea 2. DiiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS

51

HabnioaeHune v nposeaeHne
OnbITOB

Nno 3/IeKTPU3aLmn Ten npu
COMPUKOCHOBEHUN U
WHAYKLMEN.

HabnoaeHue n obbAcHeHMe
B3aMmodencTama
OAHOMMEHHO N Pa3HOUMEHHO
3aPAXKEHHbIX Te.
O6bsAcHeHMe NpPUHLMNA AENCTBUS
3NeKTpocKona.

O6bsicHeHMe ABNEHUN
3N1eKTpU3aLmm

npv CONPUKOCHOBEHUN TeN U
MHAOYKUMen

C UCMO/Ib30BaHMEM 3HAHWUI O
HoCUTenAxX

3/IeKTPUYECKMX 3apAa0B B
BelecTse.

PacnosHaBaHue 1 ob6bsicHEHME
ABNEHUI

3/1eKTPU3aLLmMn B NoBCcegHEBHOM

Bbubnnoreka
HOK
https://m.edsoo.ru/
7f4181ce
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2.2

ITOCTOSIHHBIN 2TIEKTPUYECKUN
TOK

20

52

KU3BHW.
HabnoaeHne n obbacHeHUe
OnbITOB,

WUNNOCTPUPYIOLLMX 3aKOH
coXpaHeHusn

3/IeKTPUYECKOro 3apaaa.
HabntogeHne onbITOB No
MOAEeNUPOBAHMUIO

CUNOBBIX IMHUIA SNEKTPUYECKOTO
nons.

NccnepoBaHue geiicteus
3/1eKTPUYECKOro nonn

Ha NPOBOAHUKUN U ANSINEKTPUKN.

HabntogeHne pasnnyHbIX BUAOB
nencrens

3/1eKTPUYECKOTO TOKa U
06Hapy»eHune 3TUX

BMAOB AENCTBUA B NOBCEAHEBHOM
XU3HWN.

HabnoaeHne BO3HUKHOBEHMSA
rasoBoro paspsaaa

N 3N1eKTPUYEeCKOro ToKa B XXNAKOCTH
C6opKa 1 ncnbiTaHne
3N1eKTPMYECKo Lenu
MOCTOAHHOrO TOKa.

N3mepeHue cunbl TOKa
amnepmeTpPoM.

N3mepeHune 3N1eKTprUYEecKoro
Hanpsa»KeHus

BO/IbTMETPOM.

bubnunoreka
HOK
https://m.edsoo.ru/
7f4181ce
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MpoBeaeHue N 06bsiCHEHUE
OnbITOB,

LEMOHCTPUPYHOLWMX 3aBUCUMOCTb
3/IEKTPUYECKOTO CONPOTUBIEHUSA
NPOBOAHMKA

OT ero AJInHbI, NaoLWaan
NnonepeyvyHoro ceveHus

W maTepuana.

NccnepoBaHMe 3aBUCMMOCTM CUAbI
TOKa,

NPOTEKAKOLLETO Yepes pe3ncTop,
OT CONPOTUBAEHUA pe3ncTopa n
HanNpsAKeHus

Ha pe3suncTope.

MpoBepKa NpaBuK/Ia CNOXKEHUA
HaNpPAXEHUM

npu nociefoBaTe/ibHOM
CoeAHEHNN OBYX

pe3ncTopos.

MpoBepKa NpaBuia oA CUJIbl TOKA
npv napaniesbHOM coeguHEHUN
pe3ncTopoB. AHaNM3 CUTyauui
nocnesfoBaTeNbHOIO U
napanfieNIbHoro coegMHeHua
NPOBOAHUKOB

B LOMALUHMX 3/IEKTPUYECKMX CETAX.
PelweHune 3a4a4 C UICNO/b30BaHUEM
3akoHa Oma

1 GopmMyn pacyéta sNeKTPUYECcKoro
COMPOTMUBAEHMA NPU



2.3

MaruuTtHsle SIBJICHUS

54

1.5

nocnenoBaTe/lbHOM U
napannenbHOM COegUHEHUMU
NPOBOAHUKOB.

Onpepenenune paboTobl
3/IEKTPUYECKOIO TOKa,
NpOTEKalOLLEro Yepes pesuncTop.
OnpepeneHne MoLHOCTH
3/IEKTPUYECKOIO TOKa,
BblAENAEMON Ha pesncTope.
NccnepoBaHWe 3aBUCMMOCTU CUNbI
TOKa yepe3s

JNIAMMOYKY OT HAMpPAXKEHUA Ha Hell.
Onpegenenune

KN HarpeBaTens.

NccnepoBaHune npeobpasoBaHus
aHeprum

npu nogbeéme rpysa
3NeKTpoLBUraTenem.

Ob6bAcHeHMe ycTpolicTBa U
npuHLMNa gencremns

AOMalLHUX 3/1EKTPOHArpeBaTe/IbHbIX

npubopos.

O6bsACHEHME NPUYMH KOPOTKOFO
3aMblKaHMA U

NpYHUMNA AEACTBUA NAABKUX
npefoxpaHuTenen.

PelweHue 3aga4 c UICNOJIb30BAHNEM
3aKOHa

Dxoyna—JleHua.

NccnepoBaHme marHUTHOMO

Bubianoreka
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B3anMMoaencTeuns

NOCTOAHHbIX MAarHMUTOB.
N3yyeHne marHUTHOro nona
NOCTOAHHbIX

MarHMTOB NPU UX 06 beANHEHUN U
pasgeneHun.

UccneposaHne marHUTHOMO
B3aMMOeicTBUA NOCTOAHHbIX
MarHuToB.

N3yyeHne marHUTHOro nona
NOCTOAHHbIX

MarHuToB Npu Ux o6begMHEHUN U
pasgeneHun.

MNpoBeaeHne onbITOB NO
BU3yanmsaumm nona

NOCTOAHHbIX MAarHUTOB.
N3yyeHune asneHuna
HaMarHM4YMBaHUA BeLLECTBA.
UccnepoBaHue genictens
3/IEKTPUYECKOro TOKa

Ha MarHUTHYIO CTPESIKY.
MNpoBeaeHue onbITOB,
LEMOHCTPUPYHOLLMX
33aBMCUMOCTb CUbI
B3aMMOLENCTBUS KaTyLUKK

C TOKOM M MarHuTa OT CUJIbl U
HanpaBAeHWNA TOKa

B KaTyLUKe.

AHanns cUTyaumn NpakTUYecKoro
NpUMeHeHNA

1HOK
https://m.edsoo.ru/
7f4181ce
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3/1eKTPOMArH1ToB (B ObITOBbIX
TEXHUYECKMX

YCTPOMCTBAX, MPOMbILLIEHHOCTY,
meauumHe).

MN3yyeHne gencTBnsa marHMTHOro
nons

Ha NPOBOAHMK C TOKOM.
MN3yyeHune pgencreus
3/NeKTpoaBuraTens.

N3mepeHune KN4
3/IeKTPOABUTaTEIbHOM
YCTaHOBKMU.

PacnosHaBaHue 1 aHanms
Pa3INYHbIX

NPMMEHEHWI 3NeKTpoaBuraTenemn
(TpaHcnopT, bbITOBbIE YCTPONCTBA U

Ap.)
OnbITbl N0 UCCAEL0BAHMIO ABNEHUS
3NEeKTPOMArHUTHON MHAYKUMK: Bubauoreka
2.4 DNEeKTPOMAarHuTHas MHIAYKIHS 4 Mccnep,osauH "e oK

N3MEHEHWI 3HAYEHUA U https://m.edsoo.ru/
Hanpas/ieHus 7f4181ce
MHAYKLMOHHOIO TOKa

Hroro 1o pasuery 37

PeszepBHoe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 3 145

[TPOTPAMME '

56


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

9 KJIACC

KoanuecTBo 4acoB

IIpakT
HaumenoBanmne p
0 HYeCKH
pa3aenoB U TeM KoHnTpoubn
n/n Bcero
MPOrpamMMbI ble padoThI
pador
bl
Pa3znen 1. MexaHu4yecKkue siBJeHHS
AHanu3 1 obcyKaeHNe pasfinyHbIX MPUMEpPOB
MEXaHNYECKOro ABUMKEHUSA.
Ob6cykaeHMe rpaHuL, NPUMEHMMOCTM MOLENN
«MaTepuanbHaa ToUKa».
OnncaHne MexaHUYecKoro ABUKeHuA
pa3nuyHbimmM cnocobamu (ypasHeHue, Tabanua,
rpaduk).
AHaNM3 }KU3HEHHbIX CUTYaLMIA, B KOTOPbIX
MexaHn4eckoe NPOABAAETCA OTHOCUTE/IbHOCTb MEXaHUYECKOro
JIBIKEHHE U ABUXKEHUA.,
1.1 10 1
CIIOCOOEI €ro HabnogeHne mexaHMUYeCKoro ABUMXeHNA Tena
OIMMCaHus OTHOCUTE/NIbHO Pa3HbiX Tes OTCYéTa.

CpaBHeHMe NyTel U TPAeKTOPUIA ABUKEHUSA
O/ZIHOTO M TOTO K€ TeNa OTHOCUTE/IbHO Pa3HbIX
Ten OTCYéTa.

AHanus Tekcta Manmnes 06 OTHOCUTENIbHOCTHU
OBUMKEHUA; BbINONHEHWE 3aaHUIN MO TEKCTY
(cmbicnoBoe yTeHue).

OnpepneneHne cpeaHen CKOPOCTU CKO/bXKEHUSA
6pyCcKa UM ABUMKEHUA LIAapUKa NO HaK/OHHOM
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NAOCKOCTH.

AHanus 1 obcyxaeHne cnocobos NPUOBANKEHHOTO
onpeaeneHns MrHOBeHHOM

CKOpOCTH.

OnpepgeneHne CKOPOCTM PABHOMEPHOTO
OBUMKEHMA (LWapKuKa B *KUAKOCTU, MOLENN
3/1eKTPUYECKOro aBTomobumna n . n.).
OnpegeneHue NyTu, NPONAEHHOIO 3a AaHHbIN
NPOMEKYTOK BPEMEHW, U CKOPOCTU Tena

no rpaduKy 3aBUCMMOCTM NYTU PaBHOMEPHOIO
OBUMKEHUA OT BPEMEHMW.

Ob6cyRaeHMe BO3MOXKHbIX NPUHLMUMNOB
OeNCTBUA NPUBOPOB, M3MEPAIOLLUX CKOPOCTb
(cnnpgomeTpos).

BbluMCneHne nyTu n CKopocTu Npu
PaBHOYCKOPEHHOM NPAMOJIMHENHOM ABUMKEHUN
Tena.

OnpegeneHne NPONAEHHOrO NYTU N YCKOPEHUSA
OBUMKEHMA TeNa no rpaduKy 3aBUCMMOCTH
CKOPOCTU PaBHOYCKOPEHHOIo NPAMOJIMHENHOIO
OBUMKEHUA TeNa OT BPEMEHMW.

MposepKa rmnoTesbl: ecau

NpwW PaBHOYCKOPEHHOM ABUMKEHUN

6e3 Haya/IbHOM CKOPOCTM NYTU OTHOCATCA

KaK pag HeYETHbIX Yncen, To

COOTBETCTBYIOLME MPOMEKYTKN BpeMeHU
oAnHakoBbl.OnNpeaeneHne yCKopeHns Tena

NpwW PaBHOYCKOPEHHOM ABUMKEHUN

Mo HaK/JIOHHOW MIOCKOCTM.

N3mepeHne nepmnoaa v 4actoTbl 0bpaLLeHns

58



1.2

B3aumonelictBue
TEN

20

Tena no OKPYHKHOCTU.
OnpeaeneHne CKOPOCTU PAaBHOMEPHOTO
ABWXKEHMA Tena Mo OKPYHKHOCTY.

PeweHure 3a4a4 Ha onpeaeneHune
KMHEMATUYECKUX XapaKTepPUCTUK
MEXaHMYECKOro ABUKEHUA Pa3/INYHbIX BUAOB.
PacnosHaBaHWe U NpUBAMMKEHHOE OnNMcaHue
Pa3/INYHbIX BULOB MEXAHNYECKOTO ABUMKEHUS
B MPMPOAE U TEXHMKe (Ha NpumMepax cBO60AHO
nagatoLmx Ten, ABUKEHUS }KUBOTHbIX,
HebecHbIX Tes, TPaHCMOPTHbIX CPeACTB U A4p.)

HabntoaeHue n obcyKaeHMe onbiToB

C ABUXKEHMEM Tena Npu yMeHbLIEHUN BAUAHUSA
OPYTUX Ten, NPensaTCTBYIOLWNX ABUMKEHMIO.
AHanus Tekcta lanmnea c onmcaHuem
MbIC/IEHHOIO 3KCNEPUMEHTa,
060CHOBbIBAIOLLLETO 3aKOH MHEPLUN;
BbIMOJIHEHWME 3a4aHNI MO TEKCTY (CMbiC/IOBOE
yTeHue).

Ob6cyKaeHMe BO3MOXKHOCTM BbINOAHEHUSA
3aKOHa MHEepPLMM B Pa3/INYHbIX CUCTEMAX
OTCYéTa.

HabnogeHue n obeyKaeHne mexaHMYecKnx
ABNEHWNI, NPOUCXOLALLMX B CUCTEME OTCYETA
«Tenexka» Nnpu eé paBHOMepHOM

N YCKOPEHHOM [ABUMKEHUU OTHOCUTENIbHO
KabuHeTa PU3nKMN.

[eicTBua c BEKTOpaMu CUA: BbINOIHEHUE
334aHWNI NO CNOXKEHWNIO N BbIYUTAHUIO
BEKTOPOB.
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HabntogeHune u/vnm nposeaeHne onbIToB,
OEMOHCTPUPYIOLLMX 3aBUCUMOCTb YCKOPEHMA
TeNa oT NPUIONKEHHOM K HEMY CUJIbl U MaCChl
Tena.

AHanus 1 obbsicHeHWe ABEHUN

C UCNo/ib30BaHMEM BTOPOro 3aKoHa HbloToHa.
PelweHwne 3a4a4 ¢ UCNOb30BaHWUEM BTOPOro
3aKOHa HblOTOHa M NpaBuaa CIOXKEHUA CUA.
OnpepgeneHne KECTKOCTU NPYKMHbI.

AHanus cMTyaumii, B KOTOpbIX HabtoaatoTcs
ynpyrue aedopmaymm, n nx o6bacHeHue

C Ucnoab3oBaHMEM 3aKoHa lNyKa.

PelweHwne 3a4a4 ¢ UICNOb30BAaHNMEM 3aKOHA
lyka.

NccnepoBaHue 3aBUCMMOCTU CU/bI TPEHNS
CKOJIbXKEHWA OT CU/Ibl HOPMANbHOTO AaBAEHMUA.
Ob6cykaeHne pe3ynbTaToOB UCCEA0BAHUA.
OnpegeneHne KoadPpULMeHTa TpeHUs
CKOJIbYKEHMUS.

N3mepeHune cunbl TpeHUA NoKos.PelleHne 3a4au ¢
ncnonb3oBaHMem GopmyJibl

ONR CUAbl TPEHUA CKObXKEHMUS.

AHanus ABUKEHMUA TeN TONbKO Nog, A4eNcTBUEM
CU/Ibl TAXKECTM — cBOHOAHOro NaaeHus.
Ob6bsACHEHME HE3ABUCMMOCTUN YCKOPEHUS
cBobogHOro NageHuns oT Macchbl Tena.

OugeHKa Be/IMUYUHbBI CU/bI TATOTEHMUS,
OEVNCTBYIOLLEN MeXKAY ABYMA TelaMu

(mna pasHbIx macc).

AHanus ABUKeHUA HebeCHbIX Ten
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1.3

3aKO0HBI
COXpaHEHUS

10

noz AeVicCTBUEM CU/bI TATOTEHUA

(c ucnonb3oBaHMeEM AOMNOSHUTENBHbBIX
MCTOUYHWUKOB UHpOPMaLMK).

PelweHure 3a4a4 C UCNONb30BAHMEM 3aKOHA
BCEMMPHOTO TATOTEHUA N GOPMY bl

AN pacyéTa CUNbI TAMKECTU.

AHann3 OpUrMHaAbHOIO TEKCTA,
OMMUCbLIBAIOLLLETO NPOSAB/IEHMA 3aKOHA
BCEMWPHOTO TATOTEHUA; BbINONHEHME 3a4aHUM
Mo TEKCTY (CMbIC/IOBOE UYTeHMe).

HabntoaeHue n obcyKaeHMe onbiToB

no U3MeHEeHMIo Beca Tesla NPu YCKOPEeHHOM
OBUXKEHUN.

AHanu3 ycnosuii BOSHUKHOBEHUS HEBECOMOCTHU
1 Neperpysku.

PeweHue 3aay Ha onpegenieHne Beca Tena

B Pa3/INYHbIX YCOBUAX. AHANIN3 CU, AEeNCTBYIOLWUX
Ha Teno,

nokoslLeecsa Ha onope.

OnpeaeneHue LEHTPa TAXKECTU Pa3/INYHbIX Te.

HabntogeHune 1 obeyKaeHne onbIToB,
OEMOHCTPUPYHIOLLMX Nepesady Mmnysbca

npv B3aMMOAENCTBUN Tes, 3aKOH COXpaHeHMs
MMMyNbca NP abCcoNOTHO YNPYrom u
Heynpyrom B3anMoaeincTeunm Ten.

AHaANM3 CUTyaLMIA B OKPYKaIOLLLEN KU3HK

C MCMONb30BaHMEM 3aKOHa COXPaHeHUs
MMMybCa.

PacnosHaBaHue ABNEHUNA PEAaKTUBHOTO
OBUXKEHNA B NPUPOAE U TEXHUKE.
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Hroro no paszneny

40

MpuMmeHeHWe 3aKoHa COXPaHEeHMA MMMY/bCa
ON1A pacyéTa pe3ynbTaToB B3aMMOLENCTBUA TEN
(Ha Nnpumepax Heynpyroro B3aMMoAencTBms,
yNpyroro LeHTpa bHOro B3aMmoaencTena AByx
OZIMHAKOBbIX Tes, OAHO U3 KOTOPbIX
HenoABUMKHO).

PelweHwne 3a4a4 ¢ UICNONb30BaHWEM 3aKOHA
COXpaHeHUs UMNybCa.

OnpegeneHne paboTbl CUAbI YIPYroCTU

npu NnogbEMe rpysa c UCMo/ib30BaHNEM
HEeNnoABWUKHOIO M MNOABUMKHOIO 6/10KOB.
N3mepeHne MoLLHOCTH.

N3mepeHne noTeHLMaNbHOW SHEePrUn yrnpyro
nepopmMmnpoBaHHON NPYXUHbI. M3mepeHue
KMHETUYECKOM SHeprumn Tena

no A/MHEe TOPMO3HOTO NyTH.
JKcnepuMeHTalbHOE CpaBHEHNE U3MEHEHUA
NoTeHUMaNbHON U KUHETUYECKOIM 3HEpruii Tena
NPV ABUXKEHMM NO HAKJIOHHOM NJIOCKOCTMU.
JKcnepuMeHTanbHasA NPOBEPKa 3aKOHa
COXpaHEHWNs MEXaHUYECKOM SHeprum

npu cBo60AHOM NageHUN.

MpYMmeHeHNe 3aKOHa COXPaHEeHMUA
MeXaHMYECKOWN IHEepPrum AN pacyérta
NoTeHLMaIbHOM U KUHETUYECKOM 3Heprnii Tena.
PelweHwne 3a4a4 ¢ UCNOb30BaHMEM 3aKOHA
COXpaHEHNs MeXaHNYECKOM sHeprum

Pasznen 2. Mexanuuyeckue K0J1e0aHUA M BOJHBI
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2.1

2.2

Mexannueckue
KOJIEOaHUA

Mexanuueckue
BOJIHBL. 3BYK

TAXKECTU M YyNPYrocTn 1 obHapyKeHne
nogo6HbIX KonebaHW B OKpyKatowem mupe.
AHanus KosiebaHU rpysa Ha HUTU U

Ha npy*kuHe. OnpeaeneHne 4acToTbl
Ko/siebaHM MaTeMaTUYECKOTO N NPYHKMUHHOIO
MaATHUKOB.

HabntopeHve n ob6bAcCHEeHMe ABNEHUA
pe3oHaHca.

NccnepoBaHWe 3aBUCMMOCTU Nepuosa
KonebaHWN NOABELIEHHOTO K HUTHU rpy3a

OT A/IMHbI HUTW. MpoBepKa HE3aBUCUMMOCTHM Neproaa
KonebaHun

rpysa, NoABeLIEeHHOrO K JIeHTe, OT MacCbl rpy3a.
HabnopeHue n obcy>KaeHWe onbIToB.,
AEMOHCTPUPYIOLLMX 3aBUCMMOCTb Nepuosa
KonebaHUM NPYKMHHOTO MASITHUKA OT Macchbl
rpy3a v }KECTKOCTU NPYKUHBI.

MpYMmeHeHWe MaTEMATUYECKOTO U NPYKUHHOTO
MaATHUKOB B KayecTBe moaenein AN onnucaHus
KonebaHWU B OKpYKatoLLEM MUpE.

PelweHue 3agay, CBA3aHHbIX C BblYUCNEHNEM
WU OLEHKOM YacToTbl (Neproaa) konebaHui
N3mepeHne ycKopeHus cBobogHoro nageHus

O6HapyKeHue 1 aHan3 BOHOBbIX ABNEHUM
B OKpY’Katolllem mupe.

HabntoaeHne pacnpocTpaHeHWs NPoa0/ibHbIX
M nonepeyHbIX BOIH (Ha moaenu) un
o6Hapy»KeHne aHa0rMYHbIX BUAOB BOJH

B Npupoje (3BYK, BONHbI Ha BOAeE).
BbluncneHne ANnHbI BO/IHbI U CKOPOCTU
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Uroro no pazneny 15
DNeKTpOMarHuTH
oe ToJje u
3.1 6
ANEKTPOMArHUTH
bI€ BOJTHBI

pacnpocTpaHeHnA 3BYKOBbIX BOJH.
JKcnepuMeHTanbHOe onpeaesieHne rpaHuL,
YacToTbl C/bIWMMbIX 3BYKOBbIX KOiebaHWIA.
HabntogeHne 3aBUCMMOCTU BbICOTbI 3BYKa

OT YacTOTbl (B TOM UMC/E, C UCMO/Ib30BAHNEM
MY3blKa/IbHbIX MUHCTPYMEHTOB).

HabntopeHve n ob6bAcCHEeHMe ABNEHUA
aKyCTUYECKOoro pe3oHaHca. AHaIn3 OPUTMHAIbHOTO
TeKcTa, NOCBAWEHHOro

MCMNONb30BaHUIO 3BYKa (MK yNbTPa3ByKa)

B TEXHUKE (3X0/10KaLMsA, YAbTPa3BYK

B MeAuuMHe 1 Ap.); BbINOJHEHWE 3a4aHNi

Mo TEKCTY (CMbICNOBOE YTeHME)

Pa3zgen 3. BHCKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

MocTpoeHune paccyaeHnin, 060CHOBbIBAIOLLNX
B3aMMOCBSA3b 3/IEKTPUYECKOTO U MarHUTHOro
nonen.

JKcneprMeHTaibHOe N3ydYeHne CBOMCTB
3N1EeKTPOMArHUTHbIX BOJIH (B TOM Yncne

C MomoLLbio MobunbHoro TenedoHa).

AHaNM3 PeHTreHOBCKUX CHUMKOB
YyenoBEeYECKOro opraHusma.

AHaNM3 TEKCTOB, OMUCHIBAIOLLUX NPOABAEHUA
3N1EeKTPOMarHUTHOrO U3NYYeHUs B NPUPOAE:
YUBble OpPraHM3Mbl, U3Ny4yeHUs HebecHbIX Ten
(cmbicnoBoe YTeHue).

PacnosHaBaHue 1 aHann3 PasanYHbIX
NPUMEHEHUI 3N1eKTPOMArHUTHbIX BOJH
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Hroro no pazgeny

4.1

3aKOHBI
pactpocTpaHeHus
cBeTa

B TEXHUKE.

M3yyeHne BOSIHOBbIX CBOMCTB CBETa.

PewweHue 3a4a4 ¢ MCNONb30BaHNEM HOPMYN
AN CKOPOCTU 3N1EKTPOMArHUTHbIX BOJTH, ANHbI
BOJ/IHbI M YaCTOTbI CBETa

Pa3gen 4. CBeToBbI€ IBJICHUSA

HabnogeHue onbITOB, AEMOHCTPUPYOLWMX
AB/IEHME NPAMOJIMHENHOIO PacnpoCTPaHeHMs
cBeTa (BO3HUKHOBEHUE TEHW U NONYTEHMN),

M UX MHTEePNPETaLMs C UCNOJIb30BaHNEM
MOHATMA CBETOBOIO /yya.

Ob6bsACHEHNE U MOAENNPOBAHNE COTHEYHOIO U
JIYHHOTO 3aTMEHUN.

UccnepnoBaHWe 3aBUCMMOCTU YI/1a OTPaXKeHMUs
CBETOBOrO /ly4ya OT yr/ia nageHus.

MN3yueHne cBONCTB M306pakeHMA B NJIOCKOM
3epKane.

HabnoaeHne n ob6bACHEHME ONbITOB

Mo NOJIY4EHUIO N306PAXKEHMIA B BOTHYTOM U
BbIMYK/JOM 3epKanax. HabnogeHue un
06bACHEHWE ONbITOB MO NPENOMJIEHMIO CBETA
Ha rpaHuLe PasnYHbIX cpes, B TOM yucne
OMbITOB C NOJIHbIM BHYTPEHHUM OTPAXKEHUEM.
NccnepoBaHue 3aBUCMMOCTU yrAa
npesomiaeHus oT yrna nageHus CBeToBoro ayya
Ha rpaHuLe «BO34YX—CTEK/IO».
PacnosHaBaHue ABNEHWNI OTParKeHUA n
npesioMNeHns cBeTa B NOBCEAHEBHOM KU3HW.

65

bubnnoreka
LHOK
https://m.edsoo.ru
[7t41a4a6



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

JInH3e 1
4.2 OIITHYECKIE
npuOOpHI

Paznoxxenue
4.3 0eJloro cBera B
CIIEKTP

Hroro no paszneny

Hcnyckanue u
5.1 MIOTJIOLEHUE
CBETa aTOMOM

AHann3 n 06bACHEHWE ABNEHUSA ONTUYECKOr0
MUparKa.

PelweHuWe 3a4a4 C UCNOb30BAHMEM 3aKOHOB
OTparkeHus U NPeNoMIeHUs cBeTa.

MonyyeHne n3o06parkeHni C NOMOLLbIO
cobupatoLlein n paccemBaloLLEN INHS.
OnpeaeneHne GOKYCHOIo PacCTOAHUSA U
ONTUYECKOM CUNbI COBMPAIOLLLEN NNUH3bI.
AHann3 yCTPOMCTBA U NPUHLMMA AENCTBUA
HEKOTOPbIX ONTUYECKUX NPUBOPOB:
¢doToannapaTa, MMKPOCKONa, Teneckona.
MN3yueHne moaenu rnasa Kak onTmyeckom
cucTembl. AHaNM3 sBneHnn 6an3opyKocTm
N 4aNbHO30PKOCTU, NPUHLMNG AeNCTBUA
OYKOB.

HabnogeHune pasnoskeHus benoro ceeta

B CMEKTp.

HabnoaeHue n ob6bACHEHME ONbITOB

no noay4yeHuo 6en10ro ceeTa NPu CAOKEHUN
CBEeTa pasHbIX LBETOB.

MposeaeHMe 1 06bACHEHWE OMbITOB

no BOCNPUATUIO LiBETa NpeaMeTOB Npu nx
HabnogeHUM Yepes LBeToBble pUAbTPbI
(uBeTHble ouKM).

Pasnena 5. KsanroBbie IBJICHUA

O6cyxaeHune uenun onbitoB Pesepdopaa
Mo Uccae0BaHNIO0 aTOMOB, BbIABUKEHUE
TMNOTe3 0 BO3MOXHbIX pe3y/bTaTax OMnbITOB

66

bubnuoreka
HOK
https://m.edsoo.ru
[7t41a4a6

bubnuoreka
[HOK
https://m.edsoo.ru
[7t41a4a6

bubaunoreka
LHOK
https://m.edso0.ru



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

5.2

5.3

Crtpoenue
aTOMHOTO si/Ipa

S nepubie
peakuuu

B 3aBUCMMOCTU OT npeanosaraemoro CtpoeHuAa

aTomoB, GOpMy/IMPOBaHUE BbIBOAOB

U3 pesyIbTaToB OMbITOB.

ObcykaeHMe NpPoTMBOPEUNIA NAaHETapPHOM
MOZE/IM aTOMa U OCHOBaHUI A1A rnnoTesbl
Bopa o cTauMoHapHbIX OpbUTax 3/1eKTPOHOB.
HabnogeHne cnaoWHbIX U IMHERYATbIX
CNEKTPOB U3/TYYEHMSA PA3INYHBIX BELLECTB.

O6bsACHEHME NNHENYATLIX CNMEeKTpPOoB U3NYyYEHNA.

Ob6cyKaeHMe BO3MOMXKHbIX TMMOTE3 0 MOAENAX
CTpOEHUA sapa.

OnpeaeneHune cocTaBa agep no 3ag4aHHbIM
MaCCOBbIM U 3apAA0BbIM YMCAAM U

Mo MOJIOXKEHUIO B Nepuoanyeckon cucteme
3/1eMEHTOB.

AHanu3 U3MeHeHUs cocTaBa A4pa u ero
NOIOKEHUA B NEPUOANYECKON CUCTEME

npu 0-pasnoaKTUBHOCTH.

NccnenoBaHWe TPEKOB A-4aCTUL, NO FOTOBbLIM
doTorpadpusam.

O6HapyKeHue N U3MepeHne paamaumoHHOro
¢$boHa ¢ nomoLblo A03UMETPa, OLEHKa ero
MHTEHCUBHOCTU.

AHann3 BUONOrMYECKUX UBMEHEHUN,
npoucxoadLLmMX Noa AeAcTBMEM
PaANOaKTUBHbIX U3TYYEHUN.

Ncnonb3oBaHMe paanoaKTUBHbIX U3NYyYEHUI
B MeauLMHe.

PelweHune 3a4a4 C UICNO/Ib30BAaHMEM 3aKOHOB
COXpPaHeHA MacCCoBbIX U 3apAA0BbIX YHNCEN
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Htoro no paznemny 17

6.1

IToBTOpEHUE U
00001eHune

coJiepKaHus 9
Kypca QpU3MKH 3a

7-9 xnacc

Ha onpeAeneHue pesynbTaToB AAePHbIX
peakumit; aHann3 BO3MOMXKHOCTU MK
HEBO3MOMHOCTU AAEPHOM peakLuuu.

OueHKa HEPIrnm CBA3N A4ep C UCNOJIb30OBAHNEM

dopmynbl IMHWTENHA.

Ob6cyaeHne nepcneKkTns UCNoab3oBaHUA
ynpaBAsemMoro TepmosepHoOro cuHTesa.
Ob6cyXaeHMe NPenmMyLLLECTB U SKONOTMYECKUX

npob6aem, cBA3aHHbIX C AAEPHOM SHEPTETUKOMN.

Paznen 6. [ToBTOpHUTEIbHO-0000 A0 IIMIT MOAYJIH

BbinosHeHMe y4ebHbIX 3a4aHWI, TpebytoLwmx
AEMOHCTPALMM KOMMNETEHTHOCTEN,
XapaKTepU3yHLLNX ECTECTBEHHOHAYYHYO
rPaMOTHOCTb:

— NPUMEHEHMA NONYYEHHbIX 3HAHWUM

ANA Hay4yHOro 06bACHeHUA pU3NYecKmx
ABJIEHUI B OKpYKaloLLel Npupose,

B NOBCELHEBHOM KXU3HW U BblABAEHUA
bM3nMYEeCKMX OCHOB pPAZA COBPEMEHHbIX
TEXHOJ/IOTUI;

— NPUMEHEHNA OCBOEHHbIX
3KCNEePUMEHTANIbHbIX YMEHUI

ANA nccnefoBaHUA GU3NYECKUX ABNEHWIA,
B TOM Yncie ANA NPOBEPKU rMnoTes

W BblABJEHMA 3aKOHOMEPHOCTEN.
PelweHne pacyéTHbIX 3aa4, B TOM Yncie

npeanonaratowmx NcnosibsosaHme ¢M3M‘-IECKVIX

MO,EI,GI'IEVI M OCHOBaHHbIX Ha cogepXaHun
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Pa3/NIMYHbIX Pa3LeNoB Kypca GUIMNKMN.
BblnosiHEeHME M 3aWWMTa FPYNNOBbLIX AU
UHANBUAYANbHbIX MPOEKTOB, CBA3AHHbIX
C copeprkaHnem Kypca GU3nKM

Htoro mo pazneny 9

OBIIEE

KOJIMYECTBO

YACOB I10 102 3 2
I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Tema ypoka

du3uka — Hayka 0 IPUPOJIE.
SBnenus npupobl
Du3nvecKue sIBICHUA

duznyeckue BEJINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIIH
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmneparypbl"”

MeTobl Hay4yHOT'O TIO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
[IOMOILIBIO MOJEIIEN
Ypok-uccnenosanue "IIpoepka
TUIIOTE3bI: AaJbHOCTD MOJETA MIApHKa,
MYIEHHOTO0 TOPU30HTAJIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
JOKa3bIBaIOIINE JUCKPETHOE
CTPOEHHE BEILLIECTBA

JIBr>kxeHue 4acTHIl BEISCTBA

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

70

IIpakTH4eckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubanoreka LIOK
https://m.edsoo.ru/ff09f72a

but6mmorekxa [IOK
https://m.edsoo.ru/ff09fe0a

bubanoreka LJOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

12

13

14

15

16

17

18

19

20

VYpok-uccnenoanue «OnbITHI 11O
HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHHSI BELLIECTBA
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 110 pa3eTy

«HepBOHaLIaJ'IBHBIC CBCICHHA O
CTPOCHUHU BCHICCTBA»

MexaHuueckoe TBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

Ckopoctb. Enunuiiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHU

Nuepuusa. Macca — Mepa
WHEPTHOCTH Tl

[TnotHOCTH BemecTBa. Pacuer Macchl
1 00beMa TeJa Mo ero MIOTHOCTH
JlaboparopHas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TENA»
Pemenue 3anau no teme "I1noTHOCTH
BelecTna"

Cuita kak XapakTepHUCTHKa
B3auMoeicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
3aBUCUMOCTH PACTSKCHHUS

71

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bubnunoreka LIOK
https://m.edsoo.ru/ff0a05c6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a079c

bubnuoreka [{OK
https://m.edsoo.ru/ff0a0ae4

bubanoreka LIOK
https://m.edsoo.ru/ff0a0c10

bubanoreka LIOK
https://m.edsoo.ru/ff0a0fee

but6mmorexa [IOK
https://m.edsoo.ru/ff0al23c



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
https://m.edsoo.ru/ff0a123c

21

22

23

24

25

26

27

28

29

30

31

(nedopmanun) NpyKHUHBI OT
HPUIOKESHHOM CHIIBI»

SIBnenue Tarorenns. Cuiia TSKECTH

CBs3b MEXKY CUJION TSKECTH U
Mmaccol Tena. Bec tena. Pemenue
3azad4 o reme "Cuna tsoxkect"”

Cuna TsKecTH Ha IpYruX IUIaHEeTax.

dusznueckue XapaKTCPHUCTUKHU ITIIAHCT

N3mepenue cuit. JlunamomeTp

Bec Tena. HeBecoMmocTh

CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
10 OJTHOM IPSIMOM.
PaBHOzelcTBYyIOIIAs CHUIT

Pewmrenne 3amau o reme
"PaBHonelicTByroMmIast cr"

Cuna tpenus u e€ Buasl. Tpenue B
MIPUPOJIE U TEXHUKE

JlabopaTtopHas pabota «3yyeHue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COIPUKaCarOIINXCs
IIOBEPXHOCTEW

Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI
Pemenne 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0paxeHne

72

bubnunoreka LIOK
https://m.edsoo.ru/ff0al778

bubnunoreka LIOK
https://m.edsoo.ru/ff0a1502

bubnunoreka LIOK
https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK
https://m.edsoo.ru/ff0al778

bubnunoreka LIOK
https://m.edsoo.ru/ff0ala70

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alb9c

bubanoreka LIOK
https://m.edsoo.ru/ff0alcc8

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

32

33

34

35

36

37

38

39

40

41

42

cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas pabora no remam:
«MexaHuueckoe JBIKeHUe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['padpuueckoe n3odpakeHUE CUID»,
«Cuib»

Hasnenne. CriocoObl yMEHBIICHUS U
YBCIIMYCHUA JaBJICHUS

JlaBiieHue ra3a. 3aBUCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPaTypPhl

Ilepenaua naBneHust TBEPALIMU
TeJaMU, JKUIKOCTSIMHU U Ta3aMH.
3akon [Tackans

JlaBieHue B )KMJAKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHITBI TSKECTH

Pemenune 3anau no reme «JlaBineHue B
XKHUAKOCTHU U raze. 3akoH [lackamns»

Coobmarommuecs: cocyisl

I'mppasnnueckwmii npece

Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HACOC

ATmochepa 3eMiIM U IPUYKHBL €
CYLIECTBOBaHMS

Bec Bo3ayxa. ATmocdepHoe

73

bubmuoreka [{OK
https://m.edsoo.ru/ff0a20a6

bubnuoreka [{OK
https://m.edsoo.ru/ff0a2376

bubnunoreka LIOK
https://m.edsoo.ru/ff0a25b0

bubanoreka LIOK
https://m.edsoo.ru/ff0a2718

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2826

bubnmorexa LIOK
https://m.edsoo.ru/ff0a2970

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3136

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2b5a

bubanoreka LJOK



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
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

43

44

45

46

47

48

49

50

51

52

JaBJICHHUC

N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuennu

3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mopst

Bapomerp-anepoua. AtmocdepHoe
JaBJICHHUE HA Pa3JIMYHbIX BBICOTAX

Pemenue 3anau mo teme "
ATtmocdepHoe naBieHue"”

HeﬁCTBHe KHUIAKOCTH M ra3a Ha
MOrpy>KECHHOC B HUX TECJIO.
ApXI/IMe,Z[OBa CHJIa

JlaboparopHas pabota «OnpeneneHue
BBITAJIKUBAIOIICH CHUITHI,
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE
B KHUJIKOCTb)»

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTb YacTH TEJIa)»

IInaBanue Temn

JlabopaTopHas pabota
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOAKH U
onpeJereHue e€ rpy30no bEMHOCTH"

Pemenne 3amau mo temaM: «IInaBanme

74

https://m.edsoo.ru/ff0a2b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2fc4

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6anoreka LIOK
https://m.edsoo.ru/ff0a33fc

bubanoreka LIOK
https://m.edsoo.ru/ff0a3514

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3a96

bubanoreka LJOK


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
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

53

54

55

56

57

58

59

60

61

62

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPAbIX TEN, )KUAKOCTEH
H Ta30B»

Konrponsnas padora no reme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

Mexannueckasi pabora

MorHocTs. EquHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o jectHuue"

IIpocteie MexaHu3msl. Peryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TeXHHKE, OBITY U IPUPOJIE.
JIaGoparopHas paboTa
«MccrnenoBanue ycloBHil paBHOBECHS
pBIryaray

Pemenue 3amay mo TemMe «Y CIOBUSA
paBHOBECHSI pblUara

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknonHOM
MJIOCKOCTH

Pemenue 3agau mo Teme "Padora,
MomHocTh, KIT/"

Mexann4geckas SHEpPTIUs.

0.5

0.5

75

https://m.edsoo.ru/ff0a3654

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3f82

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

bubanoreka LIOK
https://m.edsoo.ru/ff0a48a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

bubnunorexa LIOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

64

65

66

67

68

Kunernueckast u noTeHIaibHas
SHEprus

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
M3MEHEHUS KUHETUYEeCKON 1
MOTEHIIMATIBLHON SHEPTUU TPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHON
TJIOCKOCTH"

KoHntposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHblit ypok. Pabora ¢ Tekctamu
0o TeMe "MexaHnuyeckoe IBuKeHue"

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
XKHUAKOCTE! U razoB"”

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o teMe "PadoTta. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 3 12

76

https://m.edsoo.ru/ff0a4252

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4ee6

bu6nuorexa [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

10

Tema ypoka

OcHOBHbIE MOJIOKEHUSI MOJIEKYJIIPHO-
KHMHETUYECKOW TEOPUHU U UX OIBITHBIE
MTOATBEPKICHHUS.

Macca u pazmep aTOMOB U MOJIEKYIT
Mopaenu TBEpIOTO, )KUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH

Kpucrannuueckue u amopdHble TeIa

CMauuBaHue 1 KanmnJUIIPHOCTD.
HOBCpXHOCTHOC HaTsXKCHUC

TenmoBoe pacinpeHUuC U CiKaTuc

Temmnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TETIJIOBOTO JIBUKEHUS
YaCTHI]

Buytpennss sneprusi. Crioco6st

W3MEHEHUS BHYTPEHHEN SHEPruu

Bunael Terionepenaun

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

77

IpakTuyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bubmuorexa [JOK
https://m.edsoo.ru/ff0a540e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a5800

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a5530

bubanoreka LIOK
https://m.edsoo.ru/ff0a5a26

but6mmorexa [IOK
https://m.edsoo.ru/ff0a5c60

bubanoreka [JOK



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

11

12

13

14

15

16

17

18

19

20

21

VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BaHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTepUaAJIOB B LIEJSX
sHeprocoepekeHus "

KonngecTBo TemaoThl. Y aenbHas
TCIIIIOCMKOCTD

VYpaBHEHHE TEIIOBOrO OanaHca.
TerooOMeH 1 TEIIOBOE paBHOBECHE

JlaGopaTopHas pabota
"UccneqoBanue ABJICHUS
TEII000MEHa MPU CMENTUBAHUN
XOJIOAHOW U Topsiueit BoabI"

Pacuer xonuuecTBa TCIIIIOTHI,
HCO6XOI[I/IMOFO AJI1 Harp€BaHUs TEJjia
H BBIACTIAEMOTO UM ITPH OXJIAKACHUN

JlabopaTtopHas pabota "OnpeneneHue
YACIBHOU TEIJIOEMKOCTH BerecTBa"
DHeprus TOmIuBa. Y eJbHas TeraoTa
CTOpaHHUS

[1naBneHue u oTBEpACBaHHE
KPUCTAITMYECKHX Tell. Y IeJbHas
TEeIJIOTa TUTaBIICHUS

JlabopaTtopHas pabota "OnpeneneHue
yIIeIbHOU TETUIOTHI TIaBlIeHuUs Jibaa"
[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue

Kunenne. VY aenpHas TemioTa

78

https://m.edsoo.ru/ff0a6412

bubnunoreka LIOK
https://m.edsoo.ru/ff0a65c0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6976

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7088

bubnuoreka [{OK
https://m.edsoo.ru/ff0a6a98

bubanoreka LIOK
https://m.edsoo.ru/ff0a6bb0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7b5a

bubanoreka LIOK
https://m.edsoo.ru/ff0a71d2

but6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

bubnunorexa LIOK



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

22

23

24

25

26

27

28

29

30

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

KII/ TermmoBoro nBurarens.
TemnnoBble ABUraTeNN U 3aLUTA
OKpy>KatoIel cpeibl

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
SHEPrUM B TEIJIOBBIX MpoLIEccax

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIcHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B
VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"

79

https://m.edsoo.ru/ff0a786¢

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a86ae



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

31

32

33

34

35

36

37

38

39

40

41

B3aumMozeicTBue 3apsyKEHHBIX TEll.
3akon Kynona

DNeKTprUYECcKoe MoJie.
HarnpsikeHHOCTB AJIEKTPUUECKOTOo
nosst. [IpuHnmn cynepnosuuuu
3JIEKTPUYECKUX IMOJIEN

Hocurenu snexTpuueckux 3apsiioB.
OnemeHTapHbli 3apsa. CTpoeHue
aToMa

[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH
COXPAaHEHUS NEKTPUUYECKOTO 3apsaa
Pemenue 3agau Ha npuMeHeHUE
CBOMCTB 2JIEKTPUUECKUX 3aPsII0B
DNEeKTPUYECKUH TOK, YCIIOBHSI €r0
cyuiectBoBaHus. ICTOUHNKH
AIIEKTPHYECKOTO TOKA

JIeNCTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOIO I10JIA Ha ITPOBOJHUKHA

U AUDIEKTPUKHT"

DNEeKTpUUECKUH TOK B METAJUIAX,
KHUAKOCTAX U razax

OneKkTpuyecKas Lenb U €€ COCTABHbIE

qacTHu

Cuna Toxka. JlaboparopHas pabota
"N3mepeHue U peryiupoBaHuie CUIIbI
TOKa"

80

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8ef6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a90cc

bubnuoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a96b2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9838

bubnunorexa LIOK
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
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DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota
"M3mepenue u peryanpoBaHue
HanpspKeHus"

ConpoTHuBieHNE IPOBOAHUKA.
VY espHOE CONPOTHUBIICHUE BELIECTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUECKOTO COTTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIA T
MIONEPEYHOr0 CEUeHusl U Marepuana”

3aBHCHUMOCTH CHJIBI TOKA OT
HaIIPsAXKCHHA. 3akon Oma AJI ydacCTKa
eI

JlaGopaTopHas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI
TOKa, UAYILEro 4Yepe3 pe3nucTop, OT
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

IlocnenoBaTrenbHOE U napajijieJIbHOC
COCAUHCHUS ITPOBOAHUKOB

JlabopaTtopHas pabota "I[IpoBepka
MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU
MOCIIEI0BATEIHHOM COCTUHEHUH JIBYX
pe3uctopos”

JlabopaTtopHas pabora "IIpoBepka
ImpaBuJjia JJIs1 CUJIbI TOKA MpU
napajuieIbHOM COSTMHEHUN
pe3uctopos”
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bubnunoreka LIOK
https://m.edsoo.ru/ff0a9e14

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [{OK
https://m.edsoo.ru/ff0aa738

bubnuoreka [{OK
https://m.edsoo.ru/ff0aa44a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0aa04e

bubanoreka LIOK
https://m.edsoo.ru/ff0aaa58

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle
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Pemenue 3a1a4 Ha npuMEHEHUE
3akoHa OMa JJ1s1 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

PaboTa 1 MOUTHOCTB JIEKTPHUECKOTO
Toka. 3akoH J[xoyns-Jlenna

JlabGopaTopHas pabora "OnpeneneHue
paboThI U MOLTHOCTH AJIEKTPHUECKOTO
ToKa"

DneKTpuuecKre enu U MOTpeOUTenn
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanmne

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "DIIEKTPUUECKHUE 3apsbl.
3apsKEeHHbIE TeNa U UX
B3aumMoeuncTBus. IlocTosTHHBIN
ANEKTPUYECKUNA TOK"

KonTponbnas pabora no teme
"DnekTpudecKue 3apsbl.
3apsKeHHbIE Tela U UX
B3auMoaercTBHA. [1oCcTOSHHBIHN
ANEKTPUYECKUH TOK"

IlocTostHHEIC MAaTHUTEI, UX
B3aMMO/ICHCTBHUE
VYpoxk-uccienoanue "M3yuenne
MOJIeH MMOCTOSTHHBIX MarHuTOB"
MaruauTtHoe noje. MarauTHoe 1moJjie
3eMIIi ¥ ero 3HaYCHHE JJIs KM3HU Ha
3emite

82

bubnunorexa LIOK
https://m.edsoo.ru/ff0aaf8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab660

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

bu6anoreka LIOK
https://m.edsoo.ru/ff0abea8

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac3d0

bubnunorexa LIOK
https://m.edsoo.ru/ff0acOba
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OmnsIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro Toka MarHurHoe
10JI€ KaTyIIKU C TOKOM

[IpuMeHeHue >eKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"N3y4yeHue neicTBUS MarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHncTpynpoBaHue u usyueHue
paboTHI AJIEKTpOoABUTATENS "

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

Onektporereparop. CrocoOs

MTOJTYYEHUS AIEKTPUIECKON SHEPTUU.

DNEeKTPOCTaHIIMHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUECKUE U
MarHvuTHBIC SBICHUS"

KonTponpHas pabora mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
SIBIICHUS"

83

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0acld2

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14
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PesepBHeIit ypok. Pabora ¢ TekcTamu

66 n n
1o Teme "TernoBele SBICHUS
PesepBHeIit ypok. Pabora ¢ TekcTramu

67 o Teme "[locTostHHBII
ANEKTpUYECKUI TOK"

68 PesepBHbIii ypok. Pabora ¢ Tekctamu

0o teme "Margutaele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

84

145

bubnunoreka LIOK
https://m.edsoo.ru/ff0accbe

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuuecku
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI e padoThl
pecypcsbl
MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIOKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOIHHEIHOE
nBuxkenue. CpefHsisi © MTHOBEHHAS 1
CKOPOCTb
[IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4

CkopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctu

JIaGopartopHas pabota "Onpeznenenue

YCKOpPEHUS TeNa MpH 1 1 bubmuorexa [IOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

CBobonnoe nagenue tei. OnbITh 1

lanunes

PaBHOMEpHOE ABUKEHUE 110 1 bubnnorexka [JOK
OKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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11

12

13

14

15

16

17

18

19

20

21

22

oOpanienus. JIuneiinas u yriosas
CKOPOCTH

LleHTpOCTPEMUTENLHOE YCKOPEHUE

[Tepsriit 3akoH HetoToHa. Bektop
CHJIBI

Bropoii 3akoH HeroToHa.
PaBHoOpelicTByrOIIAs crita

Tpetuii 3akon HprotoHa.
Cyneprnio3unus cui

Pemenue 3amay Ha IIPUMCHCHUC
3akoHOB HproToHA

Cuna ynpyroctu. 3akoH ['yka

Pemrenne 3amgaud o reme «Cuita

YIIPYTOCTHY
JlabopaTtopHas pabora «OnpeneneHue
YKECTKOCTH NPYKUHBI»

Cuna tpenus

Pemenue 3ampau no reme «Cuia
TPEHUS

JlabopaTtopHas pabota "OnpeneneHue
Kod(duUlleHTa TPEHUS CKOIBKEHUS "
Pemrenue 3agad mo teMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuna
TpeHus"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

86

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae612

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ace28

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0af044
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TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

najIeHust

VYpoxk-konpepenuus "JIBrxeHue et

BOKPYT I'PaBUTALlMOHHOTO LIEHTPA 1 1
(Conneunas cucrema). 'anmaktuxu"

Pemrenue 3agad mo teme "Cuia

TSDKECTH Y 3aKOH BCEMUPHOIO 1 bubmmorexa [TOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocMuyeckas CKOpOCTb. 1 bubnuorexa [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. 1 bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAILICHUS
MowmenT cuisl. LenTp TspKecTH 1
Pemenue 3amau mo reme "MomeHT bubmorexa [JOK
| 1 https://m.edsoo.ru/ff0b02b
cwisl. LleHTp TsKECTH 4
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO bubnmnoreka [JOK
Teme "MexaHn4ecKoe IBH)KEHHE. 1 https://m.edsoo.ru/ff0b040
B3aumopeiictBue Ten" 8
Kontponbnas pabota mo teme
"MexaHn4ecKoe IBUKEHUE 1 1 bubmorexa HOK
N g \ ' https://m.edsoo.ru/ffObO6ec

BzaumopeiicTBue Ten
Nmnynsc Tena. UMimynse cuiibl. 3aK0H
COXpAaHEHUS UMITyJIbca. YIPYroe u 1 bubmmorexa LIOK

P y L Pyt https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3aga4d nmo reme "3akoH 1 bubmuorexa [JOK

87


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

33

34

35

36

37
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40

41

42

43

44

COXpPaHEHHUs uMIysbca"

Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"

Mexanndeckast pa60Ta 1 MOIIHOCTb

Pabota CHIIBI TSIKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

JlaboparopHas pabota «Onpenenenue
paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH

CBs13b 2HEPrUM U PAOOTHI.
[TorennuanpHas SHEprus

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHr

3akoH COXPAHCHUA DHCPIUU B
MCXAaHHUKEC

JlabopaTtopHas paborta «3yuenue
3aKOHA COXPAHEHUS SHEPTHI»

KonebarensHoe JABHKCHHEC U €TI0
XapPaKTCPUCTHUKHU

3aryxatomue KonebaHusl.
Brinyxaennsle konebanus. Pezonanc

MareMaTryeckuil ¥ py>KUHHBIA
MasiTHUKH

Ypok-uccnenoBanue «3aBUCUMOCTh

88

https://m.edsoo.ru/ffOb096c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db
8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb0c32

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b185
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bu6mmorexa [IOK
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51

52

53

54

nepuo/ia KojaebaHui 0T KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

IIpeBpaiienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIEpUOJIa KOJIeOaHMi
MPY>KUHHOTO MasiTHUKA)

JlaGopaTopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIeOaHMIt
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexannueckue BosiHbl. CBOWCTBa
MeXaHU4YEeCKUX BOJH. [IpononbHble U
IIOTIEPEYHbIE BOJIHBI
VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
CelicMuueckue BOJHBI"

3Byk. PacnipocTpanenue u oTpaxeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTBI 3BYyKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koubepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
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bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0
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60

61

62

63

64

MexaHuudeckue KojieOanusi U BOJIHbI"

KonrtponbHas pabora o reme
"3akoHbI coxpaHeHusl. MexaHuueckue
KoJieOaHusl U BOJIHBI"

DNEeKTPOMarHuTHOE MoJe.
DNEeKTPOMarHUTHHIE BOJIHBI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 37eKTPOMarHUTHBIX
BOJIH /111 COTOBOM CBsI3H"

VYpok-uccnenosanue "M3zyyenue
CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa"

Pemenue 3aga4d Ha OIIPCACIICHUC
YaCTOThbI U IJIMHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

DneKTpOMarHuTHas Npupo/ia CBeTa.
Ckopoctb cBeTa. BonHOBBIE cBOIiCTBa
cBeTa

Hcrounuku ceera. [IpsmonuneitHoe
pacrnpoCTpaHEeHHUE CBETA. 3aTMEHUS
ComHua u JIyHsl

3aKoH OTpa)k€HUs CBETa. 3epKaia.
Pemenue 3aga4 Ha npuMEHEeHNE
3aKOHA OTPAKEHUS CBETa

HpeHOMHCHI/IC cBeTa. 3aKOH
MpEIOMJICHUS CBCTA
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bubmuorexa [JOK
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bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb31d
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b365
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3aea
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[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPEHHETO
OTpaKEHUsI B ONITHYECKUX CBETOBOJAX

JlaboparopHas padota "HccrnenoBanne
3aBUCHMOCTH YTJIa MPEIOMIICHUSI
CBETOBOTO JIy4a OT yIJjla MaJcHus Ha

nn

rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepernus "Micnons3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

JIuna3pl. OnTHYecKas CHJIa JIMH3BI

[TocTpoeHnue n3o0paxeHuit B TMH3aX

JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM
CHUJIBI COOMpArOIIe JTNH3HI"

VYpoxk-koHpepenuus "OnTuueckue
JIMH30BBIE TPUOOPHI"

I'na3 kak ontuyeckas cucreMa. 3peHue

VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penune”
Paznoxenue 6e10ro cBeTa B CIEKTP.
Omnertel HetoToHa. Crioxxenune
CTIEKTPAJIbHBIX IBETOB. Jlucriepcus
cBeTa

91

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3c5c

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3f2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b420
6

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcOa7e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b468
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOf4c
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JlaboparopHas pabota "OnbITHI 11O
pas3IoKEeHUI0 0eJI0ro CBeTa B CIIEKTP U
BOCIIPHUSATHIO [[BETA MIPEIMETOB TIPU MX
HaOJIIOICHNY Yepe3 [BETOBhIC
¢bunbTph"

VYpok-nipaktukym "BonHoBbie
CBOICTBa cBeTa: AUCIIEPCHS,
uHTephepeHus u qudpaxuus’"
Omnsitel Pe3epdopaa u rutanerapHast
MOJIENb aToMa

[Tocrynater bopa. Monens atroma bopa
Hcnyckanue 1 MOrIoneHue cBera
atomoM. KBauThbl. JInneluaTeie
CHEKTPBI

VYpok-nipaktukym "Habmtoenue
CIEKTPOB UCITyCKaHUs"

PanmoakTnBHOCTE U €€ BUJIBI

CrpoeHne aToMHOTrO0 sinpa. HyknonHas
MOJIETh

PannoaxkTuBHBIE IPEBpAILICHHUS.
N3otormsr

Pemrenue 3agad mo treMe:
"PannoakTuBHBIE peBpameHus”
Ilepuon monypacnana
VYpok-koHpepenuus "PaguoakTuBHbIE
U3JIy4EeHUs B IPUPOJIE, MEIULIMHE,
TEeXHHUKE"
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bubmuorexa [JOK
https://m.edsoo.ru/ffOcOe2a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl144c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c18ac

bu6mmorexa [IOK
https://m.edsoo.ru/ff0clal4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOclb4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Uctounuku sHepruu ColiHIIa U 3BE3]T
VYpoxk-koHpepenuus "AnepHas
JHepreTuka. Jlencreus
PaINOAKTUBHBIX M3Ty4YEHUN HA KUBBIC
OpraHu3mbl"

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBbie sBaeHus"

KontponsHas paboTa o reme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHuTHBIC BOJIHBI.
KBanToBsie siBineHus"

IToBTOpenue, o6o0IIEHNE.
JIaGopatopHble pabOThI IO KypCcy
"B3anmonenicteue ten"

IToBTropenue, o6o0menue. Perenue
pacyeTHHIX ¥ Ka4YECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

[ToBTOpenue, o6o61eHue. Pemenue
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bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [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
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pacyeTHBIX U KaYeCTBEHHBIX 3aa4 10
teme "KIIJ] TennoBeIX apurareneit'”

[ToBTropenue, o6o0menue. Penenue
PACUYCTHBIX U KaYCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTaHOBOK"

[ToBTOpEeHME, 0000IIECHNE.
JlaGopaTopHbIie pabOThI IO KypCy
"CseToBbI€ sBJICHUS"

[ToBTOpenue, o600meHne. Pabora ¢
TEKCTaMU I10 TeME "3aKOHBI
COXpaHEHUs B MeXaHUKe"

[ToBTrOopenue, o6o0menue. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHEI"

[ToBTOpenue, 06o6menue. Padora ¢
TekcTamu 110 Teme "CBeTOBEIE
saBJIeHUS"

IToBTropenue, o6o0mmenue. Pabora ¢
TekctaMu 1o Teme "KBaHToBas u
snepHast gpusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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27

https://m.edsoo.ru/ff0c2a22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3044



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
YMK ®uzuka 7 — 9 kiaacc llepplukun

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/

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

JUCT ®PUKCUPOBAHUS N3MEHEHWH U TONTOJTHEHUI

B PABOUYENM TIPOI'PAMME.

/o

Jara
MEePEHECEHHOTO

ypoKa.

Tema ypoxa.

dopma
KOPPEKLIUHU.

[Ipuuuna
KOPPEKIIHUH.




