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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIOKEHHA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KoHnuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3aLMI0 U3YUYCHHS
bu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4EOHBIX IMPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBaET paclpeieiieHue yueOHOro MaTepurana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAEPKAHMS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00YyJIarOITXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEkKAT B OCHOBE IPOLIECCOB
W SIBJICHUM, H3y4aeMbIX XUMHUEH, OuoJoruen, acTpoHOMHEH U (PU3HUUYECKOU
reorpadgueii, BHOCUT BKJIAJ] B €CTECTBEHHO-HAyYHYI0 KapTHHY MU,
MpPEeNOoCTaBsieT HamOoJiee SICHble O00pa3lbl MPUMEHEHHUsS HAyYHOTO METOoja
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 337a4 (pU3nUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yyenue Qusukun Ha 0a30BOM ypOBHE MPEIOJaraeT OBJIAJCHHUE
CIEIYIOIMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPOPETUPOBATH  JIAHHBIE U HUCIOJL30BaTh  HAay4yHbIC
JI0Ka3aTesIbCTBA JIJISl IOJIy4E€HUS BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUA
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa30BaTENbHbBIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).
ey uzyyenuss pusuMKu:

npuoOpeTeHne HMHTEpeca M CTPEeMJICHHsS] OO0y4Jalouuxcs K HaydYHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUH O HAYIHOM METOJIe TIO3HAHUA U (popMHpOBaHUE
HCCIIEIOBATENFCKOTO OTHOIIIEHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4YeHUS
OCHOB CTPOCHHS MaTepuu 1 (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dbopmupoBaHUE TPEACTABICHUN O poiiu (DU3UKU [JISl Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUWH O  BO3MOXKHBIX  chepax  Oymyuiei
npo¢eCCUOHANIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHEeeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

I[OCTI/I}KGHHG OTHUX ].ICJ'IGfI IMporpaMmsnl 110 (1)I/ISHK€ Ha YPOBHC OCHOBHOI'O
06HICFO O6paBOBaHI/IH oOecrneunBaeTcs pCIICHUEM CIICAYIOIHUX 3a1a4.

npuOOpEeTeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN OMUCHIBATh U OOBSCHATH (PU3UYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHWs TMPOCTEHINNX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  paboOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TTPUOOPOB;

ocBOeHHE MPUEMOB PaboThl ¢ MH(DOpMaluen (HU3NIECKOro COJEp KaHMs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCcCUOHATIbHON IeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 gacoB (2 vaca B Henento), B 9 knacce — 102 yaca (3 gaca B HeZel0).

[Ipennaraemspiii B mporpaMme mo ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATCIIBHBIN XapakTep, yUUTEIb JeacT BEIOOP MPOBEICHUS



7a0b0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTATIBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'O FOCYJIapCTBEHHOTO 3K3aMeHa 1o (hU3MuKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KA0ILEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune Qu3nmdeckux BenuuyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH H3Yy4yaloT MPUPOY.
EcTecTBEeHHO-HAYYHBIM METOJl MO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHUM C MOMOIIBbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUS.
2. ®Duznueckue npubOOPsl U MPOLEAYpPa NPSIMBIX U3MEPEHUN AHAIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEIBHOTO TpUbdopa.
2. H3mepenue pacCTOsTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3Mepenue Ttemriieparypbl IIpM MOMOIIU KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH IMOJIETA
nIapuKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OoJibllle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEJ€HUS 0 CTPOEHUN BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumonelicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH U TBEPIBIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OneHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BaHUEM

dbotorpaduii).
2. OmnbIThI 10 HAOJIOCHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITh 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Pa3nea 3. /IBuskeHHe U B3aUMOJAECTBHE TeJl.
Mexannueckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh NPH HEPABHOMEPHOM IBWKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKEHHUS.
SlBnenve wHepruu. 3aKOH HWHEpUHUH. B3auMonencTBHe Ten Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BelecTBa.
Cuila Kak XapakTepucThka B3auMmozaeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CUIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. Cuila TsKeCTH Ha Jpyrux mianerax. Bec rena. HeBecomocts. Croxenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabmroneHue MexaHU4YeCKOTo ABMKEHHUS Tela.
2. M3MepeHune CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmionenue siBneHus MHEPIUU.
4. HaOmronenue n3MeHEeHHUs! CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue CuJjl, HaPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO JBUKEHHUA (IIApUKA B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeHE CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOU TTOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPHUPYIOIIHME 3aBUCUMOCTh pacTsbKeHus (nedopmarun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECA TEJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKMAKOCTEN M ra30B.



Jasnenue. CriocoObl yMEHBIIIEHUS! M YBEIUYCHUs JlaBiieHus. J(aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TIiyOuHbl. ['mapocratudeckuit
napanokc. Coolbmaromuecs: cocyibl. [ napaBinueckue MEXaHU3MBbl.

AtMocdhepa 3emnn u atmocdepHoe naBiaeHue. [IpuyuHBI CyliecTBOBaHUSA
BO3NyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMocdhepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTro JAaBIECHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHS.

JlelicTBue XKUIAKOCTH U ra3a Ha IOTPYKEHHOE B HUX TEJIO. BeITaKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

CooOmarotuecs CoCy/bl.

['mapaBauyueckunt mpecc.

[IposiBnenue necTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHOW YaCTU
TeJa U IIIOTHOCTH XKUIKOCTH.

PaBeHCTBO BhITANKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOILEHUS MJIOTHOCTEHN TeNa U KUIKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAKOUIEH  CHJIBI, JEHCTBYIOLIEH Ha  TEJo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MACChI T€JIa.

4. OnpITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHUJIBI,
JIEHUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUIKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKH H
OIIpEAEIICHUE €€ IPY30MOABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas osHeprus. KuHernueckas W TNOTEHLMANbHAs SHEPIUS.
[IpeBpaliieHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hamepenue KIIJI HaK1OHHOM MIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.
8 KVIACC

Pasnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOCHHUS
BelecTsa. Macca M pasmepbl aTOMOB M MoJIeKYyJd. ONBITBI, NOATBEPKIAAIOLINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mopnenn TBEPAOro, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopusie Tena. OObCHEHUE CBOMCTB Ia30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CMmauuBaHKE U KallWJUISIPHBIE SIBJICHUA. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypsl €O CKOPOCTBIO TEIJIOBOIO JIBHIKECHHUSI
yactull. BHyTpenHsisi sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TeIuIonepeaaya " COBEPILICHUE paboTHI. Buibt TEIJIONEePEIAuH:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TTyUEHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHME TeIuioBoro Oananca. [lnaBinenue u
OTBEPJICBAHNE KPUCTAUIMYECKUX BEUIECTB. YJelbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxnocTh BO3aYyXA.

OHEprus TOIUIMBA. Y IeJIbHAsS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix asurareneil KIIJ temmoBoro nBurarens.
TenyoBble ABUTATENN U 3aIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.
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HabGmonenne nuddysuu.

HabmoieHue siBlieHU CMaYMBaHUSI U KalWJUIAPHBIX SBJICHUIA.
Habmro1eHue TermaoBoro pacmpeHust Te.

V3meHenne naBieHHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBaHWH WIIN
OXJIKICHUH.

[TpaBuiia u3MepeHHs TEMITEPaTypHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHHH padOTHl BHENTHUMHU CHUIIAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmronenue kuneHus.

. HabmroieHue nocTosiHCTBa TeMIEpaTyphl PH TJIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIA UJIM caxapa.
OneIThl MO0 HAOMIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH [aBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TEIIoNnepeayr U padoThl BHEITHUX CUJI.

HccnenoBanue sBI€HHUS TEIJIOOOMEHAa TPH CMEIIMBAHUM XOJIOAHOW U
ropsiuer BOJIBL.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOM  IIpHU
TEIMJI000MEHE C HATPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelbHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JbJA.

Pazges 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHHSI.

OnekTtpu3auus Tel. [[Ba poma 3ieKTpUyYecKuX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJTMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. [lpuHnmm
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA D3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. ¥YJEIbHOE CONMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHOe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGora u MomHOCTH 3yieKTpuueckoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre ey U MOTPEeOUTENH IISKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE ISl )KM3HHU Ha 3eMII€.
OneiT  Opcrega. MarauTHoe T1oJe  3JIEKTpUdyeckoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIb TMOCTOSSHHOTO TOKa. Vcmonbp3oBaHWE SIEKTpOJBUraTesiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SBiaeHne 31eKTpoMarHuTHOM MHAYKUMK. [IpaBumno JleHua.
DNeKTporeHepaTop. Cnioco6b1 MIOJTy4YECHUS AIEKTPUUECKOU DHEPIUU.
DIIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIJeKTpU3aLus TEJL.
JIBa pozia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS HHAYKIIHSL.
3aKOH COXpPAHEHUS JIICKTPUUECKHUX 3aPSJIOB.
IIpOBOTHUKH U AUDIEKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JEKTPUYECKOTO TOJIA.
M cTouyHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJKOCTH.
. ['a30BbIi pa3ps.
. I3mepenune cuibl TOKa aMIIepMETPOM.
. I3Mepenune 371eKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHUN.
. BzaumoencTBue MoCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

DIIEKTPOIBUTATENb TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OnbiTel Dapanes.

3aBUCHUMOCTh HAMNpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U Mpu
CONPUKOCHOBEHHH.

HccnmenoBanne NEUMCTBUS  DJIEKTPUYECKOIO TOJISI HA NIPOBOJAHUKH U
JUDJIEKTPUKH.

COopka u poBepka pabOoThI IJEKTPUUECKOM 1IETTH TOCTOSTHHOTO TOKA.
M3mepenne U peryampoBaHue CHIIbI TOKA.

W3mepenne U peryaupoBaHue HAMPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOTO
CEUEHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIBI TOKAa IPU IApaJUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI 3AEKTPUUECKOr0 TOKA, HIIYIIETO Yepe3 PESUCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
M3yyeHue MarHMTHOrO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB MNP HX
00BbEIMHEHUH U PA3/ACIICHUN.

HccenenoBanne NeMCTBUS SIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HAlpaBJ€HUS TOKa B
KaTyIIKE.

18. M3yueHue nelCcTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 N3y4eHNE pabOThI DJICKTPOIBUTATEIS.

20. smepenue KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnBITBI IO MCCICOOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHME. MarepruanbHass Touka. (Cucrema OTCHYETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE HPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOE npsMoiauHENHOE nBMKeHUE. CpeHsss 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE mpsiMOJIMHENHHOEe JBUKeHue. (CBOOOIHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBUMXKEHWE MO OKpYykHOCTH. [lepmon u vactora oOparieHus.
JIuneiinas u yriaoBas ckopocTd. LIeHTpocTpeMUTENIbHOE YCKOPEHHE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetorona. Tpernii 3akon HeroTtoHa.
[IpyHIMN CyNIEpIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TITOTEHMs. Y CKOpPEHHE CBOOOJIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Comnua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOuku. AOconoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenune mmnynbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOAHATOro Hajl
ITOBEPXHOCTHIO 3eMJiIH. [loTeHIIManbpHas 3Heprus CxaTou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUsS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHMYeCKOro JIBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTeW W TPAcKTOPUM IBMKEHUS OJHOTO M TOrO Xe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOPOCTH M YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUKEHUSI.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO IBUKCHUS.

HabGnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabmroieHne MexaHn4ecKux sIBJICHUH, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W YCKOPEHHOM JBUKCHUU
OTHOCHUTENIbHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Ipu YCKOPEHHOM JBHKECHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUH TEI.

[IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHEe NMITyJIbCa IPU HEYIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYroM B3aUMOJIEHCTBUU.
HabnroieHue peakTHBHOTO ABMXKECHUS.

CoxpaHeHHEe MEXaHMYECKOHN SHEPTUU TIPU CBOOOTHOM MaJACHUU.
CoxpaHeHHe MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeJIa MO IEUCTBUEM
IPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0o PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIIN TEJIEKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapyKa MO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMpPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU TNPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTH IyTH OTHOCSTCS Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHS OT  CHJIbI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenue kodphumeHTa TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKCHUHU Teja
110 TOPU3OHTAIHLHOU MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHUJIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOJABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydueHue 3aK0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MartemMaTUu4ecKuil U NpyKUHHbIA MasATHHKU. [IpeBpamieHue
HHEPTUU MPH KOJIeOATEIHLHOM JIBH)KEHHH.

3aryxatomue  koneOanms.  BwiHyxkneHHsle — konebanus.  Pe3onanc.
Mexannueckue BoJHbI. (CBOWCTBA MeEXaHMYECKUMX BOJIH. [IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacCIpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue koneOGaHWil Ted TOJA JEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).
Habrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopnvie pabomel u onvimol.
1. OmpenenieHWe YacTOTHl M TMeEpUoja KoJieOaHUM MaTeMaTU4eCcKOTo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoieOaHU MPY>KUHHOTO MasgTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TE€pHOJIa KOJICOAHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTHU MEPHOJIa KOJIEOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. [IpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUl Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MAacChl IPpy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOJIHBL.  CBONMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DJleKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE ABJICHMUS.

JlyueBas  mogmenr  cBera.  Hcrounumkm  cBera.  [IpsamosmHenHOe
pacnpoctpaneHue cserta. 3atmeHuss Connua u JIynel. Otpaxxenue csera. Ilnockoe
3epKajio. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHYyTpeHHee
OoTpakeHue cBeTa. lcCronb30BaHME TMOJHOTO BHYTPEHHErO0 OTPaXEHUS B
ONITHYECKHUX CBETOBOAAX.

Jlunza. Xonm mydeit B numH3e. OnTuyeckas cucrema (¢oToarmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThueckas cuctema. bim3opykocTs u
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. OmnbiTel Hptotona. Crnoxenue
CHEKTpaJbHBIX UBETOB. Jlucnepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE PaCcIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenune n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.

[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop ntydeil B coOmparonieit JIMH3e.

XoJ1 Ty4er B pacCEUBAIOIIEH JIMH3E.

[Tosryuenue n300paxeHUii ¢ TOMOILBIO JIMH3.

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxeHnue 6e51oro cBera B CIEKTP.

12. [lomy4yeHue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH yTila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yriia MPEIOMIIEHUs CBETOBOTO Jiyda OT yrIJia
NaJICHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlonmyuyeHue M300pakeHU C MOMOIIbIO COOUPAIOILEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparoiei
JIVH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OmBITBI TIO BOCHPHUATHIO LBETA MPEAMETOB MPH MX HAOIIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble AIBJICHHUS.

OmnbiTel Pezepdopaa u mumanerapHas mojenb aroma. Mojgenb atroma bopa.
Hcnyckanue u Nnoryomenne ceera aroMoM. KBaHThl. JInHeNYaTele CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl. PannoakTuBHbBIE
npepaienus. [lepron nonaypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MAaCCOBOI'O YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peaknuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 L.

Snepnas sHeprerka. JeMCTBUS paguOaKTHUBHBIX H3IYYEHHH Ha IKUBbBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaul.

1. HaGnroneHue CIruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYyUCHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTUUBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpHUTENHEHO--00001AOLINI MOy b IPEIHA3HAYEH JJIs1 CUCTEMATU3aluN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMET.

[Tpy M3y4eHUH HAHHOTO MOJIYJI PEATU3YIOTCSd U CUCTEMATHU3UPYIOTCS BUJbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAINPEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yuyeHus, (GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3nveckue
ABJICHUSI, TPUMEHSS I[OJyYEHHbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peann3yeTcs
32 CY€T TOro, 9YTr0 OOydYarIIMeCs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
peIaraeTcs:
HAa OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTb M HAyYHO OOBACHSTH
bu3uYecKue SBICHUS B OKPYKAOIICH MTPUPOJIE ¥ TIOBCETHEBHOM KU3HM;
WCITOJI30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUSA (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE T NPOBEPKHU THIOTE3 U MOJYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbIX NCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHHUS U COXPAHCHUSI BCEX M3BECTHBIX BUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HANpPaBICHO

Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare usydenus (pu3MKu Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus

y oOyuaromerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBIICHUE WHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(pu3HUECKOW HayKU;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHXKCHHUSIM POCCUNUCKUX YUEHBIX--(U3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTW)XKEHUM (PU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JESITEILHOCTH
YYEHOTIO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUUECKUX KauyeCTB (PU3UYECKOM HAyKH: €€ TapMOHHYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHMH, BAXKHEHIIEH COCTABIIONIEH
KYJbTYPBI;

— pa3BUTHE HAy4YHOU JHOOO3HATEIBHOCTHU, WHTEpPEca K HCCIIEN0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbSI H  3MOLMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpaza J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWyl OE30MacHOr0 TMOBEJCHUS Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmupoBaHHOCTh HaBbIKa pedIiekcuu, MpU3HAHHE CBOETO TpaBa Ha
OIIMUOKY U TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W



COITMAJILHON HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ECcCHid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA NMPUMEHEHHE (PUIMUECKUX 3HAHUUN NJi1 pEelIeHus 3aaad B
o0JlacTH OKpYy’Karollel Ccpeapl, IUIAaHUPOBAHUSA IIOCTYIIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEH CpeIbl;

e — OCO3HaHHME IJI00AJLHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M IMyTed HX
pelieHus;

e 8) amanTanmum K HM3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeasbl:

e — IOTPEOHOCTh BO B3aWMOJICCTBUM TPH BBHITIOJIHECHUU HCCICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
APYTHX,

e — TIOBBIIICHME YPOBHS CBOCW KOMIIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHCIIE (POPMYITUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME Ne(DUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1acTH
busuky;

e — IUTAHUPOBAHHUE CBOETO pPAa3BUTHUS B MNPHOOPETEHUM HOBBIX (HU3UICCKUX
3HAHUI;

e — CTPEMJICHUE aHAJIU3UPOBATH U BBISBISTH B3aUMOCBSI3H IPUPOIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCUCTBHM C Y4€TOM BIMSHHUS Ha OKPYXAIOIIYyI0 Cpeny,
BO3MOJKHBIX TJIO0AIBHBIX MOCIICICTBHUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe ocBoeHHsS TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaANPeAMeTHbIEe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TEUCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHﬂ

ba3oBble JJornueckue AeMcTBUA:



BBISIBJSITh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IJIS
0000111eHNs ¥ CpaBHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIC CBS3M MPU H3YyYCHUH (PUINICCKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BBIBOJABI C MCIOJBb30BAaHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKIIOUCHUM, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYWH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOU (u3nueckon
3aaun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB pelLIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBaTe/IbCKHe 1eiiCTBUS.

HCTIOJIb30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKUA HHCTPYMEHT TTO3HAHUS,
MIPOBOJIUTH MO CAMOCTOSTEIBLHO COCTABIICHHOMY IIAHY OIBIT, HECIOXXHBIN
(bU3UYECKUI DIKCIEPUMEHT, HEOONBINOE HCCIeA0OBaHuEe (PU3UUECKOTO
SIBJICHUS;

OIlEHMBaTh HA NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WJIN SKCIIEPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIUPOBATh 0OOOIIECHHS M BBIBOJBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEHIIIEe pa3BUTHE  (PUBHMUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nndopmanmueii:

NPUMEHATH Pa3jIMYHbIe METO/AbI, HHCTPYMEHTHI U 3alPOCHI MPH TMOUCKE U
otOope MHGOPMALMK WIH JAHHBIX C YY4ETOM MPEIJIOKEHHON Yy4yeOHOM
¢duznueckoil 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIIIO
Pa3IMYHBIX BUIOB U (HOPM Ipe/ICTaBICHMUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANbHYIO (OpPMY TpEACTaBICHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXHBIMU
CXeMaMH, uarpaMmmamMu, HHOU rpauKoi U 1X KOMOWHAIIUSIMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eCTBHS:

B XO€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJIEU, HAIlEJICHHBIE HA pEUICHHE 33/JaYd M TMOAJAEp KaHHe
OJ1aroKeJIaTeILHOCTH OOIIEHHUS;



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
aHaora, OOHapy>KUBAaTh Pa3IMYUe U CXOJCTBO MO3UIINH;

BBIPAKATH CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npo0IeMBbl;

NPUHUMATH [IEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXKIaTh NpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JTFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HAMpPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIEHAMH KOMaH/IbI,

OLIGHUBATh KAa4e€CTBO CBOETr0 BKJI3Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YUACTHHUKAMH B3aMMOICHCTBHSL.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble }IQﬁCTBHﬂ

Camoopranusanus:

BBISIBJISAITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUTsl petieHust (PU3NYECKUX 3HAHUM;

OpPHUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOJAAX IPUHATHA  PEIICHUM
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TPYIIE, NPUHATHE pPEIICHUMN
TpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PELICHHs (PU3MUECKON 3a1a4u UK
IUTAHAa HMCCIIEOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu U TIpe/jiarath IjiaH e€ N3MCHCHHUSI,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEHOCTHUKEHHUS) PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(GU3MYECKOTO HWCCACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSATETHLCTB, W3MEHUBIIUXCS CHUTYyalWii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEN;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSAM;

CTaBUTH ce0s HA MECTO JPYTOro 4YeloBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTOTO;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MPHU perieHU GU3NIECKUX 3aa4 UK
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenust B 7 kjiacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJIB30BAaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOIEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEIIOBOE JBHKEHHUE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBMXKEHUE, HWHEPLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalleHus, TNepenaya JaBiCHHUS TBEPABIMU TelaMH, >KUIKOCTAMH H
razamy, atMochepHOe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalllCHHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTEepPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’>KalollleM MHpe, B TOM 4Hclie (U3UYECKUE SBJICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3IMYHBIMU CKOPOCTAMH B >KMBONM M HEXUBOU
NpUpOJie, NCUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIMSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]ja4y B YUEOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMHCHIBATh U3yUYCHHBIE CBOMCTBA TeN M (U3UUECKHUE SIBJICHUS, UCIIOJIb3YSI
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOTO Tena, JKHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYEeCKass W MOTEHIMaTIbHAs JHEPTUsi), NMPU ONHCAHUU MPABUIBLHO
TpakToBaTh  (PU3UYECKUM  CMBICI  HUCIHOJb3YEeMbIX  BEIUYUH, HX
0003HAaUeHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUUH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3YsI TIpaBuJjIa CIOKEHUs CUI (BAOJb OAHOW MpsiMoii), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBWIO paBHOBecHs phiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTHh OOBSICHEHUE U3 1-2
JOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTb pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIbI U NPOBOAUTH Pacu€rbl, HaXOJIUTh CIIPaBOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a]1a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
(U3MYECKUX METOJOB, B OITMCAHUU UCCIIEI0OBAHUS BBIIEIATH TPOBEPSIEMOE
IOpeanojokeHne  (Tumoresy),  pasiauyatb W UHTEPHPETUPOBATH
NOJlyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOICTB TEJL: dhopmynHpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHNUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000pYy10BaHMs,
3aMMChIBaTh X0/ ONbITA U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MACChl Tela,
00b€Ma, CHJIBI M TEMIEpaTypbl C MCHOJIb30BAHUEM aHAJOTOBBIX H
UpOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHUS MPUOOPOB C YUYETOM
3a/IaHHON a0COJIFOTHOM TIOTPEINTHOCTH U3MEPEHHIA,

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU JIBJKEHMS Teja, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYrOCTA OT YIJIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIECH CUIIBI OT 00bEMa
MOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT MIyOMHBI, HA KOTOPYIO NOTPYKEHO TENO, YCIOBUI
IUTaBaHMsSI TeJl, YCIOBHMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUs], CJenys NPeIJIO)KEeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJIE
NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO peE3ysibTaTaM
UCCIIEJIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEJIUYUH (TUIOTHOCTD
BEIIECTBA JKUJKOCTH M TBEPAOrO TeEja, CUJIAa TPEHHUS CKOIBKCHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CWIa, JEHCTByMOIas Ha
NOTPpYKEHHOE B KHUJIKOCTh TeJO0, KOA()(PUIIMEHT TMOoNe3HOro AeWUCTBUSA
IPOCTHIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUM HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BEJTMUMHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHbIM
000py/1I0BaHUEM,;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAOIIUECS COCYyIbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JCUCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpOH HAa WX omucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (PM3HUECKUX SIBICHUI M HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh  HWHGOPMALMIO O  MpHUMeEpax)
IPAKTUYECKOIO HCIOJBb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 30POBBS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIIEeH cpee;

OCYIIECTBJISATh OTOOp MCTOYHHMKOB HHpopmanmu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUA M TYyTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAITMIO, KOTOpas SIBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3aJlaHUi Hay4YHO--TIONMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COEPKAHUS, B TOM



yyciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, IPU H3TOM TIPaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHUM pacHpeesiaTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 33JadaMH,
CIIEIUTh 32 BBIIOJHEHUEM IUIaHA JEMCTBMM, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ] B  JI€ATE€IBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIIHX.

K xoniy oOyuenust B 8 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYYAIOIIUXCSl YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSISI DSHEPrus, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBINA JICKTPUYECKUAN 3apsijl, SJICKTPUUECKOE T0JIE, MPOBOJHUKH
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MArHUTHOE T0JIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAaHWE, KAIMWUIAPHBIC SIBIICHUS, WCHAPEHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temyonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIyYEHUE),
AIEKTPU3AMUSA TEJl, B3aUMOJICCTBUE 3apANIOB, JEUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCUCTBHE MArHUTOB, JICHUCTBUE
MarHMTHOTO MOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OIIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUUA B
OKpYXXalollleM MHUpPE, B TOM 4Yucle (U3NYECKUE SIBICHUS B MIPUPO/IE:
MMOBEPXHOCTHOE HATSHKCHUE U KANWULIPHBIE SBJICHUS B TIPHUPOJE,
KpUCTaJUIbI B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKUE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOIOCOB, PO MAarHUTHOTO MOJS JJIsl KU3HU Ha
3emJie, OJISIPHOE CUSHUE, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OTHUCHIBATh U3YYEHHBIE CBOMCTBA TeJT U (PU3UYECKUE SIBJIICHUS, UCTIONB3YS
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIJIOTHI, yJEIbHAsl TEIUIOEMKOCTh BEIIECTBA, YyJAECIbHAA TEIJIOTa



IUIaBJICHUS, yJeJbHas TeIioTa NapooOpa3oBaHMs, YJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAalllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTb BO31yXa, JJICKTPUUYECKHUI 3aps,
Cuja TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  COMpPOTHMBIIGHWE  BEIIeCTBa, paboTa W MOIIHOCTD
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYeCcKuil CMBICT MCIOJIb3YeMbIX BEIUYUH, 0003HAYEHUS U E€IMHUIIBI
buznyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JaHHYIO
Gu3NYECKyI0 BEIUYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHHs BEIlEeCTBA, MPUHLMUII CYNEPHO3UIMU ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [l yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHHMsS DSHEPruM, IMpPU HITOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIECChl W CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CUTyalluii PaKTUKO-OPUEHTHUPOBAHHOTO XapAKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 TIornyecKux
1aroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3a/laud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  peIIeHUs 3a7a4d, BBHIOMpaATh 3aKOHBI W (POPMYIIBI,
HEOOXoaUMbIEe JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CPaBHUBATH
MOJIYYEeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOOJEMBbI, KOTOpPbIE MOKHO PEUIUTh MpU MOMOUIH
($u3NYECKUX METO/OB, HCIONb3Yys OMHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh NOPSAJKA
IIPOBENICHUSI UCCIIEOBAHUS, 1€J1aTh BHIBOJDL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WIU
bu3YecKuX CBOMCTB Tel (KamUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCTHIBAHUS U
HarpeBaHusl TMpPU U3ITYYEHUH OT I[BETa U3JIydarolle (morjolaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhl KUAKOCTH U
IIom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3ALUsA TEI U B3aUMOJCHCTBUE
NIEKTPUYECKUX  3apsA/iOB, B3aUMOJEKUCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEHM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (GOpMYJIUpOoBaTh
IIPOBEPSAEMBIE MPENOJI0KEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHus, OMMCHIBATH XOJI ONBITa U (DOPMYITHPOBATH BHIBOJIBI;
BBIIIOJHATh  NOPSIMBIE  WU3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
PE3YNBbTAaThl U3MEPEHUM C YIETOM 33JIaHHOHN aOCOTIOTHOM TOTPEITHOCTH;
MIPOBOIUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BETMUUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIaJHM IIOIEPEYHOrO
CEYEHHMSI U y/IEJIbHOIO COITPOTHUBIICHUS BEUIECTBA MMPOBOIHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATEIIBHOIO M INApaJUIEIbHOTO  COEIMHEHMM
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBINOJHATh WM3MEPEHUs, CJenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJHWIl U TpadHKOB,
JienaTh BBIBOJIbI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBbIE HU3MEPEHHs] (PU3MUECKUX BeEIMUYMH (yAeJbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE NPOBOJHMKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py/T0BaHUEM;

XapaKTEepU30BaTh NPUHIUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HA HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpkl, HarpeBaTeIbHbIE IEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢uznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA W HM3MEPUTEIIbHBIE
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBHUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX



LEMEN C MOCAEAOBATEIbHBIM U MApajlIeIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUYECKHUX 1IETICH;
OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  WHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPpU 0OparieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHMS 370pOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPYKAOLIEN CPEAE;

OCYIIECTBJIATh MOUCK WH(poOpManuu (U3NYECKOTO COAEpKaHUs B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW K IYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJCHATH HMHGPOPMAIUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUYNBOM UITH MOXKET OBITh HEJIOCTOBEPHOI;
WCIIOJI30BATh MPHU BBHIMOJHEHUU YUCOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COJACpKAHUS, COPABOYHBICE MaTepHUalbl,
pecypcel cetu HTEpHET, BiafeTh MPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mmasi uHOpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJep’KaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABISITh PE3YyIbTAThI
MPOCKTHOM WJIM UCCIEN0BATEIbCKON NESITENbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHSATHHHBIA ammapat Kypca (usukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEM;

IpPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3UUECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYyNIle B COOTBETCTBUU C
MOCTABJICHHBIMM 3aJla4yaMU, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJICIICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJB30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEITLHOCTh MEXAHWYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, TjaacThuyeckasi), TpeHUe, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHHUECKUE KOJeOaHus u
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJTbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U MOIJIOLIECHUs, alibda-, OeTa- U raMma-u3JIy4eHus,
W30TOIIbI, SiFICPHAsl SHEPTETHKA;



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHUue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aHMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUXKEHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpPaKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue 0eJoro cBeTa B
CIEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JUHEWYATOTO CIEKTpa
W3JIyYEHUS ) 0 ONMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYy’XXaroleM MHupe (B TOM YHCle (PU3MYECKUE SIBJICHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTHYECKUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE ACUCTBUE BUIAMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECCTBCHHBIN
paauoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3JIyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JECUCTBUE PAAUOAKTUBHBIX W3JIYyYEHUNA Ha
OpraHM3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

ONUCHIBATh U3YUYCHHBIE CBOMCTBA Te U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbusznueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHWS, CUJIa YIPYroCTHU, CHJIA TSXKECTH, YCKOpEHHUE
CBOOOJIHOTO TAJICHUsI, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DSHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUIHAJIbHAS SHEPIUsl CXKAaTOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAsI MEXAHUYeCKas SHeprus,
MEepPUOJ U YacToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HAaYeHUsI W €IUHUIIBI (PU3MYECKHX BEJIUYHH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W TMPOIIECCHI,
UCIIOJb3Yysd 3aKOH COXPAaHEHUs 3HEPTuU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHIMI CYMEPIO3UIIMM CHJI, MPUHIUI OTHOCUTEIbHOCTH [ 'amuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsJOBOTO U MAacCCOBOTO YHCE
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (U3MUECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (omupamlmuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJadyd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOWPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHUS], IPOBOJUThH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUS (PU3NUYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
(U3MYECKUX METOIOB, HCIOJIb3ysl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IIPEAINOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh IOpsIKa
IIPOBEICHHSI  UCCIIEIOBAaHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOAEHUI U OIBITOB;

IPOBOJUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBICHUH WU
(Gu3nYecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKOHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOJa KOJEOAHUW MPYKUHHOIO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTHU NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJIbIX KOJICOAHUH, MPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300paK€HUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHMsI IpeaMeTa B coOuparomien
JUH3€e, HAOJIIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB M3IIyUEHHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY U3 HW30BITOUHOTO Habopa
0o00OpyOBaHUs, ONHCHIBATH XOJ  OMNbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBATH BHIBOBI,

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHHH, Ompeesss
CpelHee 3HAaYeHHE U3MepsAeMOol BeMMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHHU



IPU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadaJlbHOM CKOpPOCTH, IMEepHoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIEHHs OT yIJa
NaJicHNs): TIUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI 110
pe3yJsibTaTaM HCCe0BaHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE TeJa TpU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTb MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJBXEHUS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKAss Cujia coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOUpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY U
BBITNOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJYyYEHHBIE PE3YJIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MIaCHOCTH NIPHU padoTe ¢ Jad0paTOPHBIM
obopynoBaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (QU3NYECKUX MOJENeH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh MPUHIMUIBI JCWCTBUS HW3YYCHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCaHUsA (B TOM YHCIIE:
CHHMJIOMETP, JATUYMKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M HEoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBI s
IOCTPOEHHUS N300paXKeHHH B IMJIOCKOM 3epKajie U cOOMparouiei TuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 0e30MacHOCTH MPH OOpalleHuH ¢ MPUOOpaMu H
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[0POBbS U COOIONCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpY KaloIlEel cpee;



OCYIIECTBIISITh MOMCK HMHpOpMauu (U3NYECKOTO COACpKAHUSI B
HHuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOITYYEHHONM MH(POpPMAIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JI30BATh MPY BBINOJHEHUN YUEOHBIX 3a/1aHUI HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHAalIbI,
pecypcebl cetu MIHTepHeT, BilaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATEIbCKOM
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIB30BAaThb  U3YYEHHBIN
NOHATUHHBIA anmapaT M3y4aeMoro pasziena (QU3MKH M COMPOBOXKIATH
BBICTYIUICHUE TIpEe3CHTalell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUME
7 KJIACC

KousnuecTBO 4aco

Ne HanmeHoBaHuUe pa31esioB H TEM
n/n NPOrpaMmbl Bceero

Pazpnes 1. ®usuka u e€ posib B IO3HAHMH OKPYKAIOLIEr0 MHPa

11 ®du3uka - HayKa 0 IpUpoJe 2
1.2 ®dusnyecKre BEITUIHHBI 2
1.3 EcrecTBeHHOHAYYHBIN METO[] TO3HAHUS 2

HUroro mo paszaeny 6

Pazngen 2. HepBOHa'{aJl])HLIe CBE€ICHHUS 0 CTPOCHUH BelleCTBa

2.1 CrpoeHue BeliecTsa 1

29 JIBrKeHUE M B3aUMOACHCTBHE YaCTHI] 2
' BEILECTBA

2.3 ArperatHble COCTOSHUS BELECTBA 2
HUroro o pazaeny 5
Paznen 3. /IBuskeHne U B3auMojIeiicTBHE TeJ

3.1 MexaHH4YEeCKOE JBIKECHUE 3

3.2 Wuepuwsi, Macca, IIIOTHOCTD 4

KonrtpoJbHblie

padoTsl

IIpakTHyeckne

padoTsl

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJIbHbIE

pecypcbl

bubmuorexa IIOK
https://m.edsoo0.ru/7f416194
bubmuorexa IIOK
https://m.edso00.ru/7f416194
Bbubmuoreka IIOK
https://m.edso0.ru/7f416194

bubnuroreka [JOK
https://m.edso0.ru/7f416194
bubmnorexa IJOK
https://m.edso0.ru/7f416194
bubmuorexa IIOK
https://m.edso00.ru/7f416194

Bubnuoreka [JOK
https://m.edso00.ru/7f416194

bubnuroreka [JOK



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

3.3 Cua. Buasl cun

HWroro no paszneny

Paznen 4. /laBinenune TBEPABIX Tell, ;KMAKOCTEH H ra3on

Hasnenue. [lepenaua naBneHust TBEPABIMU

4.1
TeJlaMU, )KUJIKOCTAMH U ra3aMu
4.2 JlaBiteHuE KUIAKOCTH
4.3 ATMocdepHOe TaBieHne
44 JleficTBHe KHIIKOCTH U Ta3a Ha MOrpyXKEHHOE

B HUX T€JIO
HWroro no paszneny

Pa3zpneu 5. PaboTa 1 MOIIHOCTb. JDHEpPrus

5.1 PaGora 1 MOIIHOCTH
52 IIpocThie MeXaHU3MBI
5.3 MexaHndeckas 3Heprus

HWroro no pazneny
PezepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

14

21

21

12

68

https://m.edso00.ru/7f416194

bubmmoreka [JOK
https://m.edso00.ru/7f416194

bubmmoreka [JOK
https://m.edso0.ru/7f416194
bubmnorexa IJOK
https://m.edso0.ru/7f416194
bubnuoreka IIOK
https://m.edso00.ru/7f416194

bubnuroreka [JOK
https://m.edso0.ru/7f416194

bubnuroreka [JOK
https://m.edso0.ru/7f416194
bubmnorexa IIOK
https://m.edsoo.ru/7f416194
bubnuoreka IIOK
https://m.edsoo.ru/7f416194



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

8 KJIACC

HauMmeHoBaHHe pa31eioB H TeM
MPOrpaMMBbI

Ne n/m

Pazaen 1. TenoBble siBJI€HUS

11 TemutoBsIe poIIECCHI

1.2 CrpoeHue U CBOMCTBA BELECTBA

HWroro no paznery

Paznen 2. :‘).]'leKTpl/l‘-leCKPle U MAarHUTHbIC SIBJICHUSA

DnexTpudecKue 3apsaabl. 3apsHKeHHbIE Tela

2.1

W MX B3aHMOJIEHCTBHE
2.2 TIOCTOSIHHBIN MEKTPUIECKHI TOK
2.3 MarHuTHbIC SIBJICHUS
2.4 DneKkTpoMarHuTHasi UHAYKLIUS
2.5 Onrrka

HWroro no pasneny
PezepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KosnuecTBO 4acos

Bcero

25

28

18

37

68

KoHTposabHbIe
padoTsl

I[IpakTHyeckne
pa6oTsl

10

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJIbHbIE

pecypchl

bubmnorekxa IIOK
https://m.edsoo.ru/7f4181ce
Bubnuoteka IIOK
https://m.edsoo.ru/7f4181ce

Bbubnunoreka IIOK
https://m.edsoo.ru/7f4181ce
bubnuroreka IJOK
https://m.edsoo.ru/7f4181ce
bubmunorexa IIOK
https://m.edsoo.ru/7f4181ce
bubmuorexa IIOK
https://m.edsoo.ru/7f4181ce



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

9 KJIACC

HauMmeHoBaHHe pa31eioB H TeM
MPOrpaMMBbI

Ne n/m

Pazaen 1. Mexannueckue siBJIeHUs

MexaHn4eCcKO€e IBIKEHUE M CIIOCOOLI €10

11

OITHCaHUS
1.2 BsaumopeiictBue ten
1.3 3aKOHBI COXpaHEHHS

HWroro no pasneny

Pazgen 2. MexaHHYeCKHe KOJIEOAHHUS H BOJHBI

2.1 MexaHu4ecKue KoJieOaHus

2.2 MexaHn4eckne BOJHBI. 3BYK

HWroro no paznery

Pazpnes 3. DneKTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI

31 DNeKTpOMarHUTHOE MOJIE U

3JIEKTPOMATHUTHBIC BOJIHBI
HUroro mo paszery

Pazaen 4. CBeToBbIE SIBJIEHUS

4.1 3aKOHBI pacTipOCTpaHEHHsI CBETa

KosnuecTBO 4acos

Bcero

22

40

15

6

KoHTposabHbIe
padoTsl

I[IpakTHyeckne
pa6oTsl

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJIbHbIE

pecypchl

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6

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

bubnuroreka IJOK
https://m.edsoo.ru/7f41a4a6
bubmunorexa IIOK
https://m.edsoo.ru/7f41a4a6

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

bubmnorexa IIOK


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

4.2 JIuH3BI M onTHYECKKE TPUOOPHI

4.3 Pa3noxeHue 6enoro cBeTa B CIIEKTp

HUroro mo paszery

Pasznen 5. KBanToBble siBJIeHHS

5.1 Hcnyckanue U MoryioneHrue CBeTa aTOMOM
5.2 CTpoeHue aTOMHOTO spa
5.3 SlnepHble peakun

Hroro no pazaeny

Pa3zpen 6. IloBTOpHUTEILHO-00001aI0 NI MOYTH

6.1 IoBTOpeHue 1 0000IIEHUE CONEPIKAHUS
' Kypca dusuku 3a 7-9 knacc

HWroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOI'PAMME

15

17

102

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

bubmnorexa IJOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6

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



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




IMOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
Ne
Tema ypoka
n/n
1 dusnka — Hayka 0 IPHPOJIE.
SIBneHus npupoabl
2 dusnyeckue ABICHHUS
3 dusnyeckne BEIUYUHBI U UX
HU3MepeHue
4 TOYHOCTB U MOTPEUIHOCTH U3MEPEHHI
Jlabopatophast pabora Nel
5 "OnpeneneHne moKa3aHui
HM3MEpHUTEIHHOTO npubdopa”
6 JlabopatopHnas pabora Ne2
"Onpenenenue pa3smMepoB Maiblx Ten"
Crpoenue BemectBa. ONbITHI,
7 JIOKa3bIBAIOIIHE TUCKPETHOE
CTPOCHHE BEIIECTBA
8 Jubdysus. [IBHKeHHE YaCTHIT
BEILECTBA
9 ArperatHble COCTOSHHS BELECTBA
10 ArperatHble COCTOSHUS BELECTBA
OCoOEHHOCTH arperaTHbIX COCTOSHUM
11 Boibl. O000IIEHHE N0 pa3aeny

((HCpBOHa‘IaJILHBIe CBCICHUA O

KoanuecTBo 4acoB

Bceero

Kounrpoabusie
padoTsl

IIpakTHYeckne
padoTsl

Hara
H3y4YeHust

DJIeKTPOHHBIE
unpposbie
o0pa3oBaTe/IbHbIC

pecypesl

bubmuoreka [IOK
https://m.edsoo.ru/ff09f72a

Bubnumorexa LIOK
https://m.edsoo.ru/ff09fe0a

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0a013e

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0a0378


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12

13

14

15

16

17

18

19

20

21

CTPOCHUU BELIECTBA»

MexaHHYeCKOe BUKEHHE.
PaBHOMEpHOE U HEpaBHOMEPHOE
JIBUKCHHE

Cxopocts. Equanier ckopoctu

PacyeT myTu ¥ BpeMeHU JBHKEHHUS.
Yckopenue

MNuepuus. Macca — mepa
HMHEPTHOCTH Tel

Jlaboparopnas pabora Ne3
"N3mepenne maccel Tena'
Jlaboparopnas pabora Ned
"U3mepenue o6béma TBEpIOTO TENa"
[TnotHOCTH BemecTBa. Pacuer Macchl
1 00beMa Tella MO ero IIOTHOCTH

JIaGoparopHas paboTa Ne5 «
OmnpezeneHre MIOTHOCTH TBEPAOTO
Tenay

Pemenue 3anau no reme "I[norHOCTH
BerecTna"

Cuuta Kak XapaKkTepuCcTHKa
B3aumozencTeus ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGoparopHas paboTa Ne6
«/3y4eHne 3aBUCHMOCTH
pacTsoxeHHs (TedopMaIin) IPYKIUHBI
OT NPHUIIOKEHHON CHITBD)

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0a079c
Bubnuorexka [JOK
https://m.edsoo.ru/ff0a0ae4

Bubnmnoreka [IOK
https://m.edsoo.ru/ff0a0c10

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a0fee

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



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
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SIBnenue TsaroreHus. Cuna TSHKECTH

CBs13b MEXKIY CHIION TSDKECTH U
Maccoii Tena. Bec Tena. Pemenue
3aja4 1o teMe "Cuiia TsokecTu"

CuJta TSDKeCTH Ha JPYrHX IUTaHeTax.
dusnyecKkne XapakTePUCTUKH TTaHET

H3mepenue cuin. Jlunamomerp

Bec Tena. HeBecomocth

Crio’xeHme IBYX CHII, HAllpaBJICHHBIX
10 OTHOM TIPSIMOH.
PaBHOzEHCTBYIOIIAS CHIT

Pemrenue 3agau mo reme
"PaBHOnelicTBYIOMmIAs crt”

Cuna Tpenus u e€ Buisl. TpeHue B
MPUPOJIE U TEXHUKE

Jlabopatopuas pabota Ne§
«/3yueHne 3aBUCUMOCTH CHITBI
TPEHHUS CKOJILKCHHUS OT CHIIBI
JABJICHUS U XapakTepa
COIPUKACAIOLINXCS TTOBEPXHOCTEN

Pemenne 3amay Ha onpeneneHue
paBHOJEHCTBYIOIIEH CHITBI

Pemenue 3amad mo remam: «Bec
Tenay, «['papuueckoe nzoOpaxeHune
cniy, «Cunbly, «PaBHOIEHCTBYIOMIAS
CHID»

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0al502
bubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc

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

bubmmorexa [JOK
https://m.edsoo.ru/ff0ala70

Bubnunoreka [TOK
https://m.edsoo.ru/ff0alb9c

Bubmuoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubnuorexa [JOK
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
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KonrpospHas padora Nel o temam:
«MexaHHYECKOE IBIDKCHHE,
«Macca, TIIOTHOCTBY, «Bec Tenay,
«["padugeckoe HU300paKEHUE CHIT»,
«Cubi»

Jasnenue. CriocoObl yMEHbIICHUS U
YBEJIUUCHUS NaBICHUS

Jasnenue rasa. 3aBUCUMOCTb
JlaBJIeHUs rasza oT 00bEMa,
TeMIIepaTyphbl

Ilepenaua naBneHus TBEPABIMU
TeJIaMH, SKUJIKOCTSAMH 1 Ta3aMH.
3axoH [ackans

JlaBiieHue B XKHUAKOCTH U Tase,
BBI3BAaHHOE JICHCTBHEM CHIIBI TSDKECTU
Pemenue 3aga4 no teme «JlaBneHue B
KUAKOCTH U rase. 3akoH Ilackamsa»

Coo0urarumecs: Cocyasl

Bec Bozayxa. ATmochepHoe
JIaBJICHHE

Atmocdepa 3emu U IpUYHHBI €€
CyHIECTBOBAaHUSA

H3mepeHne aTMOC(EpHOTO AaBICHUS.
OnsiT Toppuuenm

3aBHUCHMOCTH aTMOC(EpHOTO
JAaBJICHUA OT BBICOTHI HaZl YPOBHEM
Mopst

Bubnunoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmmoreka [JOK
https://m.edsoo.ru/ff0a2376

bubnmoreka [JOK
https://m.edsoo.ru/ff0a25b0

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

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
https://m.edsoo.ru/ff0a2970
bubnuoteka [JOK
https://m.edsoo.ru/ff0a2b5a

Bubnuotexka [JOK
https://m.edsoo.ru/ff0a2b5a

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

Bbubnuorexka [JOK
https://m.edsoo.ru/ff0a2fc4



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/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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Pemenue 3amau no reme "
ATMocdepHoe naBneHne"
Bapomerp-anepoun. AtmochepHoe
JaBJICHUE Ha Pa3JIMYHbIX BHICOTAX
Manomerpsl. [TopiHeBoit
JKMJIKOCTHBIM HAacoC

I'uapasnuueckuii npecc

JelicTBUeE )XKHIKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX TEJO.
ApxumMesioBa cuia
Jlaboparopnast pabora Ne9
«OrpeierieHue BRITAIKUBAIOIICH
CHJIBI, ICHCTBYIOIEH Ha TEIIO,
MOTPYXEHHOE B HKHUIKOCTb)»

IImaBanue Ten

JIaboparopHas paboTta NelQ
«MccnenoBanue 3aBHCUMOCTH Beca

TeJla B BOJIE OT 00bEMa OrpyKEHHOH

B JXUAKOCTb YaCTH TCIIa»

Permienue 3aga4 no remam:
«IInaBaHue cynoB.
Boznyxonnasanuey, «J/laBneHue
TBEPABIX Tel, )KUAKOCTEH U ra30B»
Pemrenue 3amay mo remam:
«[1naBanue cynoB.
Boznyxonnasanuey, «J/laBieHue

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3136

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

Bubmnoreka [IOK
https://m.edsoo.ru/ff0a33fc

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

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
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61
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64

TBEPABIX TeJl, )KUAKOCTEH U ra30B»

KonrposbHas padora Ne2 1o teme
«/laBrneHue TBEPIBIX Tel, )KUAKOCTEH
1 Ta30B»

Mexanndeckas pabora

MomnHocTs. EAMHUIIBI MOIITHOCTH

Pemenue 3amau no reme "MomHocTs"

IIpocteie MexaHu3MBbI. Pbruar.
PaBHOBecue cui Ha peryare

Peryaru B TeXHHKE, OBITY M IPUPOJIE.
JIaGoparopHas paboTa Nell
«MccnenoBanue yclioBUil paBHOBECHS
pbraara»

Pemenue 3aaad nmo teme «Y cioBus
paBHOBECHS pbluara»

Koaddurment nonesnoro aeicTeust
MexaHu3Ma. JlabopaTopHast paboTa
Nel2 «Mzmepenune KI1J] HakmoHHOM
ILIOCKOCTHY

Pemrenne 3amay o teme "Pabora,
morrHocTs, KIT/"

MexaHudeckasi 3HEpTusl.
Kunernueckas u noteHuuanbHas
JHEprus

3aKOH COXpaHCHHUsI MEXaHUIECKOM
SHEPTUH

0.5

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82
Bubnmnorexa LIOK
https://m.edsoo.ru/ff0a3f82

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e

Bubnunoreka [TOK
https://m.edsoo.ru/ff0a48a6

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4c48

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

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



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

KonrposnpHas padora Ne3 o teme

65 «PaboTa 1 MOLHOCTE. DHEPTHUI»

66 PesepsHbIit ypok. PaboTa ¢ TekcTamu
o teMe "MexaHnyeckoe aBHxeHue"
PesepBHbIit ypok. PaboTa ¢ TekcTamu

67 o Teme "JlaBneHue TBEPABIX TeI,
JKMJIKOCTEH U Ta30oB"

PesepBHbIit ypok. Pabora ¢ TekcTamu

68 o Teme "Pabota. MomHOCTb.

Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

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



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

8 KJIACC

Tema ypoka

Temmneparypa. CBsA3b TeMIEpaTypHI CO
CKOPOCTBIO TEIJIOBOTO ABMIKCHHS
YaCTHII

TemnoBoe paclIMpeHue U CxKaTue

Buytpennss sHeprusa. Crioco0st
W3MEHCHHS BHYTPEHHEH sHepruu

Bune! reronepenaun

KommuecTBo TemnoTsl. Y nenbHas
TEIUIOEMKOCTh

Pacder xonmmuecTBa TEIIOTHI,
HEo0XOMMOT0 /T HarpeBaHHA TeNa
U BBIJIENSACMOTO UM IPH OXJIaXICHHN
Jlaboparopnas pabora Nel
"WccaeqoBaHue sIBICHUS
TEII000MEHa P CMEIIMBaHUH
XOJIOZHOM U Topsiueit Bob"
DHeprus TOIIMBA. Y JenbHas TEII0Ta
CropaHus

3aKOH COXpaHEHMs U MPEeBPaILEHUs
SHEPTHH B TEIUIOBBIX IIPOIleCccax

KoJsinyecTBO 4acoB

Bceero

KonTpoabHbie
padoTsl

I[pakTuyeckue
padoTtsl

Jara
H3y4yeHust

DJIeKTPOHHbIE
unpposbie
o0pa3oBaTe/IbHbIC

pecypesl

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a5a26

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a5¢c60
Bbubmnoreka LIOK
https://m.edsoo.ru/ff0a6412
bubmmoreka [JOK
https://m.edsoo.ru/ff0a6976

Bubnunoreka [TOK
https://m.edsoo.ru/ff0a6a98

Bubnunoreka [TOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7b5a

10

11

12

13

14

15

16

17

18

19

20

ArperaTHme COCTOsIHH BEIICCTBA

Mopnenu TBEpAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSHUI BelecTBa
OOBsICHEHHE CBOWCTB TBEPAOTO,
JKHIIKOTO M Fa3000pa3HOro COCTOSIHUI
BEIIECTBA HA OCHOBE TTOJIOKCHHI
MOJIEKYJISIPHO-KHUHETUYECKON TeOpUu

Kpucrannuueckue u amopdHsie Tena

CMmaduBaHUe U KalWUIAPHOCTb.
IloBepxHOCTHOE HaTsKEHUE

YpaBHeHHE TEMIOBOTO OaaHca.
TennooOMeH 1 TEIIOBOE PABHOBECHE
Jlaboparopnas pabora Ne2
"OnpeneneHne yaenbHON
TEIIOEMKOCTH BemecTa"
IInaBnenue u oTBepaeBaHUE
KPUCTAJLTHYECKUX Tell. Y IenbHas
TEIUIOTA [UTABJICHHUS

ITapoo6pa3zoBaHue U KOHJECHCALIKS.
Ucnapenue

Kunenue. Y nenpHas Termiora
napooOpa3oBaHUs U KOHACHCAIHH.
3aBHCHUMOCTb TEMIIEPATyPbl KUIICHUS
OT aTMOC(EPHOTO IaBICHHUS

Brnaxnocts Bo3myxa. JlaboparopHas
pabora Ne3 "Omnpenenenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0a65c0

Bubmuoreka [IOK
https://m.edsoo.ru/ff0a540e

bubnuoreka [JOK
https://m.edsoo.ru/ff0a5800

bubnuoteka [JOK
https://m.edsoo.ru/ff0a5530

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a7088

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a71d2

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

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a786¢

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



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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OTHOCHUTENBHOM BIIQKHOCTH BO3ayxa"

Peurenne 3a1a4 Ha OnpezeneHne
BIIQKHOCTH BO3/lyXa

TIpuHIUITET paGOTHI TETUTOBBIX
neurareneil. [Taposast TypOuHa.
JlBurarens BHYTPEHHETO CTOPaHUs

KIIJ] TenoBoro asurarens.
TerutoBble ABUTATENN U 3aIUTA
OKPY’KaIOIIeH Cpersl

Pemenue 3anau no reme "TemnoBbie
siBlieHus1. Mi3MeHeHue arperaTHbix
CcOCTOsIHMI BerecTna'

TloaroroBka Kk KOHTPOJIBHOM padboTe
1o Teme "TemnoBbie SBICHUS.
M3meHenue arperaTHbIX COCTOSHUN
Belecrsa"

KonTponsnas padora Nel no teme
"TennoBsle gBicHUs. MI3MeHeHHE
arperaTHbIX COCTOSIHHI BelecTna"
DnexTpuzanus ten. [{Ba poxa
JNEKTPUIECKHUX 3apsI0B
BsaumogelicTBue 3apsKEHHBIX TEIl.
3akon Kynona

OneKkTpockon

OnexTpudecKoe moie.
HanpspkeHHOCTD IeKTPUYECKOro
noJist. [IpuHIun cynepnosunuu
3JEKTPUIECKUX TTOJIEH

bubnuorexka [JOK
https://m.edsoo.ru/ff0a7c7c

Bubnmoreka IIOK
https://m.edsoo.ru/ff0a72fe

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0a86ae

Bbubnuoteka [JOK
https://m.edsoo.ru/ff0a87e4

bubnuorexa [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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Hocurenu snexTprueckux 3apsios.
OnemenrapHslii 3apsia. CtpoeHue
aroma

IIpoBOAHUKY U AUDIEKTPUKU. 3aKOH
COXpaHEHHs AJIEKTPHUECKOro 3apsjia
Pemenwne 3agay Ha npuMeHeHNE
CBOMCTB 3JIEKTPUYECKUX 3apII0B
DNEKTPUIECKUNA TOK, yCIOBHUS €TO
cymiecTBoBaHus. VIcTOUHNKH
3JEKTPUIECKOTO TOKa

JlelicTBUS 37IEKTPUIECKOTO TOKA

JlelicTBHE IEKTPUIECKOTO TOJIS Ha
MPOBOJHUKH U TUIJIEKTPUKU
DNEeKTPUIECKUN TOK B MeTaJlIaxX,
JKHJIKOCTSIX M ra3ax

DnekTpudecKas Lenb U e€ COCTaBHbIE
4acTH

Cuna toka. ExuHums! msmepenwust
CHJIBI TOKA

Jlaboparopnas pabora Ne4
"N3mepeHne U peryJupoBaHHE CHITBI
ToKa"

DNeKTpUdecKoe HapsuKeHUE.
Bonber™eTp.

Jlaboparopuas paborta Ne5
"H3mepeHue U peryJaupoBaHue
HanpsoKeHus"

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bubmmoreka [JOK
https://m.edsoo.ru/ff0a90cc

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a95a4

Bubnunoreka [TOK
https://m.edsoo.ru/ff0a96b2

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838

Bubnmnoreka [IOK
https://m.edsoo.ru/ff0a8bd6

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaa58

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a9e14

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aad1e
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3aBUCHMOCTb CHJIBI TOKA OT
HanpspkeHns. 3akoH OMa 711 ygacTka
enu

CompoTHBJICHHE TPOBOJHUKA.

Y ienbHOE COMPOTHBIICHHE BEIIECTBA
JlaGoparopHas paboTta Ne6
"3aBUCHMOCTD EKTPUUECKOTO
COIPOTHBIICHHUS IPOBOJHUKA OT €r0
JUTHHBI, TUTOIIAIH OTIEPEYHOTO
cedeHus U MaTepuana'
TlocnenoBarensHOE U TApALISIBHOE
COCIMHEHUS IPOBOIHUKOB
JlaGoparopnas pabora Ne7
"UccnenoBanre 3aBUCHMOCTH CHIIBI
TOKa, HIYIIET0 Yepe3 Pe3ucTop, OT
COINPOTHUBIICHHS PE3UCTOPA U
HaIIpsDKEHUs Ha pe3ucTope”

Pemenne 3a1a4 Ha IpUMEHEHUE
3akoHa OMa JIs pa3Iu4HOIO
COEJIMHEHUS IPOBOJHUKOB

Pa6oTa 1 MOIITHOCTB HIEKTPHYECKOTO
Toka. 3akoH J[xoyis-Jlenna
Jlaboparopnas pabora Ne§
"Onpenenenne pabOThl ¥ MOIIHOCTH
3JICKTPUYECKOT0 TOKa"
OnexTpudecKye ey U NOTPeOUTenH
JJEKTPUIECKON SHEPTUU B OBITY.
Koportkoe 3ambixanue

bubnuotexka [JOK
https://m.edsoo.ru/ff0aad4a

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0aa738

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0aa738

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

Bubnunorexa [JOK
https://m.edsoo.ru/ff0aaf8a

Bubnmnoreka [JOK
https://m.edsoo.ru/ff0ab124

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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TlonroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIEKTPUUYECKUE 3aPSIIbL.
3apspKeHHBIE TeJa U UX
B3auMojieicTBus. [1oCTOSHHBINR
JNEKTPUUCCKHH TOK"

KonrponsHas pabora Ne2 no teme
"DIIeKTpUYECKUE 3apsBbL.
3apsDKEHHBIC Tea U UX
B3aumozeiictaus. [locTossHHBII
JNEKTPUIECKUI TOK"

IlocTosiHHBIE MarHUTHI, UX
B3aNMOJIEHCTBHE

Jlaboparopnas pabora Ne9 "Coopka
3JIEKTPOMAarHuTa 1 UCIIBITAHUE €r0
nercreus”

MarnutHoe noje. MarHuTHoe mose
3eMiH U ero 3Ha4eHUEe AT )KU3HU Ha
3emute

OmnsiT OpcTena. MarautHoe noie
3JIEKTPUYECKOro Toka MarauTHoe
M0JIe KAaTYILIKH C TOKOM

HpI/IMeHeHI/Ie OJICKTPOMArHuToOB B
TCXHUKCE.

DNeKTpOoABUTaTeNh TOCTOSHHOTO
ToKa. Mcronb3oBanue
JNEKTPOIBUTATENEH B TEXHUUECKHX
yCTpOICTBaxX U Ha TPAHCIIOPTE.
Jlaboparopnas pa6ora NelQ
"KoHcTpyupoBanue 1 u3ydeHue

bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bubnuoreka [JOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0ac86c


https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

60

61

62

63

64

65

66

67

68

paboTsl 21eKTpoaABUTaTENs "

OmnsiTer @apasest. 3akoH
NIEKTPOMArHUTHON MHAYKIIHH.
IIpaBuio Jlenna

Dnekrporeneparop. Crocoobt
MOJTYYSHHS dJICKTPUYESCKOMH DHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300HOB/ISIEMBIX HCTOYHHKAX
SHEepPruu

TlonroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "DIEKTPUUYECKUE U
MAarHMTHBIC SIBJICHUS"

KonTponeHas pabora Ne3 no teme
"DJeKTPUYECKUE U MATHUTHBIC
siBJIeHUS"

Hcrounuku ceera. Pacipocrpanenue
cera. OTpaskeHue cBeTa. 3aKoH
OTpaXKCHUsI CBETA

IIpenomnenne cBeta. 3aKoH
MIPEJIOMJICHUS CBETa

JInnzel. OnTHdeckas Cuiia JIMH3BI.
N300paxenust, 1aBaeMble JIMH30M
PesepsHblii ypok. Pabora ¢ TekcTamu
o Teme "TemnoBbie sBIeHUS"
PezepsHblii ypok. Pabora ¢ TekcTamu
1o teme "TToCTOSHHBIH
3JIEKTPUIECKUH TOK"

OBIIEE KOJIMYECTBO YACOB I10

68

10

Bubnmorexa LIOK
https://m.edsoo.ru/ff0ach14

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5256

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

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


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

[MPOI'PAMME



9 KJIACC

Ne
n/n

10

Tema ypoka

MexaHu4ecKoe ABHKCHUE.
MarepuaiipHas TOUKa
MexaHn4yecKkoe JBHKEHHUE.
MarepuaipHas TOYKa
Cucrema orcuera. OTHOCHTEIIBHOCTh
MEXaHUYECKOTO JIBUKCHHS

Cucrema orcyera. OTHOCUTEIBHOCTD
MEXaHHYECKOTO JBHKCHUS
PaBHOMEpHOE MPSIMOJIMHEHHOE
IBIKCHHE

HepasaomepHoe npsimonnHeiHOe
nBkenne. CpeHss 1 MTHOBEHHaAs
CKOPOCTb

IpsiMonHHEeHHOE PaBHOYCKOPEHHOE
IBIDKEHHE. Y CKOpPCHHE

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOT'O JIBHKCHUSL.
I'paduk crkopocTn

JlabopartopHnas pabora Nel
"HccenoBanne paBHOYCKOPEHHOTO
JIBYDKEHHUs 0€3 Ha4albHOU CKOPOCTH'

Ilepseiit 3axkoH HetoToHa. Bektop

KounyecTBO 4acoB

Bcero

KoHTpoabHbIe
pa6oTsl

[IpakTHyeckne
padoTsl

Hara
H3y4yeHust

DJIeKTPOHHbIE
unpposbIie
o0pa3oBaTesIbHbIE

pecypchl

bubnmoreka [JOK
https://m.edsoo.ru/ffOc0a7e

Bubnmnorexa LIOK
https://m.edsoo.ru/ff0ad474

bubnmmoreka [JOK
https://m.edsoo.ru/ff0ad19a

Bubnmnorexa LIOK
https://m.edsoo.ru/ff0ad8d4

bubmmoreka [JOK
https://m.edsoo.ru/ff0adb18

Bbubnmuorexa [JOK


https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

11

12

13

14

15

16

17

18

19

20

21

22

CHJIBI

Bropoii 3axon HeroToHa.
PaBHogzelicTBytOIIas cuia
Tpernii 3akon HproToHa.
Cynepno3unus Cui

CBoOogHoe nagenue ten. OnbIThl
Tanunes

PaBHOMepHOE NBHXKEHUE 1O
okpyxHoctH. [lepron u yacrora
oOpaienus. Jluneitnas u yriaosas
CKOpOCTH

LlenTpocTpemMurenbsHOe YCKOpEHHE
Pemenue 3a1au Ha TpUMEHEHUE
3ak0oHOB HproToHa

Cuuna ynpyrocrtu. 3akon ['yka

Pemrenne 3amay mo teme «Cuia
YIIPYTOCTHY

Jlaboparopnas pabora Ne2
"H3MepeHue yCKOpeHUs CBOOOIHOTO
nageHus"

Cuna TpeHust

Pemenue 3aga4 no teme «Cuna
TPEHUS»

Pemenne 3aga4 o Teme "3aK0HBI
Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

https://m.edsoo.ru/ff0ae612

Bbubmnoreka LIOK
https://m.edsoo.ru/ff0ae72a
Bbubnmurorexa [JOK
https://m.edsoo.ru/ff0ae982

Bbubauoreka LIOK
https://m.edsoo.ru/ff0ael76

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0aeb6c
Bubnuorexa [JOK
https://m.edsoo.ru/ff0aeca2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0aee28

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

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

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



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e

23

24

25

26

27

28

29

30

31

32

33

Cuuta TSHKECTH M 3aKOH BCEMUPHOTO
TATOTEHHS. Y CKOPEHUE CBOOOIHOTO
TMaCHUS

Pemenue 3anau no reme "Cuia
TSDKECTU M 3aKOH BCEMUPHOT'O
TAroTeHUs"

Pemenue 3agau nmo teme "Cuna
TSDKECTU M 3aKOH BCEMUPHOT'O
TArOTCHUS"

IlepBas kocMu4ecKkast CKOPOCTb.
HesecomocTs 1 nieperpysku
PaBHoBecue maTepuagbHON TOUKH.
AGconmoTHO TBEPIOE TEIO.
PasHoBecue TBEpAOrO TENA C
3aKpEMIEHHON OChIO BpaIlleHUs
MowmeHT cunsl. LleHTp TsxecTu
Pemenue 3amaud mo reme "MomeHT
cuibl. LeHTp TsxecTn"

IloaroroBka K KOHTPOJIBbHOH padoTe 1o

TeMe "MexaHn4yecKoe JBHKEHHE.
Bzaumopeiicteue Ten"
KonrponeHas padora Nel no teme
"MexaHU4YeCcKoe JIBUKEHUE.
Bsaumopeiicteue Ten'"

Mwmnynsc tena. Ummysbe cusbl. 3aKoH

COXpaHEeHHs] UMITyJIbca. YIIpyroe u
HEyNpyroe B3auMOJAEHCTBHIE

Pemenue 3aga4d mo teme "3akoH

Bubnuotexa [JOK
https://m.edsoo.ru/ff0af044

bubmmoreka [JOK
https://m.edsoo.ru/ffO0af5f8

Bubnuorexa [JOK
https://m.edsoo.ru/ff0af33c

Bubnuorexa [JOK
https://m.edsoo.ru/ff0afe36

bubmoreka [JOK
https://m.edsoo.ru/ff0b02b4

Bbubnuotexa [JOK
https://m.edsoo.ru/ff0b0408

bubnuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bubmnoreka [IOK
https://m.edsoo.ru/ffOb07fa

bubnuoreka [JOK


https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

34

35

36

37

38

39

40

41

42

43

44

45

46

COXpaHeHHs UMITyJbca"

Pemenue 3ama4 mo reme "3akoH
COXpaHeHHs UMITyjbca"

Mexanundeckasi paboTa U MOILIHOCTh

Pabora cuibl TAXKECTH, CUIBL
YIPYTOCTH U CHJIBI TPEHHS

Pemenue 3amaud no reme "Pabora u
MOIIHOCTB"

CBs13b SHEPTUH U PAOOTHL.
IoTeHumanbHas SHEPTUs

Kunernueckas sneprus. Teopema o
KMHETUYECKON HEPTUU

3akoH COXpaHE€HUs SHEPIUU B
MCXaHUKC

KonebaTensHoe IBMKEHHE U €r0
XapaKTEePUCTUKU

KonebaTensHoe IBMKEHNE U €T0
XapaKTepI/ICTI/IKI/I

T'apmonnueckue KoneGaHus

3aryxaronme KojaeOaHusI.
BeinyxaeHHbIC KoneOanus. Pe3oHaHe

Maremaruueckuii 1 NpyXUHHBIH
MasiITHUKU

Jlabopartopnas pabora Ne3

"HccnenoBanue 3aBUCUMOCTH I1€pUOJIa

¥ 9aCTOTHI CBOOOIHBIX KOJICOaHMI

https://m.edsoo.ru/ff0b096¢c

bubnmmoreka [JOK
https://m.edsoo.ru/ff0b0a84
Bubnuotexka [JOK
https://m.edsoo.ru/ff0b0db8

Bubnmorexa LIOK
https://m.edsoo.ru/ff0b0c32

bubmmoreka [JOK
https://m.edsoo.ru/ff0b12fe

bubnuorexa [JOK
https://m.edsoo.ru/ff0b1858

Bbubauoreka IIOK
https://m.edsoo.ru/ffOblaec

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0b20f0

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

47

48

49

50

51

52

53

54

55

56

57

58

HUTSIHOTO MasiTHUKA OT €ro JUIMHbI"
IIpeBparuenue 3Hepruu npu
MeXaHMYEeCKUX KoJeOaHusIX
Mexanndeckne BomHbI. CBOWCTBA
MeXaHU4YEeCKUX BOJH. [IpoosibHbIC U
TOTIEPEYHBIC BOJIHBI

Mexannveckue BoiHbI. CBOWCTBa
MeXaHU4YEeCKUX BOJH. [IpososbHbIe U
TIOTIEPEYHBIC BOJIHBI

Jlimna BosHbl. CKOpPOCTh
pacnpocTpaHeHus BOJIH

3Byk. PacipocTpanenue u orpaxenue
3ByKa

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AxycTHueckuil pe3oHaHC
Pacnpoctpanenue 3Byka. 3ByKOBbIC
BOJIHBI

IToaroroBka K KOHTPOJIBEHOW paboTe 1o
TeMe "3aKOHBI COXPAaHEHHUS.
Mexanudeckue KoyieOaHust U BOJHbI"
KonrponbHas padora Ne2 1o teme
"3aKoHBI coXpaHeHUs. MexaHn4eckue
KoJsieGaHust ¥ BOJIHBI"
DNeKTpOMarHUTHOE MOJIE.
DJeKTPOMAarHUTHBIC BOJIHBI

CaoiicTBa DJICKTPOMAarHuTHBIX BOJIH

Pemrenue 3amau Ha OIIpCACIICHUE
YHaCTOThI U JIJIMHBI BHCKTpoMaFHHTHOﬁ

Bbubnurorexka [JOK
https://m.edsoo.ru/ff0b197a

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b21fe

Bbubauoreka IIOK
https://m.edsoo.ru/ff0b25f0

Bubnmuorexa [JOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

59

60

61

62

63

64
65
66

67

68

69

70

BOJIHBI

3HCKTp0MaI‘HI/ITHaH npupoaa CBETa.
CKOpOCTB cBeTa. BoiHOBEIE CBOMCTBA
CBCTa

Hcrounuku csera. IIpsmonuneiinoe
pacnpocTpaHeHue CBeTa. 3aTMEHUS
Comnnua u JIyHsl

3akoH OTpaXXCHUs: CBETA. 3epKana.
Pemenne 3a/1a4 Ha IPUMCHCHHUEC
3aKOHa OTPAXXECHUA CBETA

IIpenomnenue cBera. 3akoH
NPEJIOMIICHHS CBETa

TTomHoE BHYTPCHHEC OTPaXCHUEC CBETA.
Hcnonb3oBaHue MOJIHOTO BHYTPEHHETO
OTpaXX€HU B ONITUYICCKUX CBETOBOAAX

JInazel. OnTrdeckast cujia JIMH3BI
JIunzel. OnTryeckast Cria JIHH3BI

JInnzel. OnTHYeckast Cujia JIWH3BI

Ioctpoenne n3o0paskeHuH B INH3AX

IlocTpoenue nzo0paxxeHni B IMH3AX

IlocTpoenue nzo0paxxeHni B IMH3AX

I'ma3 xak onTudeckas CucTeMa. 3peHHe

Bbubmuorexa LIOK
https://m.edsoo.ru/ff0b31d0

bubmoreka [JOK
https://m.edsoo.ru/ff0b3658

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

bubnuotexka [JOK
https://m.edsoo.ru/ff0b3aea

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOb3c5c

bubnuoreka [JOK
https://m.edsoo.ru/ff0b3f2c

bubmoreka [JOK
https://m.edsoo.ru/ff0b23ca
bubmmoreka [JOK
https://m.edsoo.ru/ffOb444a
Bubnuorexa [JOK
https://m.edsoo.ru/ff0b2fe6
bubmuoreka LIOK
https://m.edsoo.ru/ffOb2c6c
Bubnuorexa [JOK
https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b4684

71

72

73

74

75

76

77

78

79

80

81

82

83

I'na3 xak onrtuueckas cuctema. 3peHue
PasnoxxeHue 0eoro cBera B CIIEKTP.
Oneitel HetoTona. CroxeHue
CHEKTpaJbHBIX LBETOB. Jucnepcust
cBeTa

Jlaboparopnas paborta Ne5
"HabnrofeHme CIiIomHoro u
JIMHENYAThIX CHEKTPOB UCIYyCKaHus"
Omsite Pesepdopna n mranerapHas
MOJIEJIb aTOMa

IToctynatst bopa. Moaens atoma bopa
Hcnyckanue u noriomeHue cBeta
aroMoM. KBaHThl. JInneiuaTeie
CIEKTPbI

PannoakTHBHOCTE U €€ BUIBI

Ctpoenue aToMHoro siapa. Hyknonnas
MOJENb

PagnoakTHBHbIC TIPEBPAILCHUS.
H3oTonsl

Tlepuon momypacnana

SnepHble peakunu. 3aKOHBI
COXpaHEHHs 3apsA0BOr0 U MacCOBOTO
qucen

DHeprus cBs3u aTOMHBIX sijiep. CBsi3b
MAacChl U SHEPTUH

Pemenne 3amay 1o teme:
"PangroakTuBHBIC IpeBpanieHus"

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOcOf4c

bubnmoreka [JOK
https://m.edsoo.ru/ff0b4206

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

Bubmuoreka [IOK
https://m.edsoo.ru/ffOcl44c

bubnmmoreka [JOK
https://m.edsoo.ru/ff0c1672
Bbubmuoreka [JOK
https://m.edsoo.ru/ffOc18ac

Bubanoreka IIOK
https://m.edsoo.ru/ffOclald

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

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0cld7a
bubnuoreka [JOK
https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1b4a

84

85

86

87

88

89

90

91

92

93

94

Pemenue 3aga4 no TeMe:
"PapnoakTHBHbIE IpeBpaleHUs"

Pemrenne 3amad mo teme:
"PasmoakTiBHbIE peBpanieHus"
Peakuuu cuHTE3a M ACTICHUS ICP.
Wcrounnku sueprun ConHia u 38€31
Pemenue 3anau no teme "Snepusie
peakuun”

Pemrenue 3anau no teme "SnepHoie
peakuun"

TloaroroBka K KOHTPOJIBHOM padboTe 1Mo
TeMe "DIeKTPOMarHUTHOE TI0JIE.
DJIeKTPOMarHUTHBIC BOJIHBI.
KBanToBsie siBieHus"

KonTpomnsHas padora Ne3 no teme
"DIEeKTPOMAarHUTHOE TOJIE.
DJIeKTPOMarHUTHBIC BOJIHBI.
KBanToBsic sBeHus"

Jlaboparopnas pabora Ne7 "U3yuenue
JIeJICHUS sI[pa aToMa ypaHa 1o
¢otorpaduu Tpexos"

IloBropenue, 0600LICHNE.
JlaboparopHsie paboThI IO Kypey
"B3aumojeiicteue ten"

IloBropenue, o6o01LIEHNE.
JlaboparopHble paboThI IO Kypcy
"B3aumojeiicteue tein"

IToBTOpenue, o6o6meHue. Penrenne

Bubnuotexa [JOK
https://m.edsoo.ru/ff0cOe2a

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c1e88

Bbubauoreka LIOK
https://m.edsoo.ru/ff0c1550

bubmuoreka LIOK
https://m.edsoo.ru/ff0c223e

Bbubnuotexa [JOK
https://m.edsoo.ru/ff0c2126

bubmnoreka [IOK
https://m.edsoo.ru/ff0c245a

bubnuoreka [JOK


https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c245a

95

96

97

98

99

100

101

102

PacCUE€THBIX U KAYE€CTBEHHLIX 3a/1a4 110
teme "TemnmoBbie mporecchr”

IloBropenue, o6o0uieHue. Penenue
pacyueTHBIX M KaYeCTBEHHBIX 3324 10
teme "KIIJ] TeruoBbIx qBurarencii”
IloBropenue, 0600IeHue. Penienue
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 110
teme "KIIJ anexrpoycTanoBoK"

IloBropenue, 06001ICHHE.
JlaboparopHsie pabOThI IO KypCy
"CBeTOBBIC SIBJICHUS"

IloBTopenue, o600menue. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHS B MEXaHHKe"
IloBropenue, o600menue. Pabora c
TekcTamu 1o Teme "Konebanus u
BOJIHBI"

IloBTopenue, o6o0ueHue. Padora ¢
TekcTamu 1o Teme "CBETOBBIC
sIBIICHHS"

IloBropenue, o6o0uieHue. Pabora ¢
TekcTamu 1o Teme "KBaHToBas u
anepHas puznka"

IloBropenue, o600menue. Pabora ¢
TekcTamu 1o teme "KBanToBast u
anepHas pusnka”

OBIIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

102

https://m.edsoo.ru/ff0c2572

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c2a22

bubnmoreka [JOK
https://m.edsoo.ru/ff0c2b30

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c2c52

bubnuorexa [JOK
https://m.edsoo.ru/ff0c2d6a

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0c2e82

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

Bubnmnorexa LIOK
https://m.edsoo.ru/ff0af8be
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[IpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHUS
OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBanus (7 Kiacc)

Kon ITpoBepsieMble peAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
mpoBepsie MpOTrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs
MOTO
pe3yibTa

Ta

11 MCIIOJIb30BATh U3yYEHHbBIE MTOHSITHS

12 pa3inyath SBICHUS 10 OMKUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHHUE

13 pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KAIOLIEM MHUpE, B TOM
yuciae (pusnueckue SBICHHS B NMPHUPOJE, NMPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33]ady B
yueOHYI0, BBICTISATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUIMA

14 OMKCHIBaTh M3yYEHHBIE CBOWCTBA Tel W (DU3WUYECKUE SIBICHUS, HCIOJIB3Yys (pu3nueckue
BEJIMYMHBI, MPH OMUCAHUM TPABUIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIIONIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS U EAWHUIBl (U3WYECKUX BEJIWYHMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BEIMYMHAMH, CTPOUTH rpapuku
M3YUEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEINIMH

15 XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOIECCHI, UCIONb3Yys U3yUYECHHBIE
3aKOHBI, TPM 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTUYeCKOE BhIpaKEHUE

1.6 OOBACHATH (PHU3HUECKUE SIBICHHUS, MPOLIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUil MPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATh MPUYUHHO-CIIEICTBECHHbIE
CBSI3U, CTPOUTH OObsSCHEHHE M3 | - 2 JIOTMYECKMX IIAroB ¢ omopoil Ha 1 - 2 M3yueHHBIX
CBOICTBA (PU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTHU

1.7 pelaTh pacyeTHbIe 3aa4u B 1 - 2 nefcTBUs, UCII0NIb3Ys 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOIINE
¢bu3nyecKkre BETUYMHBI: HA OCHOBE aHallM3a YCIOBUS 3a]auy 3aliChIBaTh KPAaTKOE YCIOBUE,
MOJICTABIIATh (PU3UYECKUE BEIWYMHBI B (OPMYIBI U TPOBOJUTH pACUeThl, HAXOIUThH
CIpPaBOYHbIC JIaHHBbIE, HEOOXOIUMBIC Ui PEIICHUs 3a]ad, OLIEHUBATh PEATUCTHUYHOCTD
MOJTy4eHHOW (PU3NYECKON BEITMUNHBI

18 pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3UYECKHUX METO/OB, B

OMHMCAHUU UCCIEI0BAHMS BBIICIATh IPOBEPsEMOE MPEANON0KEHHE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATh MOMYYEHHBIH PE3yNbTaT, HAXOJUTh OIIMOKM B XOJ€ ONbITa, AeNaTh
BBIBOJIBI 10 €TI0 PE3yJIbTaTaM
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MPOBOAMTD OIBITHI MO HAOMIOJEHUIO (PU3MUECKUX SBJICHUN WM (GU3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh MpPOBEpsiEMblEe MPENOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0XKEHHOIO
000pyZ0BaHUs, 3aMKUCHIBATH XO/1 OIBITa U (POPMYJINPOBATH BHIBOJIBI

1.10

BBINOJIHATE NPSIMbIE M3MEPEHMsI C HMCIIOJIb30BAaHMEM aHAJOrOBBIX M LU(POBBIX MPUOOPOB,
3allMCBhIBaTh IMOKa3aHMUA MPHOOPOB C Yy4YETOM 3aJaHHON aOCOJIOTHON IMOTPELIHOCTH
U3MEPEHUMN

111

MPOBOANTh HCCIEIOBAHHE 3aBHUCHUMOCTH OAHOW (PU3NYECKOM BETUMYMHBI OT JPYrod cC
UCIIONIb30BAaHUEM TMPSAMBIX HM3MEPEHUH, Y4acTBOBaTh B IJIAHHUPOBAHUHM  y4eOHOTO
MCCIIeI0BaHMS, COOUPATh YCTAaHOBKY U BBIMOJHATH H3MEPEHHS, CIENYS MPEIIOKECHHOMY
iany, (pUKCUpPOBaTh

PE3YyIbTAaThL HOqueHHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘-IeCKI/IX BCJIMYMH B BHJAC MNPCIIIOKCHHBIX
Ta6JII/II_[ n Fpa(bI/IKOB, ACJIaTh BBIBOJELI ITO pE3yJibTaTaM HCCIICAOBAHUSA

112

IIPOBOJUTh KOCBEHHbIE M3MEpPEHMs (U3MYECKUX BEJIMYMH, CIEeAys MpelIokKeHHOH
MHCTPYKLIMU: TIPU BBITIOJTHEHUH H3MEPEHU coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUHCIIATh 3HAYEHUE NCKOMOW BEITMYUHBI

1.13

co0JII01aTh MpaBUiIa TEXHUKK 0€30IaCHOCTH IpHU paboTe ¢ 1abopaToOpHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTepHU30BaTh
NPUHIUNBL I€HCTBUS M3YYEHHBIX NMPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C MOMOIIBIO HX
ONHCaHUs, HCIONb3ys 3HAHUS O CBOWCTBaX (U3MUECKUX SBJICHUM U HEOOXOAMMBbIE
¢du3nveckre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

NPUBOJIUTL  NpPUMEPHl  (HaXOIuUTh HMHPOpPMAMIO O MpUMeEpax) MPaKTHUECKOTO
UCTIONB30BaHUST (U3MYECKUX 3HAHWKW B TIOBCEJHEBHOM JKM3HM Ui OOeCTieueHHs
0€30macHOCTH NMpHU OOpalleHUH ¢ IPUOOPaMU U TEXHUYECKHMMU YCTPOMCTBAMU, COXPAaHEHUS
3JI0POBbsI U COOJIIOJICHUS HOPM 9KOJIOTUYECKOT0 ITOBEIECHUS B OKPYKAIOLIEH cpefie

1.16

OCYIIIECTBIATH OTOOp HCTOYHUKOB HWH(pOpManuu B ceTd HHTEpHET B COOTBETCTBUHU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOIIUXCS 3HAHUM WM IyTeM CpPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISATH HH(DOPMAIIHIO, KOTOPAs SBJSCTCS MPOTHBOPSUUBON WIIH
MOJKET OBITh HEJIOCTOBEPHOU

1.17

UCIIOJIb30BAaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3M4eCKOro cozaep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT, BiaJeTh
npreMaMHi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAIUU U3 OJHOW 3HAKOBOM
CUCTEMEI B IPYTYIO




1.18 co3laBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHHsS Ha OCHOBE 2 - 3
UCTOYHHUKOB HMH(pOpManuu (U3NYECKOro COAEp)KaHUs, B TOM YHUCIE IMyOJIMYHO JAemaThb
KpaTKHe COOOIIEHUs O pe3yJbTaTaX MPOEKTOB WM Y4E€OHBIX HCCIIECIOBAHHUM, MPU ITOM
IpPaMOTHO KCIOJIb30BaTh W3YYEHHBI MOHATUHHBIN anmapar Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIIJICHHE MPE3CHTAMEH

1.19 IPU BBIMOJIHEHUH YYEOHBIX IPOEKTOB W HCCIENOBaHMH paclpenensiTh OOS3aHHOCTH B
Ipynne B COOTBETCTBMM C IOCTaBICHHBIMHU 3aJadaMH, CIEAWTH 32 BBINOJIHEHHMEM IUIaHA
JeHCTBUH, aJeKBaTHO OIICHUBaTb COOCTBEHHBIM BKJIaJ B JAEIATEIbHOCTb TPYIIIBL,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOACHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX

Tabnuma 22.1
[TpoBepsieMbie 21eMeHTHI coepskanus (7 Kiacc)
Kon Kon [IpoBepsieMbIe 2IIEMEHTBI COEPIKAHUS
pasznena 3JIEMEHTA
1 OU3UKA U EE POJIb B I[IO3HAHMHM OKPYXXAIOILIEI'O MHUPA

11 ®usuka - "Hayka o mnpupone. SIeimeHus npupoxasl. dusuyeckue SBICHUSA:
MEXAHUYECKHE, TEILIOBBIE, DJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC

1.2 @usnueckue BeaMYUHBI. V3MepeHue ¢u3MUecKuX BeaHuuH. Pu3HuecKue
npubopsl. [TorpemHocTs u3MepeHuil. MexxayHapoiHasi cucTeMa eAMHHIL

13 EcrecTBeHHO-HayuHBIE METOJ| TO3HaHUS: HAOJIOAEHUE, IIOCTaHOBKA
HAay4yHOTO BOIPOCA, BBIJBMKEHHE THUIIOTE3, AIKCHEPUMEHT I10 IpPOBEPKE
runoTe3, 00bsICHEHHEe Ha0Jr01aeMOro SBICHUS

14 Onucanue GpU3NUECKUX SBICHUH C TOMOIIbIO MOZETEH

15 [TpakTuyeckue pabOTHI:
W3mepenne pacCTOSHUN.
N3mepenune o0bema KUAKOCTH U TBepoTo Tena. OnpeneieHre pasMepoB
MaJbIX TeJl.
W3mepenne  Temmeparypbl [pU  TOMOLIM  KUJAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

2 ITEPBOHAYAJIBHBIE CBEJAEHIA O CTPOEHNWUN BEHHIECTBA

2.1 CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHL,
JTIOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE BEllecTBa

2.2 JBmwxenne wuactur BemecTBa. CBfA3p CKOPOCTH  JIBMKCHHS YAacTHIL C
Temneparypoil. bpoynoBckoe nBmxenue, U dysus




2.3 BzanmoneiictBue YACTHIL BEIIECTBA: MIPUTSDKEHUE u
OTTAJIKMBAHUE

2.4 ArperaTHble COCTOSHUSI BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPJbIX
(kpucTamIuyecKkux) Tel. B3amMoOCBS3bp MEXKOYy CBOWCTBAaMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOSHUEM

25 Oc00EeHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6 [TpakTuyeckue pabOTHI:
OneHka nuaMmerpa aToMa METOJOM PSIOB (C HUCIOIb30BAHHEM
¢doTtorpadwuii).
OnBITHI 110 HAOTFOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnbITl 1O  OOHAPYXKEHHUIO JEHCTBUS CHUJI  MOJIEKYJISIPHOTO
MIPUTSKCHUS

JABWXEHUWE U B3AUMOJENCTBUE TEJI

3.1 Mexanudeckoe JBWKeHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE
JIBIOKEHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBH)KECHHH.
Pacyer myTu 1 BpeMEeHU JBUKEHUS

3.3 SBnenne nHepuuu. 3aKOH MHEpUUH. B3anmonaeicTBue Ten Kak
MpUYMHA U3MEHEHHsI CKOPOCTH JIBIDKEHUS Tell. Macca Kak mepa
WHEPTHOCTH TeJa

34 IInornocte BemectBa. CBSI3b IIJIOTHOCTH € KOJHYECTBOM
MOJIEKYJ B €JMHHIIE 00beMa BEIeCTBa

3.5 Cuna Kak XxapakTepuCTUKa B3aUMOICHCTBUS Tel

3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHne cuiibl ¢ MOMOIIBIO
JIMHAMOMeETpa

3.7 SIBneHue TATOTeHMs U cuia TsbkecTH. Cuila TSDKECTH Ha IPYTHX
a”erax. Bec tena. Hesecomocth

3.8 Cuna tpenus. TpeHune CKONbXEHHS M TpeHue Nokos. TpeHue B
MPUPOJIC U TEXHUKE

3.9 CrnoxeHue  CWI,  HalpaBJIEHHBIX 1O  OJHOM  TPSIMOM.
PaBHopelicTByIOIIAs CHIT

3.10 [TpakTuyeckue paboThI

Omnpenenenre CKOPOCTH PaBHOMEPHOrO ABMXKEHUs (IIapuKka B
AKHUJKOCTHU, MOJIEIIN DJIEKTPHUUECKOr0 aBTOMOOMIIS U TaK Jajiee).
Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHS Opycka Win
HIapHUKa 110 HAKJIOHHOM TUIOCKOCTH.




Omnpenenenre MIOTHOCTH TBEPAOIO Teja.

OnbITel,  JEMOHCTPUPYIOLUIME  3aBUCHUMOCTb  PACTSKEHHS
(medopmaniun) Npy>KUHBI OT IPUIIOKEHHOM CHIIBI.

OmnbITel, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb  CHJIBI  TPEHUS
CKOJIbKEHUSI OT Beca Tejla W XapakTepa CONPUKACAIOLIMXCS
[IOBEPXHOCTEU

3.11

®duznyeckue SBICHUS B npupoac: INpUMEpPbl ABUKCHHUA C




Pa3jINUHbBIMU CKOPOCTSIMU B )KMBOII U HEXHBOI npuponae, JeiicTBHE
CHJIBI TPCHUS B ITPUPOJAC U TCXHUKCE

3.12

TexHUuecKre yCTporuCTBa: AUHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEP/IbIX TEJL, )KMJIKOCTEI U TA30B

4.1

I[aBJ'IeHI/IC TBEPAOro Teja. Crioco051 YMCHBIICHUS U YBCIIMUCHUSA JABJICHUA

4.2

JaBnenne rasa. 3aBHUCUMOCTb JaBJCHUs Ta3a OT 0OObeMa, TeMIeparypsl

4.3

[Tepenaya naBnaeHus TBEPIABIMH TEJIAMH, KUIKOCTIMHU U Ta3aMu. 3aKOH
ITackang. ITneBMaTHUeCKHE MAIIIHHEI

44

3aBUCHMOCTh JABJICHHUS JKUJIKOCTH OT DIYyOWHBIL. [ HMapocTaTmueckuid
napaaokc. CooOrmrarontuecs: cocyasl. [ uapaBimueckue MeXaHu3Mbl

4.5

Atmocdepa 3emnn u arMmocdepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS
BO3AymHOM  obomoukn 3emnu. Ombir  Toppuuemnu.  3aBHCHMOCTB
aTMOC(EepHOro AaBICHUS OT BBICOTHI HaJl YPOBHEM MOpS

4.6

N3mepenne armocheproro nasnenus. [Ipubopsr 11 namepenus
aTMOC(EPHOTO JIaBJICHUS

4.7

JlelicTBME XUIKOCTHM M ra3a Ha MNOTPYKEHHOE B HHUX TeEJO.
BrrTankuBaromias (apxumMenoBa) cuia. 3akoH Apxumena

4.8

IInaBanue Ten. Bo3nyxoruiaBanue

4.9

[TpakTnyeckue paboOThI:

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJAE OT o0beMa MOTPYKEHHOU B
JKUAKOCTh YacTH TeJa.

Omnpenenenre BHITAIKUBAIOIIEH CUIIBL, JEHCTBYIONIEH Ha TEJO, OTPYKEHHOE
B KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, IEHCTBYIOLIEH Ha TEJO B
JKUAKOCTH, OT MaccChl Tela.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLIEH  CHJIBI,
JIeMCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BbEMa MOTPYKEHHOW B JKHUIKOCTh
YacTH TeJIa U OT INIOTHOCTH JKUJKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKHA U ONPEIECICHUE
€€ rpy30I0IbEMHOCTH

4.10

@dusznyeckre SBIECHUS B MPHUPOJE: BIMSHHE aTMOC(EpHOro IaBICHUS Ha
JKUBOU OpraHu3M, IUIaBaHUE PHIO
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TexHu4yeckne  yCTpOWCTBA:  COOOINIAIONIMECS  COCYHABI,  YCTPOHCTBO
BOJIOTIPOBO/A, THAPABIMYECKHN Mpecc, MaHOMETpP, O0apoMeTp, BHICOTOMED,
MOPIIHEBOW HACOC, APEOMETP

5) PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanuueckasi pabota

5.2 MexaHnueckasi MOITHOCTb

5.3 [TpocTble MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBECHSI ppluara

5.4 [TpumeHeHne mpaBuiIa paBHOBECHS pbluara K OJI0Ky

9.5 "3omoroe mpaBuio" MexaHukd. Kod(huimeHT mose3Horo AeWCTBUS
MexaHu3MoB. [IpocTbie MexaHu3MBbl B OBITY M TEXHUKE

5.6 [ToTeHimanbHas SHEPruu Teja, MOJHITOTO HaJ 3eMileh

5.7 Kunernaeckas sHeprus

5.8 IlonHast ~mexaHWueckass dSHEprus. 3aKOH M3MEHEHUs U
COXpPaHEHMsI MEXaHUYECKOH dHepruu

5.9 [TpakTuyeckue pabOTHI:
Omnpenenenne pabOThl CHJIBI TPEHUS TIPH  PABHOMEPHOM JIBHKCHHUU
TeJa Mo rOPU30HTAIBHON MTOBEPXHOCTH.
HccnenoBanue yciaoBuil paBHOBecus poryara. Mzmepenne KI1J]
HAKJIOHHOM IIOCKOCTH.
M3y4eHne 3aK0Ha COXpPaHEHUsI MEXaHUYECKOW SHEPIUN

5.10 dusnyeckue sSBICHUS B IPUPOJE: PhIUary B TEJIE YEIOBEKA

5.11 TexHuueckue ycTpolcTBa: pelyar, MOABHKHBINA 1 HEIOBU)KHBIN OJIOKH,
HAKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHU3MEBI B OBITY

Tabnuma 22.2
IIpoBepsieMble TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTesbHON MporpamMMsl (8 Kitacc)
Kon ITpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3zoBaTeIbHOMN
poBepsie IIPOrpaMMbl OCHOBHOT'O 0011eTr0 00pa3oBaHUs
MOTO
pe3ysbTa
Ta
11 UCIIOJIb30BAaTh IIOHATHUS




1.2

pasnuyaTh SBJICHUS M0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE

13

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KAIOLIEM MHUpE, B TOM
yuciae pusnueckue siBIEHUS B MPUPOJAE, IPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3ajjauy B
yueOHYI0, BBICIIATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3UUECKUX SBICHUM

14

OIUCHIBaTh W3YYEHHBIE CBOMCTBA Tesl M (U3NYECKUE SBICHMS, MCIOJB3Ys (U3NYECKHE
BEJIMYMHBI, MPH ONUCAHUM TNPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICT HCHOIB3yEeMBIX
BEIMYMH, OOO3HAUeHHWsI W EIUHUIBI (U3UUYECKUX BEIMYUH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAOIINE JAHHYIO (DU3MUYECKYIO BEIIMYMHY C IPYTMMH BETUYMHAMHE, CTPOUTH TpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEH (pr3nuecKuX BEJINYUH

15

XapaKTCPU30BaTh CBOICTBa TCI, (bI/I?,I/ILICCKI/Ie SABJICHUA W MMPOLECChI, UCITIOJB3Yyd U3YYCHHBIC
3dKOHBbI, IIpH J3TOM JaBaTb CJIOBCCHYIO (bOpMy.TIHpOBKy 3aKOHa M 3aIllMChbIBAaTh CIo
MAaTCMaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHUTYyalui
IIPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh PUUMHHO-CIEICTBEHHbIE CBS3H,
CTPOUTH OOBsICHEHHE U3 | - 2 JIOrMYeCcKHX IaroB C MOMOIMIbI0 1 - 2 M3y4eHHBIX CBOWCTBA
(bu3n4ecKuX sIBICHUH, PU3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3a/1a4u B 2 - 3 NeHCTBUS, UCIIONIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
¢u3nyeckre BeIMYUHBI: HA OCHOBE aHaJN3a YCJIOBHUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JJIs PELICHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (QOPMYIIBI,
HEOOXOAUMBIE JJIsl €€ pelleHHs], TPOBOUTh PacueThl U CPAaBHUBATh MOJIyYCHHOE 3HAUCHHE
(bu3nYeCKOi BETUYNHBI C U3BECTHBIMU JAHHBIMU

18

pacrio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOXXHO PCHIUTL IPU IMOMOIIN (1)I/I3I/I‘-I€CKI/IX METOJ0B,
HCIIOJIB3Ys OIMMCAHUC HUCCICAOBAHHA, BBIACIATL IMMPOBEPACMOC MPCATIIOIOKCHNUE, OLICHUBATD
MMPpaBUJIbHOCTD IMOPsAAKA IIPOBCACHUA UCCICAOBAHUA, ACIATh BHIBOAbI

1.9

IIPOBOJUTH OMBITHI 110 HAOMIOAEHUIO (PM3NYECKUX SBICHUN WM (PU3MYECKHX CBOMCTB Tel:
(bopMynMpoBaTh NMPOBEPsiEMble MPEINONI0KEHUA, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pYIOBaHUs, OMIMCHIBATH X0 OTBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TIPSIMBbIE M3MEPEHHS C HCIOJIb30BAaHMEM AaHAJIOTOBBIX NMPHOOPOB M JATYMKOB
(Gu3nUecKUX BENMYMH, CpPaBHUBATh pE3yJabTaThl M3MEPEHHHA C Y4YETOM 3aJaHHOU
a0COJIIOTHOM MOIPEIIHOCTH

111

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOW (PM3MUECKOU BEIMYUHBI OT JPYTOi C
HCIIOJIb30BaHUEM OpsMBIX ~ U3MEPEHHMH:  IUIAHUPOBATH




UCCIIeIOBaHHe, COOMpPAaTh YCTAaHOBKY M BBINOJHATh HU3MEPEHMs], CIENys MPEeaIoKEHHOMY
I1aHy, GUKCUPOBATh PE3yNbTaThl MOJYUYEHHOW 3aBHCUMOCTH B BHJE TaOnuIl U rpadukos,
JlefaTh BBIBOJBI 110 PE3YJIBTATAM UCCIIEA0BAHUS

112

NpOBOAUTL KOCBCHHBIC HU3MCPCHUA (I)I/ISI/I‘leCKI/IX BCJIIMYUH: IUJIAHUPOBATHL H3MCPCHUA,
COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJICAYA HpeﬂHO)KCHHOﬁ HHCTPYKIIMU, U
BBIYHCJIATH 3HAYCHHUC BCJIIMYHUHBI

1.13

COOJI0IaTh MpaBUyIa TEXHUKU 0€30IaCHOCTH TpU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIB! ASHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpO Ha WX ONHWCAHMs, HCIOJNb3YyS 3HAHHUA O CBOWCTBAX (U3MYECKUX SIBICHUN H
Heo0XouMble (GU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U M3MEPUTEIbHBIE TIPUOOPHI IO CXeMaM U
CXEMaTHUYHBIM PUCYHKAM, COCTABJISTh CXEMBbI JIEKTPUUECKHUX IIETICH C TTOCIE0BATEIIBHBIM H
HapanneanHM COCAUHCHHUCM JJICMCHTOB, pa3n1z1qa51 yCJIOBHBIe 0603Haqu1/151 3JICMCHTOB
AIIEKTPUYECKHUX LIETIeH

1.16

NPUBOANUTH  NpUMEPHl  (HAXOAWTh HMH(GOPMAIMIO O TpPUMEpPax) MPAKTUYECKOTO
HUCITIOJIB30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUU B HOBCGI{HCBHOﬁ KU3HU  OJIA OGGCHG‘-IGHI/ISI
0€30macHOCTH TPU OOpaIlleHUH ¢ MPUOOPAMH U TEXHUUECKHUMH YCTPOHWCTBAMH, COXPaHCHHS
3JI0POBBS U COOJTFO/ICHUST HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpeie

1.17

OCYIICCTBJIATH ITOUCK I/IH(I)OpMaI_II/II/I (1)1/131/1%01(01“0 COACPIKaHUA B CCTU I/IHTepHeT, Ha OCHOBC
UMCIOIINXCA 3HAHUH U IIyTeM CpaBHCHHA OOIMOJHUTCIBHBIX HWCTOYHUKOB BbIACIATH
I/IH(I)OpMaI_II/Ho, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI WJIA MOYET OBbITh HeILOCTOBepHOI\/’I

1.18

UCMOJb30BaTh TMPHU BBINOJHEHUH YYEOHBIX 3aJaHMi HayYHO-TIONMYJSPHYIO JHUTEparypy
(bu3M4ecKOro coxep)kaHus, CIpaBOYHBIC MaTepHalbl, pecypchl ceTd MHTepHeT; BiaueTh
IpUeMaMM KOHCHEKTHUPOBAaHUS TEKCTa, MpeodpazoBaHus MH(GOPMaLMK U3 OJJHOW 3HAKOBOIi
CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE U KpaTKWE YCTHbIE CooOIIeHus, 0000mmas
UH(OPMALIMI0O M3 HECKOJbKUX HCTOYHHKOB (U3UYECKOTO COACpXKaHHs, B TOM YHCIE
MyOJMYHO TPEJICTABISATh PE3yIbTaThl MPOEKTHOW WIIM WCCIEAOBATENIbCKOM JIESITeIbHOCTH,
IpU 3TOM TPAaMOTHO HCIOIb30BaTh HM3YUEHHBIM TMOHATHHHBIA ammapaT Kypca (QHU3UKH,
COMPOBOXK/IATh BHICTYIUICHUE MPE3eHTAIUEH

1.20

IpU BBHIMOJHEHUH Y4eOHBIX IMPOEKTOB M HCCIENOBaHUM (PU3MUECKHUX MPOIIECCOB
pactpenensits OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C




IIOCTAaBJICHHBIMU 3aJadaMU, CJICIHUTH 3a BBIIIOJJHCHHUEM IIJIaHa )I@flCTBI/II)i U KOPPEKTUPOBATH
€ro, aJ€KBaTHO OICHUBATh COOCTBEHHBIH BKJIaad B JACATCIBHOCTL TI'PYIIIBI, BBICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, MMPOSABJISAA TOTOBHOCTD Pa3peIllaThb KOH(bJ'II/IKTBI

Taobmnuua 22.3
ITpoBepsieMbie 351eMeHThI coeprxkanus (8 kiacc)
Kon Kon [IpoBepsieMbIe 37IEMEHTBI COACPIKAHMUS
pazniena SIIEMEHTa
6 TEITJIOBBIE SABJIEHU A
6.1 OCHOBHBIC TTOJIOKCHHSI MOJICKYJISIPHO-KHHETHYECKOH TEOpUHU

CcTpoeHHus BemecTBa. Macca u pasmepbl MoseKyid. OIBITHI,
MOATBEP)KJAIOIIME  OCHOBHBIE  IIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

6.2 Mopnenn TBEpIOTO, JKHIKOTO M Ta3000pa3HOTO  COCTOSTHHMA
BeniecTBa. Kpucramdeckune u aMmopgHbIe Teaa

6.3 OOBbsicHEeHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEPIBIX TEI Ha
OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU

6.4 CMaunBaHUE U KallWJUIAPHBIE SIBICHUS
6.5 TemoBoe paclIupeHNE U CKaTHE
6.6 Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBHIO TEIIOBOTO

JBHXXCHHA 4aCTHI]

6.7 Buytpennsis  sHeprus. CrnocoObl HM3MEHEHMsS BHYTPEHHEH
SHEPTHUH: TEIUIONepeada U COBEPIICHNE PadOThI

6.8 Bunel  Temnonepenadu:  TEIUIONPOBOAHOCTh,  KOHBEKIIWS,
U3JTyYCHHE

6.9 KonmdecTBo TemioTel. Y ienbHas TEMIOEMKOCTh BEIIECTBA

6.10 TeriooOMeH W TEIUIOBOS paBHOBECHE. YPaBHEHHE TEIJIOBOTO
OanaHca

6.11 [TnaBneHre W  OTBEpICBAaHWE KPUCTALUTMUECKHX  BEIECTB.

yz[eJ'IBHaH TCILIOTA IJIABJICHUA

6.12 [TapooOpazoBanue u koHzaeHcaiws. Mcnapenue. Kumenwue.
VY nenvHas TEIJI0Ta napooOpa3zoBaHUsI. 3aBUCHUMOCTD

TEMIIepaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS




6.13

BraxxnocTs Bo3myxa

6.14 OHeprus TOIMBA. Y IeNbHAsI TEIUIOTa CTOPaHUs

6.15 [Tpunuunsr pabotel TemnoBbix aBurareneil KIIJ[ TemnmoBoro nsurarens.
TenuioBble ABUTATENN U 3aIIMTa OKPYKAIOILEH Cpebl

6.16 3aKOH COXPAaHEHHsS U MPEBPALICHHsS] SHEPruu B TEIUIOBBIX IMpolieccax

6.17 [TpakTuyeckue pabOTHI:
OnbIThl 10 OOHAPYXKEHHIO JEUCTBUS CWJI  MOJIEKYJISIPHOTO
IIPUTSKCHHUS.
OnbITHl 10 BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WJIU caxapa.
OnbITel 1O  HAOMIOAEHUIO TEIUIOBOIO PACIIMPEHHs Ia30B, KHUJIKOCTEH
U TBEPJBIX TEIL.
Onpenenenue naBiaeHus Bo3AyXa B OaJlJIOHE MITPUIIA.
OmnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb JTABJICHUS BO3yXa OT €ro oobeMa
Y HarpeBaHUs WIN OXJIAKICHHUS.
[TpoBepka rumoTe3sl TUHEHHONW 3aBUCUMOCTH JTMHBI CTOJOWKA KUIKOCTH B
TEPMOMETPHUUYECKON TPyOKE OT TEMIIEPATYPBHI.
HaOmionenne u3MeHEHUS BHYTPEHHEH OSHEpPruM Tella B pe3yJbTare
TEeIuIoNepeiauy U paboThl BHEIITHUX CHJI.
HccnenoBanue  sBICHUS TEINIOOOMEHAa TMPU  CMELIMBAHUH XOJOJHOM
Y TOpSIYEi BOABI.
Onpenenenre KOJIMYECTBA TEIIOTHI, MIOJYYEHHOIO BOJOW IIpH
TEMI000MEHE C HarpeThIM METAJUIMYECKUM LUIHH]IPOM.
Onpenenenue yIEIbHON TEIUIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca uCHapeHusl.
Omnpenenenne OTHOCUTENBHOM BIaXKHOCTH Bo3Ayxa. OnpeneneHue yaeinbHou
TEIUIOTHI [IJIaBJICHUS JIb/1a

6.18 @dusuyeckue SBICHHA B INPUPOAE: IOBEPXHOCTHOE HATSDKEHHE U
KallWJUISIPHBIE SIBJICHWSIT B IPUPOJE, KPUCTALUIBl B IPHUPOJE, H3IIyYECHHE
ConHma, 3amep3aHue BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHHE pOCHI,
TyMaHa, UHesl, CHera

6.19 TexHuueckue  yCTpPOMCTBA:  KalWUIAPhl, HPUMEPHl  HCHOJb30BaHUS

KPUCTAJUIOB, JKUIKOCTHBIH TEPMOMETp, HNAaTYUK TEMIEPAaTyphl, TEPMOC,
CHUCTEMa OTOIUJIEHUS JIOMOB, TMTPOMETpPBI, IICUXPOMETpP, MapoBasi TypOUHA,
JIBUraTeIb BHYTPEHHETO CTOPAHUS

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onexrpuzanys Ten. J[Ba poia 3IEeKTPUYECKHX 3apsAa0B

7.2 BsaumopeiictBue 3apskeHHbIX Ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI
B3aUMOJICHCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3apsiioB U PACCTOSIHUS
MEXy TeJIaMu)

7.3 Onexrpuueckoe noisie. HampspkeHHOCTh anekTpudeckoro mnois. [lpuHiun
CYIIEPIO3UIINH IEKTPUYECKUX MOIel (Ha KaueCTBEHHOM YPOBHE)

1.4 Hocutenu snexTpudeckux 3apsaoB. DJIEMEHTAPHBIN AJIEKTPUUYCCKUN 3apsi.
Crpoenue atoMa. IIpoBOTHUKM U JUAIEKTPUKU

7.5 3aKOH COXpaHEHUs MIEKTPUUECKOTO 3apsiia

7.6 DNEeKTPUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS IIEKTPUUECKOTO TOKA.
M cTOuHMKH TOCTOSIHHOTO TOKA

1.7 JleWicTBUSL  DIEKTPUYECKOTO TOKa (TEMJIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUYECKUI TOK B )KMJIKOCTSIX U Ta3ax

7.8 DnexTpuueckas 1enb. Cuiia Toka. INeKTPUUYECKOe HATPSKEHHE

79 ConpoTuBieHHe TMPOBOAHMKA.  YIETbHOE  COINPOTHBIIEHHE BEUIECTBA

7.10 3akon OMa 11 y4acTKa 1enu

711 [TocnenoBarensHOE U MapaIeIbBHOE COCTMHEHUE MPOBOTHUKOB

7.12 PabGora m MOIHOCTH 3IEKTpUYEecKOro Toka. 3akoH Jxoyns-Jlenna

7.13 DneKTpUUecKre UenH U MOTPEOUTENN IIEKTPUUECKON IHEPTUU B OBITY.
Kopotkoe 3ambikanmne

7.14 IlocTossabie MAar"HuTEL BzaumonetictBue MOCTOSHHBEIX MAarHUTOB

7.15 MarnuTHoe noje. MarautHoe noJie 3eMJIM U €T0 3HAaUCHUE JIJIs dKU3HU Ha
3emie

7.16 OmbiT  Opcrena. MarHuTHoe TON€  AJIEKTPUYECKOrO  TOKa.
[IpMeHeHne MeKTPOMarHuToB B TEXHUKE

717 JleficTBe MarHUTHOTO TOJII HA TMPOBOJHHUK C TOKOM. OJEKTPOJBHUTATEIH
MOCTOSIHHOTO TOKa. lcmonp30BaHWE OJIEKTPOJBUTATENE B TEXHUYECKUX
YCTpOICTBaxX U Ha TPaHCIIOPTE

7.18 OnbiTel  @Papaznesd. SBneHue HIEKTPOMArHUTHOM HMHJIYKIMH.




IIpaBuio Jlenna

7.19 Onektporerepatop. CrmocoObl  TOMyYEHUS  DJICKTPHUECKOM
SHEPruU. DIIEKTPOCTAHIIMU HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH

7.20 [IpakTuueckue paboThI:

OnpIThl IO HAOMIOACHUIO JIEKTPU3ALUU TEJ UHIYKIMEH U Tpu
COIPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSA JIEKTPUYECKOrO MOJISI HA MTPOBOIHUKHU
U JIUDJICKTPUKH.

COopka u nmpoBepka pabOThI INEKTPUUYECKOM 1IEMU MOCTOSTHHOTO
TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsyKEeHUsI.

HccnenoBanue 3aBUCUMOCTM CHUJIbI  TOKA, MAYILIETO 4epe3
pE3UCTOp, OT COMPOTUBIICHUS PE3UCTOpPA U HANPSHKEHUS Ha
pe3ucrope.

OneIThI, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTH  AJICKTPUUECKOTO
COMPOTUBJICHUSI  MPOBOAHMKA OT €ro JUIMHBI, IUJIOMIAJH
MONEPEYHOI0 CEYEHUs U MaTepuraa.

IIpoBepka rpaBuiIa CIIOKEHUS HaNPsHKEHUN npu
MIOCJIE/I0BATEIbHOM COE€IMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Ui CUJIBI TOKa TMPH MapauieIbHOM
COEJIMHEHHNH PE3UCTOPOB.

Omnpenenenue paboOThl AIEKTPUUYECKOTO TOKA, HMIYIIEro Yepes
pe3ucTop.

OrnpenenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MIYLIETO 4epes3
JIAMIIOYKY, OT HAIPSHDKEHUS Ha HEW.

Omnpenenenue KIIJ[ HarpeBarens.

HccnenoBanne  MarHUTHOTO — B3aUMOACMCTBHSI  ITOCTOSIHHBIX
MarHuToB.

N3yuenne MarHUTHOrO TOJISI TOCTOSIHHBIX MAarHUTOB TPH HUX
O00BEIMHEHUH U Pa3ICICHUH.

HccnenoBanue nEeUCTBUS JIEKTPUUYECKOIO TOKA HA MAarHUTHYIO
CTpEJKY.

OnbIThI, JIEMOHCTPHUPYIOIIIHE 3aBUCUMOCTD CHJIBI
B3aUMOJICMCTBUS KaTyIIKH C TOKOM M MarHuTa OT CUJIbl TOKA U
HaIpaBJIEHUs TOKA B KaTyIIIKE.

N3yuenne neiicTBUS MArHUTHOTO TIOJISI HA TIPOBOJHKK C TOKOM.
KoncTpynpoBanue u uzyueHue paboThl SJ€KTPOIBUTATENS.
Nsmepenne KII1/] anexkTpoaBUrarebHOM yCTAHOBKH.

OneITBI  TO  UCCIEAOBAHMIO  SIBJICHUS  AJIEKTPOMArHUTHOM
WHIYKIWW: UCCIIEIOBAHNE U3MEHEHUN 3HAUCHUS U HaIpaBJICHUS

HHAYKIOUOHHOI'O TOKa




7.21 ®dusnueckue SBIECHUS B NPHUPOJE: IEKTPUUYECKHE SIBIEHHUS B aTMocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMiH, apeid
MIOJIFOCOB, POJIb MArHUTHOTO MOJISA AJIs1 )KU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE

7.22 TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUETYHK JIEKTPUUECKON IHEPTHH, STEKTPOOCBETUTEIILHBIC puOOpHI,

HarpeBaTeibHbIE AIEKTPONPUOOPHI

(mpumepst), ANEKTPUYECKUE peoXpaHUTEeNH, ANEKTPOMArHuT,

QJICKTPOABUTATCIIb ITOCTOSAHHOI'O TOKA, TCHEPATOP NMOCTOAHHOI'O TOKaA

Tabnuna 22.4
[TpoBepsieMmbie TpeOOBaHHS K pe3ybTaTaM
OCBOCHHS OCHOBHOM
o0OpasoBaresbHON MporpamMmmsi (9

KJ1acc)
Konx [TpoBepsiembIe IpeAMETHBIC Pe3YIbTaThl OCBOSHUS OCHOBHOM 00pa30oBaTeIbHOM
npoBepsie MporpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHUs
MOTO
pe3ynbTaT

a

1.1 WCIIOJIb30BaTh U3YUYCHHBIE IOHATHS

1.2 pa3nuyaTh SBJICHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIHNX JAHHOE (PU3NYECKOE SBICHUE

1.3 pacro3HaBaTh MPOSBICHUE HU3YYECHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOIIEM MHUPE, B TOM
gyuciie (PU3UYECKHe SBIICHUS B MPHUPOJC, NMPH ITOM NEPEBOANTH MPAKTHYCCKYIO 3a7a4y B
yueOHYI0, BEIETISTH CYHIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SBICHHIM

14 ONKMCHIBATh M3YYCHHBIC CBOWCTBA TEM W (PUINUYCCKUE SIBIICHUS, HCIIONB3YysS (U3HUECKUE
BCJIMYMHBI, TIPH ONMHCAHWH TPABWIBHO TPAKTOBATh (U3NYCCKUN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAYeHHs] M €OUHUIBl (PU3UYECKHX BEIUYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BETUYHUHY C APYTUMHU BEIIMYUHAMH, CTPOUTH TPaPuKu
M3YYEHHBIX 3aBUCUMOCTEH (DM3UYECKUX BEITMYHH

15 XapaKTepu30BaTh CBOMCTBA Teld, (PU3UUECKHE SIBICHUS U MPOIECCHI, UCTIONIb3Ys U3yUeHHBIE
3aKOHBI, TPU OTOM JaBaTh CJIOBECHYI (OPMYIHUPOBKY 3aKOHa M 3alUCBIBATH €r0
MaTEeMaTU4YeCKOe BHIPAXKCHUE

1.6 OO0BSACHATH (PU3MYECKHE MPOIECCHI U CBOWMCTBA TEJ, B TOM YHCIIEC U B KOHTEKCTE CHTYAIlHi

IPaKTHKO-OPUCHTHPOBAHHOTO XapaKkTepa: BBIBIATH MPUYUHHO-CICICTBEHHBIC  CBS3H,
CTpOUTh OOBsCHeHME H3 2 - 3

JJOrMYCCKUX IIaroB ¢ IIOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBA (1)I/I3I/I‘IGCKI/IX HBHGHHﬁ,
q)HSI/I‘leCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU




1.7

pelaTh pacyeTHbIE 33Jauu (OMUparoIIMecs Ha cucTeMy U3 2 - 3 ypaBHEHHIl), UCTHOIb3Ys
3aKOHBI ¥ ()OPMYJIBI, CBSA3BIBAIOIINE (PU3MUYECKUE BEIWYMHBI: HA OCHOBE aHAIM3a YCIIOBHS
3aJa4uM 3alKChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUINE WU M30BITOUHBIE JaHHBIC,
BBIOMPATh 3aKOHBI W (HOPMYJBI, HEOOXOAMMBIC Ui PEIIEHUs, NMPOBOAUTH pPAaCUYEThl H
OLICHUBATh PEAIMCTUYHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NUECKON BETUUHHBI

18

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (U3UYECKUX METOOB,
UCIIOJIB3YS OMHMCAHHUE MCCIIEI0BaHUs, BBIICTATH MPOBEPSEMOE MPEINOI0KEeHNE, OIICHUBATD
MPaBUIILHOCTh MOPSIJKA MPOBEACHUS HCCIIEOBAaHUA, JEJIaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIIBITOB

1.9

IPOBOJUTH OIBITHI 110 HAOMIONEHUIO (PU3NYECKUX SBICHUN WM (PU3MYECKHX CBOMCTB TeI:
CaMOCTOSITENIFHO COOMPAaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00Opy/IOBaHMUS, OMUCHIBATH
XOJ] OIBITA U €r0 pe3yibTaThl, POPMYIUPOBATH BBIBOI

1.10

MIPOBOJIMTH TIPU HEOOXOAUMOCTH CEPUIO TIPSIMBIX U3MEPEHHM, ONpeIeiss CpelHee 3HaUCHUE
u3MepsieMoil BeNUYHHBI ((POKYCHOE pacCTOssHHE coOuparomieid JTUH3bI), 000CHOBHIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPHUOopa)

111

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C UCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUil: IJIaHUpPOBaTh HCCIENOBaHME, CaMOCTOSTENBHO COOMpaTh  YCTaHOBKY,
(UKCUPOBATh PE3yNbTATHl MOJIYYEHHON 3aBUCHMOCTH (PU3UUECKUX BEITUYMH B BHUJE TAOIHII
U rpauKoB, /1e1aTh BbIBOBI 10 pe3yabTaTaM UCCIEIOBAHUS

112

MNpOBOAUTL KOCBCHHBLIC H3MCPCHUA (1)H31/I‘ICCKI/IX BCJIIMYUH: IIJIAHUPOBATbL H3MCPCHUA,
CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTaHOBKY u BBIIIOJIHATD HU3MCPCHH, (W1 (13%
HpeI[JIO)KeHHOI;'I WHCTPYKIOWH, BBIYUCIATH 3HAUCHHUC BCJIMYMHBI W aAHAJIM3HUPOBATH
IMMOJIYYCHHBIC PE3YJIbTATHI C YYCTOM SaﬂaHHOﬁ IMOTpCIIHOCTH I/I3MepeHI/II71

1.13

coOroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IIpU paboTe ¢ 1abopaTOPHBIM 000PYA0BaHUEM

1.14

pasznuyaTh OCHOBHBIC NMPU3HAKK HM3YYEHHBIX (PU3WYECKUX MOJCNICH: MaTepHalbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO0, TOYCUHBIH HMCTOYHHK CBETAa, JIy4, TOHKas JMH3A, IUIAaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsE MOJIEJIb aTOMHOTIO sipa

1.15

XapakTepu3oBaTh  NPUHIUNBI  JEHCTBUS  M3YyYEHHBIX NpPUOOPOB U

TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX ONMCAHMUsA, WMCIOJb3ys 3HaHUSA O CBOMCTBAX
bu3nueckux sBIECHUNA U HEOOXOUMbIe (hPU3UYECKHE 3aKOHOMEPHOCTH




1.16

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIIbHBIX TMPUOOPOB M TEXHOJOTHMYECKUX TMPOILECCOB TPH peIIeHHH Yy4eOHO-
MPAKTUYECKUX 3a/1ay, ONTHUYECKUE CXEMbl ISl TMOCTPOCHMSI H300paKeHU B IJIOCKOM
3epKajie ¥ coouparoieit TuH3e

1.17

NPUBOJIUTH  TPUMEPHl  (HAXOIUTh HWHPOPMAIMID O MpUMepax) MPAKTHIECKOTO
UCTIOJBb30BaHUSl  (U3UYECKUX 3HAHUW B TOBCEJHEBHOM JKM3HM JUIsI OOECIeueHUs
0e30MacHOCTH MpH O0pallleHuu ¢ MpUOOpaMu U TEXHUYECKUMH YCTPOMCTBAMHM, COXPaHEHUS
3I0POBBsI U COOJIIOJICHUST HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISATh TOUCK HWHpopManuu (U3NYECKOro cojepkaHuss B ceTu VHTepHer,
CaMOCTOSITENIbHO ~ ()OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAaXOOUTh IYTH OIpeaesICHUs
JOCTOBEPHOCTH ~ TOJNYYCHHOW WHQPOpPMAMM HA OCHOBE HWMEIOIIMXCA 3HAHUA U
JIOTIOJTHUTEIIbHBIX HCTOYHHUKOB

1.19

UCMOJIb30BaTh TPU BBIIOJHEHUH YYEOHBIX 3aJaHUi Hay4YHO-TIONYJSPHYIO JIUTEparypy
(bu3uUecKoro conepkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTd MHTepHeT; BiajaeTh
npreMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeodpazoBaHus MH(YOPMAIMK U3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE WH(OPMAIUH W3
HECKOJIbKUX MCTOYHUKOB (DH3UYECKOTO COACPIKAHUS, IMyOJUTHO MPEICTABIATh PE3yIbTaThl
MIPOCKTHOW WJIM HCCIEOBATEIBCKON MEATeTbHOCTH, MPH 3TOM TPaMOTHO HCIOJIb30BaTh
U3YyYEHHBIH TOHATUHHBIA ammapar u3ydaeMoro pasjena (U3MKA M COMPOBOXKIATH
BBICTYIUICHHUE MTPE3CHTAINEH C YIETOM OCOOCHHOCTEH ayAMTOPUN CBEPCTHHUKOB
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OpU  BBINOJTHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAaHUN (PU3UYECKHX MPOILIECCOB
pacripenenarh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C TIOCTaBICHHBIMHM 3aJlayaMu,
CJIEUTH 3a BBIMOJHEHHMEM IUIaHA JEHCTBUI U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHHWBATH
COOCTBEHHBIM BKJIQJ] B JEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKAaTHUBHOE
B3aMMOJICHCTBHE, IPOSBIISSL TOTOBHOCTh pa3peuiaTb KOHPIUKTHI

Tabauua 22.5
ITpoBepsieMbie a1eMeHThI coaepxkanus (9 Kimacc)

Kong
paszznena

Kon [IpoBepsieMble 37IEMEHTBI COAEPIKAHUS
3JIEMEH
Ta

MEXAHUWYECKUE ABJIEHUA

8.1 Mexannueckoe aBmxeHue. MarepuanbHas Touka. CucTtema oTcyera

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOT'O JIBUIKCHUS

8.3 PaBHOMEpHOE NPSAMONTMHEWHOE IBUKECHHE




8.4

HepaBHOMepHOC HpHMOHHHeﬁHOG JABUKCHUC. Cpe,[[HHﬂ 1 MITHOBCHHAsA
CKOpPOCTH TCJIa ITPU HEPABHOMCPHOM JIBUKCHUHN

8.5 Yckopenue. PaBHOYCKOPEHHOE MTPSAMOJIMHENHOE IBH)KECHUE

8.6 CBoboxnoe nagenue. OnbiTol ["anmmnes

8.7 PaBHOMepHOE ABIKEHHE MO OKpY>KHOCTH. Ilepmon u wacrora oOpamieHHS.
JIuneitHas u yriioBas ckopoctu. LIeHTpocTpeMUTENBHOE YCKOPEHNE

8.8 [TepBeriit 3akon HproToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwnii 3akoH HetoToHa

8.11 [TpuHIMI CYyNIePIO3UIIUY CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHUs: cuia TPEHHs CKOJIbKCHHUS, CUJIa TPEHUS IMOKOS, IPYTHe BUIbI
TpEeHUs

8.14 Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHs. Y CKOpEHHE CBOOOJHOIO
naieHus

8.15 Ipmwxenne tutaner Bokpyr Coumnna. IlepBas KocMudeckasi CKOPOCTb.
HesecomocTs n neperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOJIFOTHO TBEPAOE TEIO

8.17 PaBHOBEeCHE TBEpIOro Tejla ¢ 3aKPEIUICHHOW OChKO BpallleHUS. MOMEHT CHIIBI.
LlenTp TsxecTn

8.18 Nmnynse Tena. U3menenue ummyinbca. UMITynbc cuiibl

8.19 3aKOH COXpaHEHUs HMITYJIbCa

8.20 PeakTuBHOE ABMKEHUE

8.21 Mexannueckas paboTa U MOITHOCTb

8.22 Pabora cun Tsxectu, ynpyroctu, TpeHus. CBA3b dHEpPruu M pabOThI

8.23 [TorennuanbHas HEpPrus Teja, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMIIU

8.24 [ToTenumanpHas HEPrus CKaToOM MPY>KUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHUHETHUECKON SHEPTUN

8.26 3aKOH COXpaHEHHUsI MEXaHHYECKOW YHEPTHH




8.27

[IpakTuueckue paboOTHI:

OnpeneneHne CpeqHEl CKOPOCTH CKOJBXKCHHS OpyCcKa WIIN ABMKCHHUS
HIapHKa 10 HAaKJIOHHOW TUTOCKOCTH.

Ompezenenrie  yCKOpeHWs Tena NP PAaBHOYCKOPEHHOM JIBUKCHUH IO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU

NpU PaBHOYCKOPEHHOM JIBHXKCHHUHU 0€3 HavaibHOUM ckopocTH. [IpoBepka
THITOTE3bl: €CIM TPU PaBHOYCKOPEHHOM JBIDKCHHMHU 0€3 HavyalbHOW CKOPOCTH
YT OTHOCSTCS KaK Psil HEYETHBIX YMCEIl, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHH OJIMHAKOBBI. VcClieIoBaHNe 3aBUCMOCTH CHJIbI TPEHHUS
CKOJIBXKCHUS OT CHIII HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenne ko3 PunpenTa TpeHus CKoIbkeHus. OnpeaeneHue

KECTKOCTH TIPY>KUHBIL.

Ompeznenenre pabOTbl  CHJIBI TPEHHS TPU  PABHOMEPHOM JBHIKCHUHU
TeJIa 10 TOPU30HTAILHON TTOBEPXHOCTH.

Omnpenenenne pabOThl CHJIBI YIIPYTOCTH INPH HOABEME Ipy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO U TIOBHIKHOTO OJIOKOB

8.28 dusnuecKkue SBICHUS B TPUPOJC: NPUIMBBI M OTJIWBBI, JBW)KCHHE IIAHET
CoJTHEeYHOM CUCTEMBI, PEaKTUBHOE JABIKEHHE KHUBBIX OPTaHU3MOB
8.29 TexHUuyeckue yCTpONCTBA: CHHMIOMETP, JATUUKHU MOJIOXKEHUS, pACCTOSHUSA U

YCKOPEHUSI, paKeThl

MEXAHUWYECKHUE KOJIEBAHN A 1 BOJIHBI

9.1 Konebarenbnoe  aBmwxkeHue. (OCHOBHBIE — XapaKTEPUCTUKH KOJeOaHU:
NepUo, 4acToTa, aMIUITUTyAa

9.2 MaremaTuueckuid ¥ TPYXKUHHBIA MasTHUKU. [IpeBpaiiieHue sHepruu npu
K01€0aTeIbHOM ABUKEHUHA

9.3 3aryxaromue konedanus. Boinyxaennsie konedanus. Pezonanc

94 Mexannueckue  BoiHbL.  (CBOMCTBA  MEXaHHYECKHMX  BOJIH.
[IpomoneHbIe W TONepedHble BONHBL JIIMHA BOMHBI M CKOPOCTH €€
pacripocTpaHeHHsl. MexaHHuYecKHe BOJIHBI B TBEPJOM Teje, CeHCMHYECKHe
BOJTHBI

9.5 3Byk. ['pomMKoOCTh U BeICOTa 3ByKa. OTpaskeHue 3ByKa

9.6 Wudpas3Byk u ynbTpazByk




9.7

[TpakTiueckue pabOTHI:

OmnpeneneHne 9acToTHl U Meproia KoJeOaHni MaTeMaTUYECKOTO MasSTHUKA.
Omnpenenenue 4acToThl U Mepruoia KoieOaHuil Npy>KHHHOTO MasiTHUKA
HccnemoBanue 3aBHCHMOCTH TEepHOAa KOJEOAHWH MMOABEIICHHOTO K HHUTHU
rpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpUO/a KOJICOAHUI MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEepUOAa KoJieOaHUM rpy3a, MOABEHICHHOTO K HUTH,
OT Macchl Tpy3a U >KECTKOCTH NpPYXHUHBI. M3MepeHne yckopeHus cBOOOAHOTO
naacHuA

9.8 dusnyeckue SBJICHHS B IMPHPOJC: BOCIPHIATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICCHUE, CCHCMHUECKHIE BOJIHBI, IyHAMH, 9XO
9.9 TexHUYeCKHe yCTPOUCTBA: 3XO0JIOT, HCIIOJIBb30BaHNE YIbTPa3ByKa B OBITY U

TEXHHUKE

10 SJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMarHuTHOE noJie. DNEeKTpOMarHuTHBIE BOJIHBI. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana 3eKTpOMarHUTHBIX BOJTH

10.3 DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BonHoBbIe cBOlCTBa
cBeTa

10.4 [IpakTuueckue padoOTHI:
W3yueHne CBOWCTB DSJIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO
tenedoHa

10.5 dusnueckue SBICHHUS B MPHUPOJE: OHOIOTMYECKOe NeiCTBHE BUIAUMOTO,
yIAbTPadUOIETOBOTO U PEHTTEHOBCKOTO U3ITYYEeHU I

10.6 TexHUYECKHE YCTPOMCTBA: HCIOIB30BAHUE AIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

111 JIyueBast monens cBera. MicTouHukM cBera

11.2 [TpstmonMHENHOE pacIpOCTPAHEHNE CBETA

11.3 Otpaxxenue cBera. [Imockoe 3epkano. 3aKOH OTpaKeHHUs CBETA

114 [Ipenomnenue cBera. 3akoH mpejomieHusi cBeTa. [lonHOE BHyTpeHHEe
OTpakeHHE CBETa

115 JInnza. Xop nyyen B JIMH3E




116 Onrtuueckas cucteMa (poroamnmapara, MUKPOCKOIIA U TEJIECKOTIA

11.7 I'ma3  kak  onTuYeckas  cucTema.  biIuM3opykocTs |
JTATTbHO30PKOCTh

11.8 Paznoxxenne Oenoro cBera B crnektp. Omnbitel  HbtoTona. CroxxeHue
CHEKTpaJIbHBIX I[BETOB. Jlucepcus cBeTa

119 [TpakTHueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIila OTPaXK€HHs CBETOBOIO Jyda OT yIiia
nasieHusl.
H3ydeHre XxapakTepUCTUK M300paKEHUsl MpeaMeTa B IUIOCKOM 3epKalle.
HccnenoBanne 3aBUCUMOCTH yIJia TMPETOMJICHHS CBETOBOIO JIyda OT yriia
MaJICHUs Ha TpaHulle "BO3AYX - CTEKJIO".
[omyuenne n300pakeHMiA ¢ TOMOLIBIO coduparomeii TuH3b1. Onpenenenne
(OKYCHOTO pacCTOSHUA ¥ ONTHYECKOW CHIIBI COOUpArOIIeH TUH3BI.
OnBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.
OMnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepes
[[BETOBBIC (DMITBTPHI

11.10 Ouznyeckue sneHUs B npupoxe: 3atmeHus Comnua u JlyHbI, 1BeTa Te,
ONTHYECKHE sBJICHUS B aTMOoc(hepe (1iBeT Heba, pedpakius, paayra, MUpax)

11.11 TexHuyeckne yCTpOICTBA: OYKM, NEPHUCKOIN, (OTOANIapaT, ONTUIECKHE
CBETOBOJIbI

12 KBAHTOBBGIE SABJIEHUA

12.1 OmnswiThl Pesepdopaa u mnanerapuas monenb aroma. Mogens aroma bopa

12.2 Hcenyckanme wn  normomeHue  cera  aromoM.  KBanTtel JInHeludatbie
CHEKTPBI

12.3 PagnoaktuBHOCTh. Anb(a-, 6eTa- 1 raMMa-u3Ty4eHUs

12.4 Ctpoenue aToMHOTO siipa. HykioHHas Mojiens aTOMHOTO sijipa. M3oTombl

12.5 PaagnoaktuBHbIE TpeBpaienus. [lepuoa nomypacmaga aTOMHBIX sIIEp

12.6 SAnepuble  peakiuu. 3aKOHBl COXpPAHEHHs 3apsSA0BOTO UM MacCOBOTO
qucel

12.7 OHeprus cBA3M aTOMHBIX saJiep. CBsi3b Macchl U SHEPTUU

12.8 Peakuuu cunTesa u nenenus siaep. Mcrounuku sHepruu CollHIA U 3BE3]T




12.9 Snepnas sHepretuka. JleiicTBre pailoaKTUBHBIX U3Ty4YE€HUH Ha KUBbIE
OpraHU3MBI

12.10  |IIpakTHueckue pabOTHI:

HaO:roieHue CIUIONIHBIX M IMHEWYAThIX CIIEKTPOB W3ny4eHus. MccnenoBanue
TPEKOB: W3MEPEHHE DJHEPIHMHM YaCTUIBI ITI0 TOPMO3HOMY

nyta (1o ¢poTorpadusim).

W3mepenune pannoakTuBHOTO (hoHa

12.11 dusnueckue SBICHUS B MPHUPOJE: €CTECTBEHHBIH paIHMOAKTHUBHBINA (OH,
KOCMHMYECKHE JIy4d, paJMOAKTHBHOE W3JIY4YEHUE IPHPOJHBIX MHUHEPAJIOB,
JeICTBUE paiMOAKTUBHBIX U3JIyYEHUN Ha OPraHU3M YEJIOBEKa

12.12 TexHuueckue YCTPOMCTBA: CIEKTPOCKOIN, WHAWBUIYAIBHBIN JO3UMETD,
kamepa Buiibcona

62.1. Jlns mpoBeaeHHsT OCHOBHOT'O TOCYIapCTBEHHOTO dK3aMeHa 1o Gu3uKe (Ianee
- OI'D mo ¢usHKe) UCTOIB3YETCS TIepeueHb (KOau(UKATOP) MPOBEPSEMBIX TPEOOBAHUHN K
pe3yabTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW IMPOrpaMMBI OCHOBHOTO OOIIEro
00pa30BaHUs M AIIEMEHTOB COACPIKAHUS

Tabmnuia 22.6
ITposepsiembie Ha OI'D mo pusuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIETO
o0OpazoBaHus
Kon [IpoBepsieMbie TpeOOBaHMS K TPEIMETHBIM pe3yIbTaTaM 0a30BOr0 YPOBHS OCBOCHHS

IpoBeEpsie |OCHOBHOW 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanusi Ha ocHoBe OPI'OC
MOTO
TpeboBaH
ust

1 [Tonnmanuie poiau QU3MKK B HAYYHOH KapTHUHE MUPA;

c(OpPMHPOBAHHOCTb 0A30BBIX NPEACTABICHUN O 3aKOHOMEPHOM CBA3M M TO3HABAEMOCTH
SIBIICHUI TIPUPOJIBI, O POJIU SKCIIEPUMEHTA B (PHU3HKeE, O CHCTEMOOOpa3yrome pon GU3UKU
B Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOIHM, 00 3BOMIONNN (HU3NUECKUX 3HAHUI
U UX POJIM B LEJIOCTHOM E€CTECTBEHHOHAyYHOM KapTUHE MUpPa, O BKJIAJE POCCUHCKUX M
3apyOeKHBIX YYEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, OOBSICHEHHME MPOLIECCOB OKPYKAIOLIETO
MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUN




3HaHUs O BUAAX MaTepuM (BEIISCTBO U IOJIE), O JBIKCHHH KaK CIIOCOOE CYIIECTBOBAaHUS
MaTepur, 00 aTOMHO-MOJICKYJISIPHON TEOPUU CTPOSHUS BEIIECTBA, O (PU3HMUYECKON CYITHOCTH
SIBIICHUI TIPUPOBI (MEXaHUYECKUX, TETUIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX );

YMEHHE pa3IndaTh SBJICHHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUYECKOE SIBICHUE; YMCHHUE PACIIO3HABAThH MPOSIBIICHHUE
W3YYCHHBIX (DM3MUECKUX SIBICHUN B OKPYKAIOIIEM MUPE, BBIIEISS UX CYIIECTBEHHBIC
CBOMCTBA (ITPU3HAKK)

Brnanenue ocHoBaMHM MOHATHUHHOIO ammapara U CHMBOJIMYECKOTO s3bIKa (pU3UKH U
UCIIOJIb30BAaHUE UX I PELEHUs yUEOHbIX 3a/1ay;

YMEHHME XapaKTepu30BaTb CBOWCTBA Teld, (U3MYECKUE SBJIEHUS U IPOLECCHI,
UCTIONB3YS PyHIAMEHTAIbHBIC M SMIUPUIECKHUE 3aKOHBI

YMeHHEe ONUCHIBaTh M3YYCHHBIC CBOMCTBA TeNl M (DU3UYCCKHUE SBICHUS, UCIIOIB3YS
($u3NYEeCKHEe BETUINHBI

Bnanenue ocHOBaMHM METONOB HAyYHOTO IIO3HAHHMS C YYETOM COOJIOJCHUS TPABHI
0e30macHOro Tpyzaa:

HaOJr0/IeHNE busnyeckux SIBIICHHIA: yMEHHUE CaMOCTOSITEIIHO cooupaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa 00OpyAoBaHHS MO HHCTPYKIHUH,
OIHCHIBATH XOJI OTIBITA U 3aIMCHIBATH €r0 PE3YIbTAThI, (HOPMYIHUPOBATH BHIBOIHI;
MMPOBCACHUC MPAMBIX U KOCBCHHBIX I/IBMepeHI/Iﬁ (1)I/I3I/IIICCKI/IX BCJIMYMH: YMCHHC IJIAHUPOBATH
U3MEPEHUs, CAMOCTOSITEIIHbHO COOMPATh IKCIEPHUMEHTAILHYI0 YCTAaHOBKY 10 WHCTPYKIIWH,
BBIYUCIIATH 3HAYCHHUE BCIWYMHBI WU AHAJIM3WPOBATH IIOJYUYCHHBIC PE3YJIbTATBI C Y4YCTOM
3aJJaHHOM MOTPEUTHOCTH PE3YJIbTaTOB N3MEPEHUH;

MPOBEJICHUE HECIIOKHBIX JKCIIEPUMEHTAIBLHBIX HCCIICIOBAHHM; CAMOCTOSITEILHO COOMpATh
IKCIEPUMEHTAJIbHYI0 yCTAaHOBKY M  MPOBOJWUTH  HUCCIEAOBAaHHE IO HWHCTPYKIIWH,
MNpEaACTaBJIATH TOJTYUCHHBIC 3aBUCUMOCTH (1)I/I3I/IT-IGCKI/IX BCJIIMYHUH B BUJIC Ta6J'II/IIl n Fpaq)I/IKOB,
YYUTBIBATh IMOTPEITHOCTH, JICJIATh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHUS

[TonnmaHue XapakTepHBIX CBONCTB (PHU3UYECKHX MoJenei (MarepuaibHas TOYKa,
a0CONIOTHO TBEpPJOE TEJIO, MOJENW CTPOCHHUS Ta30B, KUAKOCTEH U TBEPIBIX Tel,
IUTAHETapHasi MOJIENb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO A]Ipa) U YMEHHUE MPUMEHATh UX
JUIst 00bACHEHUs (PU3UUYECKUX MPOIIECCOB

YMeHne o0BACHATH (1)I/I3I/I‘16CKI/Ie mpouecCol U CBOMCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaIII/II\/’I MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B YAaCTHOCTH, BBIABJIATH MPUYUHHO-
CJICACTBCHHBIC CBA3U U CTPOUTD OOBSICHEHHE C OHOpOﬁ Ha U3Y4YCHHBIC CBOMCTBaA (I)I/ISI/I‘ICCKI/IX
SIBJ'IGHI/II\/JI, (1)I/ISI/I‘~IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACITINU




YMmeHue pemath pacueTHble 3amaun (Ha Oaze 2 - 3 ypaBHEHUIl), UCHONB3YS 3aKOHBI U
dbopmynbl, cBs3bIBaOIIME (DU3UYECKHE BEITUYMHBI, B YAaCTHOCTH, 3alMCHIBATH KpPaTKOE
YCIIOBUE 3aJlauM, BBIABISATH HENOCTAIOIIME JaHHbIE, BHIOMpAaTh 3aKOHBI U (OPMYIIBL,
HEOoOXOUMBIE JIJISl €€ PEIICHNUs, UCII0JIb30BaTh CIPABOYHbIE JaHHbBIE, IPOBOAUTH PAacUEThl U
OLICHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYCHMsSI (PU3NYECKOW BENUYHHBI; YMEHHE
OTIpEeNeNATh PAa3MEPHOCTh (PU3MUECKON BEIMYHHBI, TOTYYCHHON MPH PEIICHUH 3a7a9i

YMeHHe XapakTepu3oBaTh IPHUHLMIIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM 4YHCIIE
OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX TEXHOJOIMYECKHX MPOIECCOB MO MX OMUCAHUIO,
UCNONb3Yysl 3HaHMA O CBOMCTBaX (PU3MUECKUX SBICHUH M HEOOXOIUMble (hU3HUYECKHE
3aKOHOMEPHOCTH

10

YMeHue HCmonb30BaTh 3HAHHUS O (PU3MYECKUX SIBICHHUSX B IMOBCEIHEBHON >KHU3HM JUIS
oOecrieyeHns 0€30MaCHOCTH NpU OOpameHHH ¢ OBITOBBIMH TMPUOOPAMU M TEXHHUUECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3I0pPOBbS M COOJIOICHUS HOPM IKOJIOTMUYECKOTO TOBEJICHUS B
OKPY’KaIOIe cpejie; MOHMMAaHHE HEOOXOJUMOCTH TMPUMEHEHUsS JOCTHKEHUU (PU3UKU U
TEXHOJIOTHH JIJIsl palliOHAJILHOTO MPUPOAOIONIE30BaHUS

11

OnbIT Moucka, mpeoOpa3oBaHus U MpeAcTaBIeHusT HHQopMaun (GprU3nIecKoro coaepKkaHus
C MCIOJIb30BaHUEM HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI;

YMEHHUE OIIEHMBATh JIOCTOBEPHOCTh IOJIyYEHHOM MH(OpMAIMM Ha OCHOBE HMEIOIINXCS
3HAHWUW U JONOJHUTENIbHBIX HCTOYHUKOB;

YMEHHUE MHCIOJIb30BaTh MPH BBIIOJHEHUH Y4eOHBIX 3aJaHUM Hay4YHO-TOMYJSPHYIO
aUTEpaTypy (HU3MUECKOro CoAepIKaHus, CIPaBOYHbIE MaTepHallbl, pecypchl cetn MHTepHeT;
BlaJeHHe Oa30BbIMH HaBbIKAMHM IpeoOpa3oBaHus HMH(OpManUMM U3 OAHON 3HAKOBOM
CUCTEMBI B JPYT'YI0; YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHNS Ha
OCHOBE MH(OpPMAIMU U3 HECKOJIBKUX UCTOUHUKOB

Tabmauua 22.7
ITepeueHs 351eMeHTOB coiepskanus, mposepsieMbix Ha OI'D no dusnke

Kon

[IpoBepsieMblii 2IEMEHT COIePKaHUS

MEXAHUWYECKUE SBJIEHUA

11

MexaHndeckoe JABHIKCHUC. MaTepI/IaJ'ILHaH TOYKa. Cucrema oTCcucTa.
OTHOCHUTEIBHOCTD JABUIXKCHUA

1.2

PaBHOMepHOE 1 HepaBHOMepHOe ABMkeHHE. CpenHss ckopocTb. DopMyna Juis
BBIUMCJICHUSI CPETHEN CKOPOCTH:




13 PaBHOMEpHOE NpsSIMONIMHENHHOE ABMXKEHHE. 3aBUCHMOCTbh KOOPJIMHATHI Tella OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSMOJIMHENHOTO ABUKCHHUSI:
X(t) = Xo + vxt.
I'padmky 3aBUCHMOCTH OT BpEMEHH JUIsl MPOCKIIMH CKOPOCTH, MPOSKIUU TEePEMEIICHHUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOIMHEWHOM JBHKECHUH
14 3aBUCUMOCTH KOOPJAMHATHI TE€JIa OT BPEMEHU B ClIy4ae PaBHOYCKOPEHHOTO MPSMOIUHEHHOTO
JIBUKCHHUS:
2
t
X(t) = X, +Vy,t+4a, - E
@opMyIbl ISl TPOSKIIUN MEPEMEIICHUs, TPOSKIIUA CKOPOCTH M MPOEKIUN YCKOPEHUS MPHU
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHUH:
2
Sx(t) = Vox 't+ax ) E’
v, (1) =v,, +a,-t,
ax(t) = const,
2 2
V2x - Vix = 2axSx.
I'paduku 3aBUCUMOCTH OT BPEMEHH Il TPOEKIMH YCKOPEHHS, MPOEKIUH CKOPOCTH,
MPOEKIIMU TIEPEMEIICHUS, KOOPAMHATHI IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU
15 CBobonHoe nageHue. Gopmysbl, OMHUCHIBAIOLINE CBOOOJHOE MAJCHHE Tela MO BEPTUKAIU

(IBMKEHHE TeJda BHM3 WM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH 3emun). ['paduku
3aBHCUMOCTH OT BPEMEHH Ul MPOEKIMU YCKOPEHUs, IPOEKIMU CKOPOCTU U KOOPIMHATHI
py CBOOOTHOM ITaJICHUH TeJla MO0 BEPTUKAIIH




1.6

CkopocTb PaBHOMEPHOTO JBIKEHHUS Tella MO OKpPY>KHOCTU. HampaBieHue CKOPOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH 4epe3 pajnyC OKPYKHOCTH W TIEPUOJ OOpaIieHus:

2t R
v="".
T

LentpocTpemMuTenbHoe  ycKopeHue. HampaieHue  IEHTPOCTPEMHTEIBHOTO
yckopenusi. Dopmyrna 11t BBIYMCIEHUS! YCKOPEHHUS:

1.7 Macca. [TnoTHOCTB BeniectBa. dopMmyina i BEIYUCIEHUS IOTHOCTH:
m
p=—
1.8 Cuna - BekTopHas puznueckast BennuuHa. CloxxeHne cui
1.9 SIBnenne unepuuu. [lepoiit 3akoH HproToHA
1.10 Bropoii 3akon HeroToHa:
- -
F=m-a
ConarnpaBlIeHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbI, IeMCTBYIOIIEH Ha TeNo
111 Bzaumopeiicteue tein. Tperuii 3akoH HeroToHa:
- -
Foi=-Fi,
112 TpeHue MoKos U TpeHHe CKOIMbKeHus. Dopmyrna it BEIYUCICHHUSI MOJTYJISI CHITBI TPEHUS
CKOJIBbXKEHUS:
F,=u-N
1.13 Hedopmaruss Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou

nedopmaruu (3axoH ['yka):

F=k-Al




1.14

BCCMI/IpHOC TATOTEHNE. 3aKOH BCEMHUPHOT'O TATOTCHUA:
m,-m,
RZ

F=G-.

Cuuiia TshxecTH. Y CKOpeHHEe CBOOOTHOTO 11a/ICHHSI.
dopmyiia uTst BEIYUCICHUS CHIIBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIH:

F =mag.

Heuxenne rmmaHer Bokpyr Comuna. [lepBas kocMuyeckass — CKOPOCTb.
HesecomocTs 1 neperpysku

1.15

Nmnynbce Tena - BekTopHast puznyeckas BeIMUrHa.
- -

p=myv

I/IMHyHBC CHUCTCMBI TCII.
HN3MeHeHue HUMITYyJIbCA. I/IMHy.TIBC CHJIbI

1.16

3aKOH COXpaHEHUsI UMITYJIbCa JUIsl 3aMKHYTON CUCTEMBI TEJ:
- - -

P =m,Vv, + m,V, = const.

PeaktuBHOE JBUKCHHUC

1.17

Mexanundeckas padora. @opMyiia Jisl BEIYUCICHUS PaOOTHI CHIIBI:
A=Fscosa.

Mexanuueckas MOLIHOCTb:

1.18

Kunernueckas u MMOTCHIUAJIbHAs 9HCPI'Us. CDOpMy.TIa JJIA
BBIYMCIICHHS KHHETHICCKOM OHCPTHUU:

mv?2
E = 7

TeopeMa 0 KHHETHYECKOW YHEPTUU.
@opmyna A8 BBIYMCICHUS MOTEHLMAIbHOW DJHEPrUM TeENa, IMOJHATOIO Hal

3emiei:

Ep = mgh




1.19

Mexaandeckas OHCPIuA:

E:Ek+Ep.

3aKoH COXpaHCHUA MEXaHUYeCKOM OHCPI'uu. (DOpMYJ'Ia JJIA 3aKOHa COXPAaHCHUA

MEXaHUYECKON YHEPTUU B OTCYTCTBHE CHJI TPEHUS:
E = const.

HpeBpameHHe MEXaHUJeCKOM OHEPI'HUHU IIPU HAJIMYUHU CHUJIBI TPCHUSA

1.20 IIpocTeie MexaHu3MbI. ""30710TOE MpaBmiIO" MeXaHUKU. Phryar.
MOMEHT CWJIbL:
M =Fl.
YcnoBue paBHOBeCHS phlyara:
Mi+Mz2+..=0.
[ToaBU>XHBIN 1 HENOABUKHBINA OJIOKH.
— TI0JIE3HAA
KIT[ mpocThIX MEXaHU3MOB, n
3aTpavucCHHast
1.21 JlaBneHue TBEpIOTO TeNa.
®dopmyra 71 BBIYUCIECHUS JaBJICHUS TBEPOTo Tema:
JaBnenue ra3a. AtMmocdepHoe napienue. [ mapocratudaeckoe
JaBJICHUE BHYTPH KHUAKOCTH. DopMyIia aJisi BBIYUCICHUS TaBICHUS
BHYTPH KHUIKOCTH:
P =pgh+ P,
1.22 3akoHn [lackans. ['unpaBandeckuit mpecc
1.23 3akon Apxumena. Dopmyna IS ONPENETICHHUS BBITAJIKWBAIOIMIEH  CHIIBI,
JICHCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras:
I:Apx. = ng
VYcnosue iaBanus tena. [lnaBanue cyoB v BO3yXOIUIaBaHUE
1.24

Mexanuyeckue KojeOaHHs. AMHJ’II/ITy,[[a, nepuoa u ‘IaCfOTa KoJIeOaHHIA.

CDOpMy.]'Ia, CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KOJIeOaHMIt: V= —

T




1.25

MaremaTuueckuii U TPYKMHHBIA MaaTHUKHU. [IpeBparieHue sHepruu Impu
K0JIeOATETbHOM JIBUKEHUHT

1.26

3aryxaromue konedanus. BerayxkaeHabie konebanus. PesoHanc

1.27

MexaHU4eCcKHe BOJIHEI. HpOIIOJIBHBIe N MNOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacpoCTpaHCHHA BOJIHBI:

A=Vv-T

1.28

3Byk. I'pomkocTh 1 BbicoTa 3Byka. OTpaskeHHE 3BYKOBOM BOJHBI Ha T'paHHULE ABYX CpeE.
Wnudpa3Byk U yiabTpa3Byk

1.29

[TpakTrueckue paboThI

W3mepenue cpenHedl IJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHJIBI, YKECTKOCTH IPYKUHBL;
Kod(uIMeHTa TPEHUsI CKOJIbKEHUS; paboThl CHIIBI TPEHHUS, CHJIBI YIPYTOCTH; CpenHeil
CKOPOCTH JIBUYKEHHS OpycKa 110 HaKJIOHHOM IIJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JABHXKEHUU
M0 HAKJIOHHOW IJIOCKOCTH; YacTOThl U Mepuoja KojJeOaHWi MaTeMaTHUYeCKOro MasTHUKA;
4acTOThl M NIEpUOAa KoJIeOaHUH NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, JEMCTBYIOLIETO Ha
pbIyar; paboThl CUJIBl YIIPYTOCTU MPHU MOIBEME Ipy3a C MOMOIIbI0 HETOABUKHOTO OJIOKa;
paboThI CUJIBI YIIPYTOCTH IIPU NMOABEME TPy3a C MOMOIIBIO TOBHKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEOBOU CHJIBI OT 00beMa MOTPYKEHHOM YacTH Tela U OT
IJIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI OT MAcChl TEJIA; CUIIbI TPEHUS
CKOJIBXKEHUSI OT CHJIBI HOPMAJIBHOTO JABJIEHUS M OT POJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH,
BO3HHKAIOIIEH B MPYXKUHE, OT CTETIEHU JeQOpMallii MPYKUHBI; YCKOPEHHs OpycKa OT yriia
HAKJIOHA HaIpaBJIAIOIIeH; meproaa (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JIJIMHBI
HUTH; IEpUOAA KOJIeOaHUH NMPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTHU MPYKHUHBI;
HCCJIEIOBAaHNE HE3aBUCUMOCTH Mepro/ia KoueOaH!il HUTSHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka ycioBHs paBHOBECHS pblyara

1.30

dusznyeckue SIBICHUS B npupoAc: NPUMEPLI ABHUKXCHHUA C PA3JIMYHBIMU CKOPOCTSAMU B JKUBOM
1 HEKHBOM IIpuponac, HeﬁCTBHC CUJIbl TPCHHA B IIPUPOJAC U TCXHHUKC, IPHUIIMBLI U OTJIUBBI,
JABMXKCHUEC IIJIAHET ConneuHoM CUCTCMbI, PCAKTHUBHOC JBWIKXCHUC KHWBBIX OPraHHM3MOB,
pbldyaru B TCJIC 4CJI0BCKA, BIUAHNC aTMOC(i)epHOFO JaBJICHU Ha JKUBOU OpraHusMm, IJIaBaHUEC
pI:IG, BOCIIPHUATHUC 3BYKOB JKUBOTHBIMU, 3CMJIICTPSACCHUC, CEMCMUYECKUE BOJIHBI, IYHaMH, 3X0O

131

TexHuuyeckue yCTpOMCTBA: CHUAOMETP, JATYUKU IOJIOKEHUS, PACCTOSIHUS M YCKOpPEHUS,
JUHAMOMETp, TOJALIMITHUKH, pPAaKeTbl, pblyar, MOJBI)KHBIA M HENOJBIXKHBIM OJIOKH,
HAKJIOHHAs TIOCKOCTb, POCThIE MEXAHU3MBbI B OBITY, COOOIIAIOIIMECS COCY/IbI, YCTPOMCTBO
BOJIONIPOBO/A, THJIPABIMYECKUH Npecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM
HAcoC, apeoMeTp, IXOJIOT, UCIIOIB30BAHUE YIbTPa3BYKa B ObITY M TEXHUKE

TEIUIOBBIE ABJIEHUA




2.1

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU CTPOECHMsI BellecTBa. Mojenu
TBEPJIOTO, KHUJIKOTO M ra3000pa3HOro cOCTOSIHUMN BemecTBa. Kpucrammmyeckue u amopgHbie
Tena

2.2 JlBwxeHune wyactur, BemectBa. CBA3b CKOPOCTH  JIBMJKEHMS  4YacTUL[ C
Temneparypoil. bpoyHoBckoe nBmxenue, quddysus
2.3 CMauuBaHu€e U KallWJUIPHBIE SBICHUS
2.4 TemnoBoe paclIupeHHe U CKaTHE
2.5 TennoBoe paBHOBECHE
2.6 Buytpennsas sneprus. Pabora u Temonepenaya Kak CrnocoObl M3MEHEHUS! BHYTPEHHEU
SHEPTUU
2.7 Buzp! Teruionepenaun: TEmIONPOBOAHOCTb, KOHBEKIINS, U3Ty4eHUE
2.8 HarpeBanne wu oxmaxnenne Ten. KonmuecTBO — TemoTel. Y enbHas
TEMJIOEMKOCTb:
Q =cm(t2 - t1)
2.9 3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIUIOBOro OajiaHca:
Qi1+Q2+..=0
2.10 Hcnapenue u koHpaeHcauus. V3MeHeHMe BHYTpEHHEH SHEpPIUM B IpOLECCE UCHApeHHs U
KoHzeHcauuu. Kunenue xxuakoctu. Y aenbHas TemioTa napooOpa3oBaHus:
Q
L="
m
2.11 BrnaxHocTs Bo3yxa
2.12 [TnaBnenne w© KpucrauMzanus. [3MeHeHHe BHYTPEHHEH SHepruu Ipu
TUTaBJICHUU M KPUCTAJUTM3ALMH. Y AeTbHAs TEIUIOTA TUIABJICHUS:
Q
A=_"
m
2.13 BHyTpeHHsIs 5Heprus cropaHusi TOIJIMBA. Y IeNbHas TEeIUI0Ta CropaHus TOIUIMBA:
Q
q=_
m
2.14 [Tpuntmmne! paboTsl TeruoBsix apurateneid. KI1/1 trermoBoro apurarens




2.15

[TpakTryeckue paboThI

N3mepenue ynenbHON TEMJIOEMKOCTH METAJUIMUECKOIO IWJIMHAPA; KOJIMYECTBA TEILJIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl PUKCUPOBAHHON Macchl, B KOTOPYIO OIYIIEH
HarpeThlii LWIMHIP; KOJWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM LWJIMHAPOM, IOCIE
ONyCKaHUsl €ro B BOJY KOMHATHON TeMHepaTypbl; OTHOCUTEIbHOW BIIAXKHOCTH BO3YyXa;
Y€IbHOU TEIUIOTHI IIJIaBJICHUS JbJA.

HccnenoBanne HM3MEHEHHsI TEMIIEpAaTypbl BOJABI MPU PAa3IUYHBIX YCJIOBUSX; SBJICHUS
TEII000MEHA MPU CMEIIMBAHUH XOJIOHOW M rOpsideii BOJBI; pOIIecca UCTIapeHHs

2.16 dusnueckue SBICHUSA B MPUPOE: MOBEPXHOCTHOE HATSIKCHUE U KANMJUIAPHBIC SBJICHUS B
OpUpojie, KPUCTAUIBI B Ipupoje, uznydenue CoyHIA, 3aMep3aHhe BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
2.17 TexHuueckne  yCTPOWCTBA:  KamWUIAPHI, TMPHUMEPHl  HCIOJB30BaHUS  KPUCTAJUIOB,
KUJIKOCTHBI TEPMOMETpP, JaT4YMK TEeMIEpPaTypbl, TEPMOC, CHCTEMa OTOILICHHS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, IBUTATENb BHYTPEHHETO CTOPaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUSA
3.1 DnexTpuzaiys Ten. J[Ba BUaa dIEKTPUUYECKHUX 3apsI0B
3.2 B3aumonericTBue 3apskeHHBIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHECHHS AICKTPUUIECKOTO 3apsaa
3.4 OnexTtpuueckoe mnosie. HampspkeHHOCTh  3nekTpudeckoro moms.  I[IpunHnun
CYIEPITO3UIINH JICKTPHUYECKHX TI0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenu »snekTpudeckux 3apsioB. JIeHcTBHE DIEKTPHUUYECKOrO TONST  HA
aNeKTpudecKue 3apsiabl. [IpoBOTHUKY U JUAIEKTPUKU
3.6 [TocTostHubIM 25ekTpuyeckuil TOK. [leficTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenne.
l=_
t
3.7 DJIEeKTPUIECKOE COMPOTHBIICHHUE. Y IETBHOE IIEKTPHUECKOE COIPOTUBIICHHE:

R=2
S




3.8

3akon Oma 171 y4acTKa 3JIEKTPUUYECKOM 1IeTH:

3.9

IlocnenoBaTenbHOE COCAUHCHHIE IMPOBOJAHHKOB!

li=1;U=U1+U2; R=R1 + Ra.
[MapannensHoe COeAMHEHHE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:

R
U=U:l=I +1:R="1
1 2 1 2 2

CMenranHbIe COCAUHCHUA ITPOBOAHHUKOB

3.10

Pabota u MOIIHOCTD JJICKTPHUYCCKOI'O TOKaA.

A=U-1-t;P=U"I

3.11

3akoH [xoynsa-Jlenua:

Q=1 R-t

3.12

OnbiT Opcrena. MarHUTHOE TOJIe TPSIMOTO MPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOU
WHIYKIUU

3.13

MarautHoe TI0J€ TOCTOSIHHOTO  MAarHuTa. BSaHMOHeﬁCTBHC INOCTOSAHHBIX MAarHuTOB

3.14

JlelicTBME MarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM

3.15

OmnbiTel @apages. SIBnenue anekTpoMarnuTHOU HHAYKIUU. [IpaBuo Jlenmna

3.16

[IpakTuyeckue paboTHI
W3mepenne  SIEKTPUYECKOTO  CONPOTHUBIGHHS  PE3UCTOPa;  MOIIHOCTU
AIIEKTPUYECKOTO TOKA; pabOThI DJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOIIETO B IPOBOAHUKE (PE3UCTOPBI,
JaMIo4Ka), OT HaNpsyKeHUS Ha KOHIAX IPOBOJHHMKA; 3aBUCUMOCTU COIPOTHUBIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAAM €ro MONEePEeYHOro CeYEeHUs U yIeIbHOTO CONPOTUBIICHHUS.
[IpoBepka npaBuia JJist JIEKTPUIECKOTO HANPSKEHUS MIPH MTOCIIE0BATEIbHOM COCIUHEHUH
IIPOBOJHMKOB; IpaBUiIa U1 CHJIBI JIEKTPUYECKOrO TOKA MpPH NapajljIeIbHOM COEIMHEHUN
MPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Ouznyeckue SBJICHUS B MPUPOJE: DIEKTPUUECKHE SBICHUS B aTMocdepe, AJIEKTPUYECTBO
YKUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMIIH, Apeiid MoM0CcoB, poJib MATHUTHOTO TOJS TS
JKU3HH Ha 3eMJie, TOJIIPHOE CUSTHUE




3.18

TexHUYecKkne yCTPOKMCTBA: 3JIEKTPOCKON, aMIIepMETP, BOJBTMETP, pPEOCTaT, CUETYHK
DJIGKTPUYECKOW  DHEPruHu,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI, HarpeBaTeIbHbBIC

ANEKTPOTPUOOPHI (mpumeps), AMEKTPUICCKUE
MPEIOXPAHUTENH, SJICKTPOMArHUT, OJJIGKTPOJBHUTATeNlb IOCTOSHHOTO TOKa, TEHEpaTop
MOCTOSTHHOTO TOKa

3.19 DJeKTpoMarHuTHbIC BOJIHBI. [1IKana 3JeKTpOMarHuTHRIX BOJH

3.20 JlydeBast Mmonenb cBeta. [IpsMoIrHEHOE pacpoCTpaHEHUE CBETa

3.21 3akoH oTpakeHus cBeTa. [lmockoe 3epkano

3.22 [Ipenomnenue cBera. 3aK0OH MPEIOMIICHHSI CBETa

3.23 Hucniepcus ceeta

3.24 Jlunza. Xox nyueir B nunH3e. DOKycHOE paccTosiHME JTUH3BL. OnTHYeCcKas Cuja JIMH3bL:
D=1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuyecKue mpuoOpsI

3.26 [IpakTuyeckue paboTHI
N3mepenune onTUYECKON CHITBI COOMpAIONIeH JIMH3BI; (DOKYCHOTO PacCTOSHUS COOHMpArOIIei
JUH3Bl (1O CBOWCTBY paBEHCTBAa pa3MEpOB MpeaMeTa M W300paKeHHs, KOTAa TMpeaMET
pacrioyio’keH B IBOMHOM (POKyce), OKa3aTels MPeIOMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTBa M300pa)KCHUs, MOJTYYCHHOTO C TOMOIIBIO COOMPAIOIICH JIMH3HI,
U3MEHEHHS (POKYCHOTO pacCTOSIHHS JIBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH  yriia
NPEJIOMJICHHUS] CBETOBOTO JIyda OT YIJia MaJICHHsI Ha TPaHUIIE "BO3/IYX - CTEKIO"

3.27 Ousnueckue siBaeHus B npupojae: 3armeHus ComHna u JIyHbI, I[BETa Tel, ONTHYECKUE
sBIICHHUA B aTMocdepe (1BeT Heba, pedpaxiys, paayra, MUPax)

3.28 TexHuueckue yCTpoicTBa: OYKHM, NEpUCKOI, (QoToanmapar, ONTHYECKHE CBETOBOJIbI

4 KBAHTOBGBGIE SBJIEHUA

4.1 PagnoakTuBHOCTE. Anb(a-, 6era-, ramMma-usznyuenus. Peakium anbda- u Oera-pacnana

4.2 Omnsitel Pesepdopaa no paccesnuro anbha-vactuil. [lnanerapras moens aroma

4.3 CocraB aTomMHOrO0 siapa. M3oTorbl

4.4 [Tepuon moypacnana aTOMHBIX siIep

4.5 SlnepHble peakiuu. 3aKOHbBI COXPaHEHHS 3apsI0BOTO U MACCOBOTO YHCEI




4.6 duznyeckue SABICHUS B MPUPOJIE: €CTECTBEHHBIA PaAMOAKTUBHBIN (DOH, KOCMHYECKHE JIy4H,
pPaauoOaKTUBHOE U3JIYYCHUE NMPUPOAHBIX MUHEPAJIOB, IEUCTBHE PATMOAKTUBHBIX U3ITyUCHUM
Ha OpPTraHu3M YeJIOBeKa

4.7 TexHUYeCKHE YCTPOMCTBA: CIEKTPOCKON, WHIAMBUAYAIbHBIN 103UMeTp, Kamepa Buibcona,

sACpHasd OHCPreTuKka

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka: 7-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 7 knacc/ [lepeimkun U.M.,
NBanos A.U., Akiimonepuoe o6miectBo «M3marensctBo «lIpocBenienue»

» ®usuka: 8- kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun Y.
M., UBanoB A. W., AkitnorepHoe o61ectBo «3narensctBo «IIpocBemeHuey
» ®usuka: 9-i kmacc: 6a30BbI ypoBeHb: yueOHuUK, 9 kmacce/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIECTBO

«3narenseTBO «lIpocBemieHne»

METOIUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK




