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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 1o (u3MKe Ha YypOBHE OCHOBHOTO o0OIIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (henepanpHOi pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusukay.

Copepxanue mnporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUi0 H3y4eHUs
¢u3MKN Ha JAEATETbHOCTHON OCHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu tpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUsI, a TAKXKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX Y4Y€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma mo ¢usmke ycTaHaBIMBaET paclpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (Mo Kjaccam), mpejaracT NPUMEPHYIO MOCIEA0BATEIbHOCTD
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJICpPKAHUSI U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

®u3uKa ABISIETCS CUCTEMOOOPA3YIOIIUM JJII €CTECTBEHHOHAYUYHBIX yU4E€OHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, HW3y4yaeMbIX XHUMHEH, OHoJIOTHEH, acTpoHOMUEH © (U3UYSCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAay4YHYI KapTUHY MHpa,
IpEeloCTaBsieT HauboJiee sCHble O00pa3lbl NPUMEHEHUS HAyyHOTO METOo/a
MO3HAHMSI, TO €CTh CII0Cc00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHUU ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIINMH E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSATH SIBICHUS;

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICTOBAHMS,

e UHTEPNPETHPOBATH  JAaHHbIE W  HCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

Henn wu3yueHuss (PU3NKA HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS
ompenenensl B Konuenmuum mnpenogaBanust yueOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHBIX opraHuzauusix Poccuiickoit @Denepanuu, peanu3yroIUX
OCHOBHBIE  00111€00pa30BaTeIbHbIE MPOTPaMMbl, YTBEPKIEHHOM pelIEHUEM



Komnernn Munucrepcrsa npocseienust Poccuiickoii @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
Hesan ndyyeHuss GpU3MKH:

npuoOpeTeHnue HHTepeca U CTPEMIICHHS OO0yYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dopMHupoBaHHEe HAYYHOTO MHPOBO33PEHHUS Kak pe3yiabTara H3ydeHHs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHrE TPENCTaBICHUA O PO (U3MKHU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTiwkeHrne 3THX Ieliel MmporpaMMbl MO0 (U3MKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CISAYIONIUX 3a1aY:

npuoOpeTeHrue 3HaHWUM O  JUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETECHUE YMEHUN OMHUCHIBATH U OOBIACHATH (DU3NUECKUE SIBIICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB PEIICHHUS MPOCTEHUIIUX pPacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buszngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBJCHUS U BBIMOJIHATE OIBITHI,
JabopatopHble  pabOThl M IKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOTO COACpKaHUsA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE HH(OPMAITUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON ACATEILHOCTH, CBI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEN0), B 8
kiacce — 68 vacoB (2 waca B Hemeno), B 9 kitacce — 102 vaca (3 gaca B Hesedio).

[Ipennaraemselii B mporpamMMe mo (usmke mnepeueHs J1ad0paTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YIUTEINb JeaeT BEIOOp MPOBEACHHS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®usnka u €€ poib B NO3HAHHH OKPY KAIOLIEr0 MHPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. DU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U NMPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnwie padbomot u onvimol.
1. OmpexeneHue EHBI ASIEHUS LIKAIbI U3MEPUTEIBLHOTO Mprubopa.
2. H3MmepeHue pacCTOSHUN.
3. Usmepenue o0bEMa )KUJIKOCTH U TBEPIOTO TeENa.
4. OrnpeneneHue pa3MepoB MaJIbIX TEIN.
5. M3mepenue Ttemmeparypbl IpU MOMOIIM >KHUAKOCTHOIO TEPMOMETPA H
JaTYAKa TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH ITOJIETA
IapyKa, MyIIeHHOr0 TOPU30HTANIbHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

Pasnen 2. [lepBoHauyaibHbIe CBEJIEHUS 0 CTPOEHUH BelllecTBa.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkeHne dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YACTHL C
temnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYeCcKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JIBUKECHHUSI.



2. HaGmonenue nuddysum.
3. HabGmiogenne — siBneHu#l,  OOBACHSAIOMMXCS  TNPUTSDKEHUEM WU
OTTAJIKUBAaHUEM YACTHII BEIIECTRA.

Jlabopamopnwie pabomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAHHEM

dboTorpadmuii).
2. OmbITHI IO HAOIOJIEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO PUTSKEHUSI.
Pasznen 3. /IBu:keHHe U B3auMO/IeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpellHsAsI CKOpPOCTh NP HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSL.
SBnenue wHepHuu. 3aKOH WHEpUHMH. B3anmMoAeHCTBUE TEJI KakK NpPUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIE
o0BbEMa BeleCTBa.
Cuiia kak xapakTepuCTHKa B3auMojehcTBus Ten. Cuia yrnpyroctd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TSITOTEHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. Crnoxenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHune CKOJIbXKEHU U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHme MeXaHUYECKOTO ABUKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaOmronenue siBeHUs: HHEPIUU.
4. HalmoneHue U3MEHEHHS! CKOPOCTH MPU B3aUMOJICHCTBUU TeJl.
5. CpaBHEHHE MacC MO B3aUMOJECHCTBUIO TEJL
6. CnoxkeHue cujl, HanpaBJIEHHBIX 110 OJHOW MPSMOIA.
Jlabopamopnwie pabomot u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IlIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmnpezneneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsHKEHUs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEM.

Pasznen 4. /laByieHne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. [laBinenue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepenaua naBieHuUs
TBEPIABIMHU TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackansg. [lneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUS >KUAKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atrmochepHoe namienue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymIHONW 000s0uku 3emiu. OmbiT Toppuuennu. M3mepeHnue atMochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JleficTBUE XKUAKOCTH UM ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jlemoncmpauuu.
3aBUCHUMOCTb JIABJICHHS Ta3a OT TEMIIEPATYPBI.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
T€Ja U IJIOTHOCTH KUIKOCTH.

A A
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PaBeHCTBO BBITATKMBAIONIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcIoBue IJIaBaHus TEJ: TJIaBaHUE WIIH MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOIICHHS IJIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopnsie pabomot u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH BeEca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
JKMJIKOCTh YaCcTH TeJia.

2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTHU BBITAJTKUBAIOILIECH CUJIbI, ICMCTBYIOLIEH HA TEJIO
B KMJIKOCTH, OT MacCChI Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B IKUIAKOCTH, OT O0OBEMA TMOTrpYyKEHHOW B
JKHJIKOCTh YaCTH T€Ja U OT INIOTHOCTH JKHJIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexanudeckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbluara. I[lpuMeHeHuWe TmpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNIOTEHIMalbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Omnpenenenne pabOThl CHIIbI TPEHUS NPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU30HTAIIBHON IOBEPXHOCTH.
2. HccnenoBanue yciioBHIM PaBHOBECHS pblUara.
3. Hzmepenue KIIJl HaK1OHHON ITIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpaHEHUSI MEXaHUYECKOU DHEPTUH.
8 KJIACC

Pa3neu 6. TensioBble siBIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KMHETHYECKON TEOPUHU.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIJIONEPENAUHN:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuecTBo Temnotel. YenbHasi TEMIOEMKOCTh BelleCTBa. TemnooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. IlmaBnenue
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEHIECTB. YJEJbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BnaxHocTts Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHas TEII0Ta CrOPaHMsL.

[Tpunuunel pabotel TeruioBbix aAurareneid KIIJ[ rtemmoBoro aBuraresns.
TeruioBple IBUTaTEN U 3aUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpPaHEHHUs U IPEBPALLIECHUS SHEPTUH B TEIVIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenne 6poyHOBCKOTO JIBUKECHHUS.
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10.
11.
12.
13.

Ha6nronenune muddysun.

HaGnronenue sBieHnii cMauynBaHWs U KaMWUTSIPHBIX SIBJICHU.
Hab6nronenue TemnoBoro pacumpeHust Tel.

N3meHenue naBiieHus ra3a npyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIAXKICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU paOOThl BHEITHUMHU CUIIAMHU.
CpaBHEHHE TEMIOEMKOCTEN Pa3IUYHbIX BEILIECTB.
HaOmronenne kumnenus.

HaOnronenue nocTossHCTBA TEMIIEPATyphbl IPU TUIABJICHUU.
Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnBITHI IO BEIPAIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS ra3oB, XKUAKOCTEH U
TBEPABIX TEII.

OmnpeneneHue AaBieHHs BO3AyXa B OajVIOHE IIIPHULIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJICHHUSI BO3QyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAXKACHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEpaTyphl.

HabGmonenne wW3MeHEeHMsT BHYTPEHHEW SHEprud Telna B pe3yJibTaTe
TEIUIONEepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOTHOW M
ropsiueu BOJBI.

Onpenenenne  KonM4YecTBa  TEIUIOTHI, MOJYYEHHOIO  BOJAOW  IIPH
TEMI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenne yaeabHOM TEMIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Onpenenenne yaenbHOM TEMIOTHI IJIABJIEHUS JIbIA.

Pa3znes 7. DiiekTpryecKre 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe mnoje. Hanpsok€HHOCTH 3ieKTpudeckoro noiid. IIpuHuwmn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA JIEKTPUYECKUM 3aps/l.
Crpoenne aroma. IIpOBOJHMKM W  JOUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUS AJIIEKTPUUYECKOTO TOKA.
M cTOYHMKH TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuima Toka.  DIEKTPHUUECKOE  HANpSKEHHUE.
ConpoTHBIIEHHE MPOBOJHMKA. YIEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH OMa
o ydactka nenu. llocnemoBaTenbHOE M NApalIENIbHOE  COEIUHEHHE
IIPOBOJIHUKOB.

Pabota M MONIHOCTb »3NEKTPUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DneKTpudecKre Uenu U MoTpeOUTeNnu 3EeKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE ~ MarHWThl.  B3anMOJEHCTBHME  IMOCTOSIHHBIX ~ MarHHUTOB.
MaruauTHoe nosie. MarauTHOe noJjie 3eMJIM U €ro 3Ha4eHHUE IS )KU3HU Ha 3eMile.
OmeiTr  Opcrena. MarauTHoe T1oOJ€  JJIEKTpUYECKOro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. /[€lICTBME MATHUTHOTO NOJISI HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IOCTOSSHHOTO TOKAa. VICHOJB30BaHME AIIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3neKTpoMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa pojia dNEKTPUUECKUX 3apsII0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEIL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apSAI0B.
[IpOoBOHUKY ¥ AUBTIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTouyHMKN TOCTOSTHHOTO TOKA.
JIeCTBHS DIIEKTPUUECKOIO TOKA.
. DNEKTPUUYECKUI TOK B )KUIKOCTH.
. I'a30BbIl pa3psa.
. I3MepeHune Cuibl TOKa aMIIEpMETPOM.
. I3MepeHune 31eKTprIecKOro HanpsiKEHUS BOJBbTMETPOM.
. Peocrar n Mmarazus conpoOTHUBIICHUM.
. BzaumoiericTBHE MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3ACJICHUS OJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OmneiT Opcrena.

MarsnuTtHoe 1oJie TokKa. DJIeKTPOMarHur.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCHMOCTh HAINpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBEHHSL.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO 3JEKTPU3ALUUM T MHAYKIMEH U TIpH
CONPUKOCHOBEHUH.

HccnenoBanne JEWCTBHSL DIIEKTPUYECKOTO IIOJII HA MPOBOJHHUKU U
TUDIIEKTPUKH.

C6opka u npoBepka pabOThI JIEKTPUUECKOH LIETIN OCTOSIHHOTO TOKA.
N3mepenne n peryampoBaHue CHIIBI TOKA.

N3mepeHne u peryaupoBaHue HAIIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO YEpPE3 PE3UCTOP, OT
CONIPOTUBJICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLIME 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAU IONEPEYHOTO
CeYeHUs U MaTepuaa.

IIpoBepka mnpaBuna CIOXKEHUS HANPSHKEHUM IPU  IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Uil CWIBI TOKa IPU MApaIEIbHOM COEIMHEHHH
PE3UCTOPOB.

Onpenenenne padOThI AIEKTPUUECKOTO TOKA, MAYLIETO YePE3 PEIUCTOP.
OnpeneneHne MONIHOCTH — DJIEKTPUYECKOTO  TOKA, BBIAEIAEMOW HA
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] narpeBarersi.

HccenegoBaHre MarHuTHOTO B3aUMOAEICTBUS IOCTOSIHHBIX MarHUTOB.
W3ydeHrne MarHMUTHOTO TMOJII  TOCTOSIHHBIX ~ MAarHUTOB IPH  MX
00bEIMHEHUU U Pa3JIeJICHUH.

Hccnenosanue neicTBUs 2JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbl  B3aWMOJEHCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAIPaBJICHUsS TOKa B
KaTyIlKe.

18. MI3yyeHue 1elicTBUSI MATHUTHOTO T10JIS1 HA IPOBOJAHMK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHre paboThl ANEKTPOABUTATENS.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAaHOBKH.

21. OnbITBL O MCCIEOBAHUIO SIBIIEHUS SJIEKTPOMArHUTHOW HHIYKIIMH:
UCCJICIOBAHNE W3MEHECHHUW 3HAYCHUS W HAIPABICHUS WHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nes 8. MexaHnuyeckue siBJICHUS.

Mexannueckoe JaBwkeHHEe. MarepuanbHas Touka. (Cucrema oOrcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBMKEHUS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHomepHoe npsiMonuHeNnHoe ABrkeHUE. CpenHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBHKEHHE MO OKpyxHocTu. llepuon u yactora oOpamieHus.
JIunelHas u yrioBas CKOpocTH. L[eHTpocTpeMuTeNnbHOE YCKOPEHHUE.

IIepssiii 3axk0oH HptoToHa. Bropoi 3akon Herotona. Tpernit 3akoH HeroToHa.
[IpyHIMT CyIIEPIIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIBbXKEHUS, CUila
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruiaHetr BOKpyr ComHuoa. IlepBasg xocMuueckass CKOPOCT.
HeBecomocTh u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. MI3MeHeHne mumitynbea. Mmmynbsce cuitbl. 3aKOH COXpaHEHUS
uMITyabsca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa CHI TSAXKECTH, YHPYTroOCTH,
TpeHusi. CBsA3b d3HEpruu U padoThl. [loTeHnnanbHas sHeprus Telna, MOJHATOr0 Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHManbHas 3HEPTUs CKATOU NPYyKUHbI. Kunertnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPTHUH.

Jlemoncmpayuu.

1. HabmroneHne MexaHMUECKOTO ABMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TET

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH ¥ YCKOPEHMS NPSIMOJIMHENHOTO JBHKEHUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenmexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MACChl Tejla U JAEHUCTBYIOUIEH HAa HETO
CHJIBI.

HabitoieHue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUH TEIL.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUY TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUHU TEIL.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKEHHSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHrne MEXaHUYECKOM YHEPTUH IIPU IBUKEHUH TEJIA MO IEUCTBUEM
PYKHUHBI.

Jlabopamopnwie padbomot u onvimol.

1.

KoncTpynpoBanue TpakTa il pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yYCKOpEHHs Tella MPU PAaBHOYCKOPEHHOM JIBHXKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
Ha4yaJbHON CKOPOCTH IIyTH OTHOCSTCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Onpenenenue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM JBIDKCHHUH Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckne K0JieOaHUSI H BOJIHBDI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIMTYy1a. MateMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatonue ~— koneOanms.  BeiHYX)AeHHBIE — KoJieOaHuWs.  PesoHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWuYeckux BoOJH. IIpogonbHble U
MONIEpEUHbIE€ BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHUSI.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
VIIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenuwe koJjieO0aHWM Tea IIOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOntonenue BRIHYKICHHBIX KOJIEOAHUHM U pe30HaHCa.

Pacnpoctpanenue npo0JIbHBIX M MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJa KoJieOaHUN  MaTeMaTHYECKOTO
MasiTHUKA.

2. OmpeaesieHre 4acTOThI U ITeproa KoeOaHuit MpyKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIEPHO/1a KOJICOAHHH TIOIBEIIICHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
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4. VccnenoBaHue 3aBUCUMOCTH MEpUOAa KOJI€OaHUN IPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU INEpHOJia KOJeOaHUN rpy3a, MOJABEIHICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIUME  3aBUCHUMOCTh  TlepHojJia  KoJjieOaHUM
IPYKMHHOTO MAasATHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaCHHUS.
Pa3nes 10. DiiekTpoMarHuTHOE 1M0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJMHBL. ~ CBOKCTBa
ANeKTpoMarHuTHeIX BOJH. [llkama smekTtpoMarHuTHBIX BOJIH. Vcmosib3oBaHMe
AIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BoaHoBBIE cBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. M3ydyeHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

Tenedona.

Pa3znen 11. CBeTOBBIE sIBJIEHMS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeitHoe
pacnpoctpanenue cera. 3atMenust ConHua u Jlynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBerta. [lomHoe BHYTpeHHEE
OoTpaxkeHHe cBeTa. lcronp3oBaHME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mywert B nmH3e. Onruueckas cuctema (Qoroanmnapara,
MUKpOCKOTa M Tejeckomna. ['ma3 kak onrtuueckas cucrema. biau3opykocTs
JTaTTbHO30PKOCT.

Paznoxenue Oenoro cBera B crektp. Omnbitel HbtoroHa. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueit B coOUparoiei JInH3e.

XoJ1 1yden B pacCeUBAaKOLIEH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.
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[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA B TEIECKOIIA.

10. Moaenb riaas3a.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopnsie padbomot u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUSI CBETOBOTO Jiyya OT yria
najcHusl.

2. M3ydeHue XxapakTepUCTHUK U300pKEHUS TIPEAMETA B TIIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH yTiia MPEJIOMIICHUS! CBETOBOIO Jiy4a OT yIJjia

MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenne n300paxeHUil C MOMOIIBIO0 COOMPAIOIIEH TUH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIUH3BL.

6. OMBITHI 10 PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl O BOCHPUSATUIO IIBETa MPEAMETOB MPHU UX HAOJIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBantoBble ABJICHHA.

Omnsbitel Pesepdopaa u mmanerapHas moaenb aroma. Moaens atoma bopa.
Hcnyckanue u nornonieHue ceeta aroMoM. KBautel. JIuneHyaToie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, O6eta- U raMmma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otonmsl. PaanoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SAnepHbie peakuu. 3aKOHBI COXPAHEHUs 3apsJOBOTO U MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sjaep. CBsA3b Maccel M 3Hepruu. Peakuumm cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAUOAKTUBHBIX HU3IIYYECHUN HA IKHUBBIC
OpraHU3MBbl.

Jemoncmpauuu.

1. CHeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrHexTpsl pa3iInyHbIX ra30B.

3. Conextp BomopoJa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3ITyUYEHUH.

6. Perucrtpanus nzinydeHus IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie padbomot u onvimol.

1. HaOmroneHue CrIOMIHbBIX U TUHEWYATHIX CIIEKTPOB U3TYyUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DIHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIbHO-0000IAKOIINH MOAYJIb.

[ToBTOpHTENTHEHO-0000MAOIINI MOy MPEAHA3HAYEH IS CHCTeMaTU3allun
u  0000IIeHWS  TPEIMETHOTO  COJCpKaHUS W OMNbITa  JACATEIHHOCTH,
NPUOOPETEHHOTO MPU M3YUYCHHUH BCEro Kypca (U3UKH, a TaKXKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHY Mo ¢uU3UKe Uil O0O0ydaronuxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Ipu “3ydeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIbI
JeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHas TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METO/OB HCCIEI0BAaHUS



SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUSIMH OOBSICHATH (DU3HUECKHE
SBJICHUS, NPUMEHSA IIOJIy4YEHHbIE 3HAHUS, pellarh 3a4a4d, B TOM YUCIIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUIMIIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pasJielia pean3yeTcs
32 CY€T TOro, 4Yro OOy4YallIHecs BBINOIHIIOT 3aJaHusd, B KOTOPBIX UM
IIPEIIaracTCs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHUW pacrno3HaBaTb M HAy4HO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YycIie IS IPOBEPKU THIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanOoJee Ba)XHbIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHECHHS BCEX M3BECTHBIX BHJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

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

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIEAYIOIIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpa’kAaHCKOT0 ¥ IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzukwy;

- OCO3HaHWE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCITUTAHUSI:

- BOCTIPUSITHE ICTETHUYECKUX Ka4yeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 TTO3HAHUSI:

- OCO3HAaHHWE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHM, BAXKHEHMIIEN COCTABISIOLIEH
KYJbTYpHI;

- pa3BUTHE Hay4YHOU JI0OOO3HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opvmupoBaHus  KyJAbTYpbl  3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronosry4yus:

- OCO3HAHWE IIEHHOCTH O€30MacHOro oOpa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUi O€30MacHOr0 TIOBEICHHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKUM U TEIUIOBBIM 00O0pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- c(OopMUpPOBAHHOCTh HaBBIKA peQeKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOT0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- AKTUBHOE Yy4YacTHE B pPELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3allK, TroOpoja, Kpas) TEXHOJOTUYECKOH U



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - HHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOTHYECKOI0 BOCIINTAHMS

e - OpPHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM IS pelIeHUs] 3ajad B
obylacTH OKpy’Kalollel cpeibl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HAHHE TJIO0ATHHOTO XapaKTepa AKOJIOTHYCCKUX MPOOJEeM M IMyTeH HX
pELICHHS;

e 8) amanTanMu K HM3MEHSIIMMCH YCJOBHSM CONHAJBbHON M NPHUPOJTHOI

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU IpPU BBINOJHEHUU HCCIEAOBAHUN U
MPOEKTOB (PU3UYECKON HAIPaBIECHHOCTH, OTKPBITOCTh OINBITY M 3HAHUSAM
APYTHuX,

e - TIIOBBIICHHUE YPOBHSA CBOEH KOMIIETEHTHOCTU 4YE€pe3 IPAKTHUUYECKYIO
NEATENbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCJE€ (POPMYITHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
buzukwy;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBIABISITh B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OILICHKA CBOMX JECHUCTBUM C YYETOM BIMSHHUS Ha OKPYXKAOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl IO (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOy4daroiierocsi OyayT copMupoBaHbl MeTaNpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCAbHBIE YUeOHBIC IEHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUSA,  PETYJIATHUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

ba3oBble JJornueckue aeicTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(stBIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHUHU (PU3NUCCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOABI C UCIIOIB30BAHUEM JICTYKTHBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh TUTIOTE3Bl O B3aHMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOco0 pemieHus ydeOHOW Qu3udyeckon
3amaun (CpaBHEHHWE HECKOJBKHMX BapHAaHTOB PEIICHUS, BHIOOp HamOojee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHYy OMBIT, HECTOKHBIN
bu3MYeCKul IKCIIEPUMEHT, HEOOJBINOe HuccleoBaHUE (U3UUYECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO PE3yJbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTAaTh NMPEAMNOJI0XKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI M 3aIIPOCHI IIPU MOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C YYETOM MPEIJIOKEHHON y4yeOHOH
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOATENbHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY  MPEACTABICHHUS
uHpopMalMu W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TeMbI U
BBICKA3bIBaTh WJCH, HAIICJIICHHBIC Ha PCIICHHWE 3aJa4d W IOJCpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTMOCTABJIATh CBOW CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHHUKOB
uanora, OOHaApYKUBATh PA3INYUE U CXOCTBO MO3UITUH;



BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHINBUAYAIbHONH pabOThl MPU pPEIIEHWH KOHKPETHOW (PU3NIECKOU
poOJIEMBI;

MPUHUMATh MEJId COBMECTHOM JESATEIHHOCTH, OPTaHU30BHIBATH JICUCTBUS
no e€ JOCTIKEHHUIO: paclpeAensiaTh poiH, OOCYXIaTh TMPOLECChl U
PE3yNIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJHATH CBOIO 9acTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIpPABICHUIO U KOOPJAMHHUPYS CBOM JECUCTBUS C JAPYTUMH
YICHAMH KOMaH/IbI;

OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEITEHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe yHHBEpPCaJIbHbIe Y4eOHbIE 1eiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CUTyalUsX, TPEOYIOIINUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBAThCS B  PAJNIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElleHUM
TpYHIoH);

CaMOCTOATENbHO COCTABJIAThH aJTOPUTM pEIICHUs (PU3NYECKOM 3a/1auu Uin
IUTAHAa MCCIICOBAHUSA C YY4ETOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYyallMH Y MpeajiaraTh miaH €€ N3MEHCHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEHOCTHKEHHUS)  Pe3yibTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JACATEIHHOCTH (B TOM YHCJI€ B XOJ BBITTOJHECHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIIN U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPYroro 4eloBeKa B XOJe CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MpU3HaBaTh CBOE MPABO Ha ONIMOKY MpHU pelieHnH (U3NYECKUX 3a]1au Uin
B YTBEPXKIACHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ MTPABO JIPYTOro.



NNPEAMETHBIE PE3YJIbTATBI

K xoH1y 0OydeHus B 7 KJjiacce peIMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  TOHATHS:  (PU3MYECKHME U  XUMUYECKUE  SIBJICHUA,
HaOJI0ICHUE, JKCIIEPUMEHT, MOJEJNb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHWE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEMHOE), TpPAaeKTOpUs, PaBHOJACHUCTBYIOIIAS
cwia,  gedopmamus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBJeHUus (Auddy3us, TEII0BOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JBWKEHHE, HHEPIIUS,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIIEHHOW OCBIO
BpalleHus, Tepenaya AaBiCHUS TBEPABIMU TeNaMH, KUAKOCTSIMU U
razamu, arMocepHoe JdaBJieHUE, IUIaBaHUE TeEJ, MPEBPAILCHUS
MEXaHUYECKON JHEPTrUH) MO OIMMCAHWUI0 WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YyYCHHBIX (DU3UYECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uHcle (U3UUYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI ABMKCHHUS C Pa3IMYHBIMH CKOPOCTSMHU B JKHBOW W HEXHUBOUN
npupoje, ACHUCTBUE CHUJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EPHOT0 JaBJICHUs Ha KUBOW OpraHW3M, IUIABaHUE PHIO, phlYaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (U3UUYECKUE SIBIICHUS, UCIIOIB3YS
dbuznyeckre BEIMYMHBI (Macca, OO0BEM, IMJIOTHOCTH BEIIECTBAa, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, JKUAKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTH, TIJICUYO CHJIBI,
MOMEHT CWJbl, KO3(P(OUIIMEHT TMOJE3HOTO JEWCTBUS MEXAHU3MOB,
KHHETHYECKass W TOTCHI[MANbHAS SHEPrus), MPH ONMUCAHWUU TIPABHIIBHO
TPakTOBaTh  (U3WYECKUH  CMBICT  HWCIONB3YEMBIX  BEIMYMH, HX
o00O3HaueHNss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYI0 BEIUYHHY C APYTHMMHU BEIMYUHAMU,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIECHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIo paBHOBecHUs pbiuara (610ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NpPU H3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd NPAKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyn B |2 1EHCTBHSI, HUCIHOJIB3Yys 3aKOHBI H
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBHS 33/1a4d 3alUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATH (DU3NUYECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE U PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(U3MYECKUX METOJIOB, B ONIMCAHNUU MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
Npeanojoxkenue  (rumoresy),  pa3iuyatb W HUHTEPHPETUPOBATH
HOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJE OMNbITa, JAeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOANUTH OMBITBI 10 HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM
buznyecKux CBOWCTB TEJL: dbopmyIupoBaTh MIPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYy10BaHuUs,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBINIOJIHATh MPSMbIE HU3MEPEHHUS] PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIIEpaTypbl C HCHOJb30BAHUEM aHAJIOIOBBIX U
M(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3UUECKON BETUYHHBI OT
JIpPYrol C HCMOJIb30BAHUEM MPAMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JIBW)KEHHSI Tejla, CHJIbI
TPEHUsI CKOJILKEHUSI OT Beca Tella, kKauecTBa 00paboTKU MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOIIA/IA CONTPUKOCHOBEHUS TEJ, CUJIbI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHM paBHOBeCHsl pblyara W OJIOKOB), y4acTBOBAaTh B
IUIAaHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINOJHATh WM3MEPEHUs, Clenys IMPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



NPEIJIOKEHHBIX Ta0NuIll U TpadUKOB, JeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNOo, KOI(DPHUIMEHT TMOJE3HOTO IeUCTBUS
OPOCTBIX MEXaHHU3MOB), CIIeysl TPEAJOKEHHOW HWHCTPYKIUU: TPHU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUHCIISTH 3HAUEHNE UCKOMOW BETTUYHHBI;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JTWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIYar, MOABWKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh NPUHIMIBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOH Ha MX onucaHus (B TOM 4HCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJOIMPOBOJAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (pU3MYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HaXoAWTh  HMHPOPMALUIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (PU3UYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH Il oOecrieueHrs] 0€30MacHOCTH MPpU 0OpalIeHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHMS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloLlEeH cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTre B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS NPOTHUBOPEUMBONW WIM MOXET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3alaHUi HAy4IHO-TIOMYJISIPHYIO
auTepatypy  (QU3MYECKOTO  COAEpKaHHs, CIPAaBOYHBIE MaTepUabl,
pecypcsl cetu MHTEepHET, BiIageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (HU3UIECKOTO COACPKAHUSA, B TOM
qrcie MyOJUYHO JeNnaTh KpaTKhe COOOIIEHUS O pe3yjbTaTax MPOEKTOB
WIM Y4yeOHBIX HCCIEJOBaHUM, MNpPU H3TOM TIPAMOTHO UCIOJIb30BATh



U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECAOBAHUN pPACHPEIEIATh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3a/ladyamH,
CIICIUTHh 32 BBIIIOJIHECHUEM IUIaHA JCHUCTBHUM, aJEeKBaTHO OLICHWBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIPYyHINbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xon1ty oOydenus B 8 kijiacce nmpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHUIN:

MCIOJI30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEITUIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIINICHHBINM Tap, BIAXHOCThb
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DSHEpPrus, TEIJIOBON JIBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsl, FJIEKTPUUECKOE MoJie, TPOBOAHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3nuyarh SBJICHUSA (TEIJIOBOE paclIMpeHHe W C)KaThe, Teruiolepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KANWJUISIPHBIE SIBJICHUSI, UCTIapEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAUIM3alus (OTBEpJ/IeBaHUE), KHUIICHHUE,
Teronepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHNS, U3JIyYCHUE),
AJIEKTPU3AIUs TEJ, B3aUMOJCHCTBUE 3apsioB, ACHCTBUSA DJEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHWMOJICMICTBUE MAarHUTOB, JCUCTBUE
MarHMTHOTO TOJIsi HAa TIPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsT MHIYKIIHS)
M0 OINHCAHWI0 MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3HYECKUX  SBICHHH B
OKpY’)KalolleM MHpE, B TOM 4Yucie (u3nueckue sBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIC SIBJICHUS B MPHUPOJE,
KpUCTaUIbI B mpupoie, uziaydenwe ColiHIla, 3aMep3aHUe BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUIECKUC
SBICHUS B aTMocdepe, JICKTPUYECTBO JKUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, pOJb MArHUTHOTO TOJISI IJi KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3MUECKHX
SIBIICHU;

ONMKCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (DM3UUECKUE SBICHUS, UCIIOIb3YS
bu3nUecKue BETUYNHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIMYECTBO
TEIUIOThI, yJeJbHAas TEIUIOEMKOCTh BEIIECTBa, yJeJbHAs TeIioTa
MJIaBJICHUsI, yJENIbHAs TEIUloTa MapooOpa3oBaHMs, YyiAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOY(PGUIIMEHT TIOJNE3HOTO JCHCTBUA TEIUIOBOU



MalllUHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKHI 3apsi,
Cuja TOKa, 3JIEKTPUYECKOE HAIpPSKEHUE, CONMPOTHBJIECHUE IPOBOJHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paborTa W MOIIHOCTh
NEKTPUYECKOT0  TOKAa), TMPH OMNHCAHWUM MPaBUIBHO  TPAKTOBATh
(GU3UYECKUI CMBICT UCIOJIb3YeMbIX BEIWYWH, 0003HAYCHUS W CIUHUIIBI
GU3MYECKUX BEIMYHMH, HAXOAWTH (OPMYJBI, CBSI3BIBAIOIINE JTAHHYIO
Gu3MYECKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3Yys. OCHOBHBIE TIOJIOKEHHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH Oma JiJIsl yyacTKa 1€, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMS DJHEPIUM, INpPU O3TOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €0 MaTEMaTHYECKOE
BBIPAKCHHE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOTHUYECKHUX
IaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBJIICHUM,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJM3a
YCJIOBUSL 3aJlaud 3alUChIBATh KPATKOE YCJIOBHE, BBISBIISITH HEIOCTATOK
JAHHBIX JUJISi  pEIIeHHs] 3aJadyd, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsl €€ pelieHus, MPOBOJAUTH PACUETHl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEeMbl, KOTOpPbIE MOXHO pEUIUTh MpPU TOMOIIH
(U3UYECKUX METOJIOB, HCIOJb3Yysl OMHCAHWE HCCIICIOBAHUS, BBIACISIThH
MpPOBEPSIEMOE  MPEIINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh TMOPSIKA
MPOBEJICHUSI KCCIIEI0BAHUS, €1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOJMCHUI0 (PU3NUECKUX SBJICHUM WM
(bU3NYECKUX CBOMCTB TeJ (KallWIISIPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ro 00bEéma, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHUH OT LBETa H3Iy4arolieil (MOrIoNarolei)
MOBEPXHOCTH, CKOPOCTh UCIAPEHUSI BOJABI OT TEMIIEPATYpPbl KUJIKOCTH U
IJIOIMAaA €€ TMOBEPXHOCTH, DJIEKTPU3alLMs Tel U B3aUMOJACHCTBHE
ANEKTPUYECKUX  3apsAJIOB, B3aMMOJICUCTBHE TOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEH MOCTOSIHHBIX MArHUTOB, JIEUCTBUS
MAarHMTHOTO TOJisi Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOMCTBA DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (popmMymupoBaTh
pOBepsieMbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BHITIOJHATh ~ MPSIMBIE  W3MEPEHUS  TEMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MlyXa, CHJBI TOKAa, HANPSHKCHHUS C WCIOJIh30BAaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYHWH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IIPOBO/IUTH MCCIIEAOBAHNE 3aBUCUIMOCTH OJHOHN (DU3MUECKON BETUYHHBI OT
JIpyrod ¢  UCHONB30BAaHUEM TPSIMBIX H3MEPEHUH  (3aBUCHUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro [UIMHBI, IUIOMIATH TOTEPEYHOTO
CCUCHHS W YACIBHOTO COMPOTHUBIICHUS BEIIESCTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIMIEro d4Yepe3 TMPOBOAHWK, OT HaNpsHKEHUS Ha  MPOBOJIHHKE,
UCCJICIOBAHUE TIOCIEOBATEILHOTO U MMapajuIeIbHOTO  COSAMHEHUIN
MIPOBOJITHUKOB): TJIAHUPOBATh HCCIEOBAaHUE, COOUpATh YCTAaHOBKY U
BEITIOJTHATh WM3MEPEHHsI, CIACAysS NPEMIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl TOJYYCHHOM 3aBHCUMOCTH B BHJE TaOiuil ¥ TpaduKoB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUsS (PU3NYECKUX BeIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHUs, cOOMpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEII0KEHHON MHCTPYKIIUU, H
BBIYHCIIATH 3HAYCHUE BEIIMYNHEI;

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEUCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa WX OMUCaHWS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETUMK DIICKTPUYCCKOM DHEPTHUHU, DJIEKTPOOCBETHUTEIIHHBIC
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTEITH, FICKTPOMATHUT, AIEKTPOIBUTATETh TOCTOSHHOTO TOKA),
WCITOJIB3YsI 3HAHUS O CBOWMCTBAX (PM3MUYECKHX SIBJICHUH W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTEIIbHBIC
npuboOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbl DJIECKTPUUCCKUX
Hernel ¢ mocIe0BaTeIbHBIM M TTapaJICTbHBIM COCIMHCHUEM JJICMCHTOB,
pasnuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJISKTPUIECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HU I oOecrieueHusi 6€30IacHOCTU MpU oOpaleHuy ¢ npudbopaMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 3J0POBbS M COONIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK HWHGOpMaMu  (HU3UIECKOTO COACpKAHUA B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW M NYTEM CpPABHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJIEIATH  MHGOpPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BATh MPHU BBIOJIHEHUH YYE€OHBIX 3aJaHUl HAy4YHO-TIOMYJISIPHYIO
JAUTEepaTypy  (QU3MYECKOrOo  COAEpXKaHMs, CIPABOYHbIE MaTepuabl,
pecypcsl cetu MHTEepHET, BiIaaeTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mas uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (U3MUECKOTrO
COJEpKaHUs, B TOM UHCIE€ MYOJUYHO NPEACTaBISATh PE3YJIbTaThl
MPOEKTHOM WJIM HCCIEeNOBATENbCKON JAESITETbHOCTH, PU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TOHSATUHHBIA anmapar Kypca (U3HKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

OpU BBINIOJHEHUN YYEOHBIX IPOEKTOB U HUCCIEIOBAaHUM (PU3NYECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyMNNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBINM BKJIaa B
JeSATEeIbHOCTD TPYMIIbI, BHICTPABATh KOMMYHUKATHBHOE B3aMMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOHMIUKTHI.

K xoH1y oOydenus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcu€Ta, MaTepualibHasi TOYKa,
TPAeKTOPHs, OTHOCUTEITLHOCTh MEXaHWYECKOTO JIBMXKEHUS, nedopmarus
(ynpyrasi, MjacTUyeckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, HH(GPa3ByK H YJIbTPa3BYK, OSJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CHEKTPHI UCITYCKAHUS W TIOTJIOMICHUs, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyarh sBJeHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE JIBIKCHHE, KOJIeOATEIhbHOE JBMKCHHE (3aTyXaromiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAXKECHHE
3BYyKa, MPSMOJIMHEHHOE PpaclpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIoKEeHHE OeI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs1 PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JyYEHUs) IO OIUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrmo3HaBaThb HPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUA B
OKpy’XawlIleM Mupe (B TOM uyHcie (U3NYECKUE SIBICHHUS B IMPHUPOAE:
NPWINBBI U OTJIMBBI, IBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPUPOAE, OMOJOrMYEecKoe AEHCTBHE BHUIUMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO HM3IY4YEHHH, €CTECTBEHHBI
PaaMOAKTUBHBIN ()OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3ITyUYECHHE
OPUPOJIHBIX MHHEPAJNOB, [EHCTBHME pPAJAMOAKTUBHBIX M3IyYCHHA Ha
OpPraHM3M 4YEJIOBEKa), MPH 3TOM INEPEBOAUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBbIE CBOMCTBA (NMPU3HAKH) (DU3HMUECKUX
SIBIICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€I U (PU3UUECKHUE SBJICHUS, UCIIONIb3YS
¢bu3nueckue BENUYMHBI (CpelHSsl W MIHOBEHHAs CKOpPOCThb Teja MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TMAajeHMs, BEC TeJa, HMIYJbC Tela, HMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOILIHOCTb, MOTEHIMAlIbHAs DJHEpPrusl Teia,
MNOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MIJIM, MOTEHIMANbHAS SHEPrus CKaToON
NPYXUHBI, KHHETUYECKash DHEprus, IMOJHAsS MEXaHW4ecKas JHeprus,
NEepUOJ U 4acToTa KojeOaHui, AJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPElbl), IPU OMUCAHUU
NpaBUJIBHO TPAKTOBaTh (DU3MUYECKUN CMBICI HCHOJIb3yeMbIX BEJIMYHUH,
0003HaYeHUs1 W eIUHMIbl (U3MYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOILIUE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C JPYTMMH BEIUYUHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TITOTEHMS,
OPUHIMI CYNEpPHO3ULMK CHJI, NPUHUUI OTHOcUTenbHOCTH [anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs HMMIIYJbCa, 3aKOHbl OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IpU SAEPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTUYECKOE BbIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX
[IaroB C OMOpPOM Ha 2—3 H3Y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacy€THhIC 3amadd  (ommMparomuecs Ha cucteMy U3 2—3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KPaTKOE
YCIIOBHUE, BBISABISATh HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PUINIECKOU
BEJIMYNHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh IpU MOMOLIH
($u3NYECKUX METO/OB, MCHOJb3Yysl ONUCAHUE HCCIEIOBAHUS, BBIICISATH
IpOBEPSIEMOE TPEIANONOKEHUE, OIICHUBATh IMPABWIBHOCTh MOPAJIKA
NPOBEJCHUS  HMCCIEJOBAHMS, JIelaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsl DHEPTHH, 3aBHUCHMOCTh Tepuoaa KojeOaHWW TpPY>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACcIPOCTPAaHEHHUE CBETA,
pasioxkeHue Oenoro cBera B CHEKTP, U3yUYEeHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pakKeHHsI TpeaMeTa B COOMparomien
JauH3e, HAOMI0JeHNE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY H3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONHUCHIBATh XOJ ONbITA U  €ro  pe3yJbTaThl,
(dbopMynupOBaTh BHIBOJIBI;

POBOJNUTH TP HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUH, OMpeessis
CpellHee 3HAaYeHUE U3MepseMoil BeIMYMHBl ((DOKYCHOE pacCTOSIHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba H3MEPEHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HadabHON CKOPOCTH, Tepruoja
KoJe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHsI CBeTa OT yrja MaJeHUs U yria MpelOMIICHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (PMKCHUpOBaTh pe3ynbTaTbl IOJYYEHHOM 3aBHUCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOMUI] U rpaduKoB, AeIaTh BBIBOJbI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIMYUH (CperHss
CKOpPOCTb M YCKOpDEHHE Tejla HpH pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJHOIO MaJCHHs], KECTKOCTh IMPYKHHBI, KOIPPUIUEHT
TPEHUSI CKOJBXKECHMS, MeXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuos KojeOaHuM MaTeMaTHUYecKOro M MNPYKUHHOIO MAasiTHUKOB,
ONTHYECKass Cujia CcoOuparolied JIMH3bl, paJUOAaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAysS MPEIT0KCHHON MHCTPYKIIMH, BBIYUCIIATH
3Ha4YCHHUE BEJIMYUHBI U aHAJTN3UPOBATD MOJYICHHBIE PE3YIBTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH HpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YyYEHHBIX (PUINIECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE:
CIUIOMETP, MTATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHuckor, (¢oToanmapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, J03MMETp, KaMmepa BuibcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W HeoOxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOLIECCOB
OpU pPELIeHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoIei JIUH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPaXx)
IPAKTUYECKOrO HCIOJB30BaHUsA (PU3MUECKUX 3HAHUNA B TMOBCETHEBHOU
KU3HH NIl oOecTieueHnsi 6€30MacHOCTH MPpU oOpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILIEH Cpesie;

OCYIIECTBIATh TOWCK HMH(POpPMAIMK  (PU3NIECKOTO  COJACpKaHUS B
HuTepHere, caMoCTOATEIBHO (HYOPMYIHUPYSI IOMCKOBBIN 3apoC, HAXOAUTh



MyTH OTPEeNICeHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMK HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISAPHYIO
JAUTEepaTypy  (QHU3MYECKOTO COJAEpXKaHHs, CIpPABOYHBIE MaTepuabl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHBMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
uHbOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COACpKAHMS,
yOJMYHO MPEJICTABIATh PE3YyJIbTaThl IPOCKTHOW WIIM UCCIIEI0BATEIBCKON
NESATENIBHOCTH, MpPU 3TOM TPAaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3MKM U CONpPOBOXKAATH
BBICTYIUICHUE TIpE3CHTAaIed C Yy4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEro MUpa
bubnnorexa [JOK
11 o - 2
M3HEA - Hayka O npupone https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHCCICHE BETMAMHE https://m.edsoo.ru/7f416194
. bubmmoreka [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO/] TO3HAHHUS 2 1 httos://m.eds00.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BellleCcTBa
but6mmoreka [JOK
2.1 1
Crpoere sewecTsa https://m.edsoo.ru/7f416194
29 JIBi>KeHUE 1 B3aMOICHCTBUE YaCTHI] 5 1 bubnnoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHDIC COCTOAMITE BEMecTba https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tel
bu6nunoreka [IOK
A M
3 CXAHHHICCROE ABIDKEHHIC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, macca, IIIOTHOCTh 4 1 but6mmoreka [JOK
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https://m.edsoo.ru/7f416194

bubnuorexa [JOK

33 Cuna. Bupt cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnoreka [IOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 JlaBreHue KuKocTh > https://m.edso00.ru/7f416194
bubnnorexa [JOK
4, A
3 TMoChepHoe AaBieHHe 6 https://m.edso00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka I[IOK
1 P 1
> 400Ta  MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoteka I[IOK
52 Hpocthie MeXaHHMEI S ! https://m.eds00.ru/7f416194
bu6nmmoreka [IOK
>3 Mexastieckas oHepris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenjioBbIe ABJICHUA
. bubnuoreka [JOK
11 7
(TpocHHE  CBOHCTBA BelIIECTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHbIE SIBJIEHUSA
21 DNeKTpUYECKUE 3apsIbl. 3apsiKEHHBIC Tella 7 1 bubnnoreka [IOK
' U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
2.3 M 6 1 15
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 4
DMCKTPOMATHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJICHUSA
MexaHnueckoe ABMKEHHUE U CIIOCOOBI €ro bubnmoreka [IOK
11 10 1
ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMMOACHETBHC Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 10 3
SaKOHEI COXpaHCHs https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pazjnen 2. Mexanudeckue Kojae0aHUsI U BOJHBI
bu6mmoteka [IOK
21 M 7 3
CXAHHHECKHE KoNeOaHHs https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M .3 8 1 3
PRAHMACCKHE BOIHRL. Jhyk https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. D1eKTPpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE TI0JIe U 6 9 bubnmnoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSI
41 3aKOHbBI pacCIIPOCTPAHEHUs CBETA 6 2 bu6muoreka [IOK



https://m.edsoo.ru/7f41a4a6
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bubnnorexa [JOK
4.2
JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [IOK
4, P 2
3 a3NIo)KeHue 0eIoro CBeTa B CIEKTP 3 httos://m.edsoo.ru/7fA1ada6
Hroro no pazneny 15
Pasznen 5. KBanToBbI€e IBJICHUA
bubnuorexa [JOK
51 HcnyckaHue 1 MOTJIONIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpoeiHe aToMHOr0 A1pa 0 L https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 SAnepHblie peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 9 bu6mmoteka [IOK
' Kypca Gusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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ITIOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHnTpoabHbie
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHust

DJIEeKTPOHHBIE
nudposbie
oOpa3zoBaTe/ibHbIE

pecypchl

®uznka — HayKa o0 IPUPOJIE.
SIBnenns npuponasl. Puznueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBbIC SIBJICHUS

Ddusznyeckre BEINYUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "N3mepenune
TEMIEPATYPHI IPU TTOMOILIN
KUAKOCTHOTO TEPMOMETPA U AATUUKA
TeMIepaTypbl”

Kak ¢usnka u 1pyrue ecTeCTBeHHBIE
HayKH{ U3Y4aroT IPUPOLY.
EcrecTBeHHOHAaYUYHBIN METO
no3Hanus. Onucanue pu3nyecKux
SIBJIGHUM ¢ TOMOIIbIO MOACIICH

bu6nmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIOTE3bl: JAIBHOCTD NOJIETA MIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblie, yeM Ooublie BhICOTa MmycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemectBa. ONbITHI,

bu6mmoteka [IOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
a HUC AHCKD p https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBY>KeHUE YacTHUII BEIIeCTBa Bubmorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbITHI 1O
9 HaOJFOJICHUIO TETNIOBOTO PACIITUPESHHS
ra3oB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3anmocBs3b Mex 1y CBOMCTBAMH
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBYDKEHUE
bu6nmmorexa [IOK
13 Ckopocthb. ETUHUIEI CKOPpOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBUOKEHUS bubmorexa LHOK
yr P https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3aKk0oH UHEPLIUH.
15 BSaI/II)MO elicTBue TenpKaK OpuYnHa bubnnorexa [IOK
8 p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JBUKEHUS Tell
16 IInotHoCTh BemiecTBa. Pacuet macchl but6mmoreka [JOK
1 00BEMa TeJa IO €ro INIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaGopaTtopHnas pabota «Onpenenenue

TUIOTHOCTH TBEPAOTO TEIIA»
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Pemenue 3amay o reme "[1moTHOCTE

bubnuorexa [JOK

18 BeriecTa" https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaboparopHas pabota «/3yueHue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmariun) Npy>KUHBI OT
MIPUIIOKEHHOH CHIIBI
21 SBnenune Tarorenus. Cumia TSHKECTH
CBsi3b MEX1y CHIION TSAXKECTH U
22 Mmaccol Tena. Bec Tena. Pemenue bubmorexa HOK
" " https://m.edsoo0.ru/ff0al778
3aja4 1o teme "Cuna TshKecTu
23 Cuna TspKecTH Ha IpYruX IUIaHeTax. bu6mmoteka LIOK
PusnyecKue XapakKTePUCTUKH IIAHET https://m.edsoo.ru/ff0a1502
bu6mmoteka I[IOK
24 Mswepettne cit. Jinamomerp https://m.edsoo.ru/ff0al8cc
bu6nmmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue JBYX CUJI, HallpaBJICHHBIX
26 10 OJTHOM HIIL)ﬂ}I:/[Xoﬁ. ’ brbsmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOpElHCTBYIOMIAS CHT
97 Pemenne 3aa4 mmo Teme
"PaBHOelicTBYIOIIASA CUT"
28 TpeHue CKOIbXKEHUs U TPEHUE ITOKOS. bu6mmoreka [IOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 bubnuoteka [IOK



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

JlaGopaTtopHnas pabota
«3ydyeHune 3aBUCUMOCTH CHITBI
TPEHHSI CKOJIBKCHUS OT CHITBI
JIABJICHUS ¥ XapaKTepa
COIPHKACAIOIIUXCS
MTOBEPXHOCTEN)

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeieicHUE

30 . .
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenune 3aga4d no temam: «Bec
Tenay, «I'padudaeckoe n300paxeHue bubnnoreka [IOK
31 .
cuny, «Cuibly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CUII»
KonTponbHas padota no remam:
«Mexanuueckoe ABIKCHUEY, «Macca,
32 IJIOTHOCTEY, «Bec Temay,
«I"padmueckoe U300paKEHUE CHUID,
«Cunb»
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnoreka [IOK
YBEJIUYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 2:[aBneHHs[ rasza ot 00bEMa bubsmorexa HOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
IIepenaua naBiaeHUs TBEPABIMU
35 e F; oc pasa 3ako bubmmorexa LIOK
TeJIAMM, KUJIKOCTSIMH U Ta3aMi. 3aKOH
» KA https://m.edsoo.ru/ff0a25b0
ITackans
JlaBieHue B )KUJAKOCTH U Ta3e, but6mmoreka [JOK
36 .
BBI3BAHHOE ACHCTBUEM CHUIIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «JlaBienue B bubmuoreka [JOK
JKHAKOCTH U raze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
38 CooOmraromiuecs COCyIbl bubnnoreka [IOK



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

https://m.edsoo.ru/ff0a2970

bubnuorexa [JOK

r .
39 YAIPABITITCCICH Hpece https://m.eds00.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJIKOCTHBIN HacoC
Atmocdepa 3emin. [puannen
CyIIIECTBOBaHUS BO3 HOM
41 o}g(l)lnquH 3emin 3;3};4HSHMOCTB bubmmorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI
HaJ YPOBHEM MOps
bubnuoreka [JOK
42 B LA
e BO3AyXa. ATMOC(epHOE AaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMochepHOTro AaBICHUS. bubnnoreka [IOK
OmneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEPHOTO
44 aBJICHUS OT BI)ICOTIE)HI; OBHEM brbsmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocgepHoe bubnnoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme
"AtmocepHoe naBieHue"
eMCTBHE JKUJKOCTH U T'a3a Ha
47 i:[[or )KGHHO@HB HHX TEJIO brbamorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, but6mmoreka [JOK

JIEUCTBYIOLLEH Ha TEJIO, IOTPYKEHHOE
B JKHJIKOCTB)

https://m.edsoo.ru/ff0a33fc



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

JlaGopaTopHnasi paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca

bubnuorexa [JOK

49 TeJa B BOJIE OT 00BhEMA MOrPYyKEHHOH https://m.edsoo.ru/ff0a3514
B JKMJIKOCTb YacCTH TeJIay
bu6mmoteka [IOK
>0 [napanue Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHast pabota
51 "KoHcTpynpoBaHue apeoMeTpa Uiu
KOHCTPYUPOBAHUE JIOJIKH 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
59 cynoB. Bo3nyxormiaBanue, bubnnorexa [JOK
«/laBneHue TBEPABIX TEN, JKUIKOCTEU https://m.edsoo.ru/ff0a3654
1 Ta30B)»
bubnuorexa [JOK
>3 Mexanieckas padora https://m.edsoo.ru/ff0a3f82
bu6nmorexa [IOK
54 Moocts. Enusmits MomHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
55 MOIIIHOCTH, pa3BUBAEMOM IIPU
MobEME IO JeCTHHUIIE"
56 IIpocTeie MexaHu3MBbl. Ppruar.
PaBHOBecue cui Ha peruare
KonTtponrHas pabora mo Teme
57 «/laBiieHHME TBEPABIX TEI, )KUIKOCTEH
u ra3oB» / Bcepoccuiickas
nmpoBepouHas paboTa
58 bubmuoreka [JOK

https://m.edsoo.ru/ffOa4ffe



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

Pesepublii ypok. Pabota ¢ Tekctamu
1o teme «JlaBnenue TBEPABIX
TEJ,)KUIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas pabota

59

Prruaru B TeXHUKE, OBITY M IPHPOJIC.
JlaGopaTopHnas pabota
«HccnenoBanue ycnoBuid paBHOBECHS
pbIyara

0.5

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

60

Pemenne 3a1a4 no teMe «Y CJIOBUA
paBHOBCCI/ISI pmqara»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumuenT nmonesnoro aeicTeus
Mexanu3ma. Jlaboparopras pabora
«M3mepenne KIIJI HakioHHOM
IIJIOCKOCTH

0.5

62

Pemtenne 3ama4 mo reme "Pabora,
MortHocTh, KIT/"

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

63

MexaHnueckas SJHEeprusl.
Kunerndeckas u moTeHIHanbHast
SHEprus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEpPIrUn

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCepUMEHTAILHOE ONPEAEIEHUE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNAIbHON YHEPTUH MTPU
CKaThIBaHUH TeJa 110 HAKIOHHOU
TIocKocTH"

66

KonTponbhas pabota 1o teme
«PaboTa 1 MOIIHOCTE. DHEPTUS

67

bu6nmnoreka LIOK



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

PesepBHbIii ypok. PaboTa ¢ Tekcramu
o TeMe "Mexanudeckoe ABMkeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. PaboTa ¢ TekcTtamu

68 o TeMe "PabGora. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOIT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Kontpoanusie | IIpakTtuueckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
OcHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmmorexa HOK
P https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJ 1
3 Mogenu TBEPIOTO, KUJIKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPAOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUIN 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bu6mmotexa IIOK
5 Kpucrannmueckne u amopdHsie Tena 1
P Po https://m.edsoo.ru/ff0a5800
5 CMaumnBaHue U KallUJUIIPHOCTb. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacuipeHue u cxarue 1 brbsmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHUSI 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bu6mmoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bune! Teruionepenaun 1 bu6muoreka [IOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTruaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bub6mmoteka [IOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnyecTBo TemnoThl. Y nenbHas bubmmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHMe TemIoBoro OanaHca. bu6mmoteka LIOK
TennooOMeH u TeII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

1 "UccnenoBanue SIBICHUS bubnuorexa [JOK
TEII000MEHA TIPH CMETITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BobI"
Pacuer koaudecTBa TEILIOTHI,

15 HE0OXO0IMMOT0 ISl HarpEeBaHus Tela
Y BBIJISISIEMOTO UM TIPU OXJTAXKICHUU

16 Jlaboparopnast padota "Onpenenenue bubnnoreka [IOK
yZIeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TeIioTa bubnnoreka [IOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAIUTUYECKUX Egn. VY nenbHas bubmorera HOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlaGopatopnas pabota "Onpenenenue bubmuotexa [LIOK
YAEIbHOM TEIUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHACHCALUS. bubmuotexa [LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 bubmuoreka [JOK



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

Kuneunune. Y nennHas Terwiora
nmapooOpa3oBaHus U KOHACHCAITUH.

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS

0T aTMoc(epHOTO JTaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue

OTHOCHUTEJbHOM BJIaKHOCTH BO3/1yXa"

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

23

Pemenue 3anay Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

[TpuHIHMITBL paOOTHI TEIIOBBIX
neurareneii . [lapoas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KII/I renioBoro aBurarelis.
TernnoBbIe IBUTATENH U 3a1IUTa
OKpY>KaroIlle cpebl

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

26

3aKOH COXPAaHEHUs U MpEeBpalleHus
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BerecTna"

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota no teme
"TensoBele ABlIeHus. M3menenue
arperaTHbIX COCTOSIHUM BeniecTBa"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tein. J[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenosanue "OneKTpu3anus

TeN UHAYKIUEN U IpU
CONPUKOCHOBEHHUH"



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

B3auMozeincTBue 3apsyKeHHBIX TElL.

bubnuorexa [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTB 371€KTpUYECKOro bubmmoreka [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8al0a
ANEKTPUYECKUX TMOJIeH
Hocurenu anexTpuueckux 3apsaos.
33 OnemeHTapHbii 3apsia. CTpoeHue
aToma
34 [IpoBOAHUKY U AUDIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpAaHEHUS AJEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aa4 Ha pUMEHEHNE bu6mmoteka [LIOK
CBOMCTB 3JIEKTPUUYECKHX 3apsi/10B https://m.edsoo.ru/ff0a90cc
DIEeKTPUUYECKHI TOK, YCIIOBUS €T0
36 CYILECTBOBAHUA. MICTOUHUKHA Bubmorexa ITOK
Y i https://m.edsoo.ru/ff0ad5a4
ANEKTPUYECKOTO TOKA
37 JleficTBUS DIEKTPUUECKOTO TOKa bubmoreia HOK
P https://m.edsoo.ru/ff0a96h2
VYpok-uccnenosanue "Jlelicreue
38 AJIEKTPUYECKOTO TTOJISI Ha TPOBOIHUKHI 1
U JUAJIEKTPUKA"
39 DNEeKTpUYECKUH TOK B MeTaJlIax, bubnnorexa [IOK
JKUJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1ernb U €€ COCTaBHbIE
JaCcTH
Cuna toka. JlabopaTopHas pabora
" paTopHAs b bubnuoteka [IOK
41 W3mepeHne u peryInpoBaHne CHITBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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

DIEKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JlaboparopHast paboTta

bubnuorexa [JOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9%e14
HanpspKkeHus "

43 ConpoTuBieHNe MPOBOJHUKA. bubmmoreka [IOK
VY enbHOE COPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBUCHUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [IOK
MPOBOJHHUKA OT €T0 JUIUHBI, TUIOLIA N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeueHus: U Matepuana"
3aBUCHMOCTH CHIIBI TOKA OT

45 HarnpsbkeHus. 3akoH OMa Ji1s yyacTka bubmorexa [IOK

https://m.edsoo.ru/ff0aa44a

TeTH
Jlaboparopuas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UYILETO Yepe3 PE3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nctope”

47 [TocnengoBarenbHOE U MapallIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabora "lIpoBepka

48 IIpaBWJIa CII0KEHUS HAIPSKEHUH TpU 1 bubnuoreka [LIOK
MOCIIEA0BATEIILHOM COEAUHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHas padota "IIpoBepka

49 IIpaBWJIa I CUJIBI TOKA IIPU 1 bubmuorexa [LIOK

napajuieJIbHOM COEIMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3aaa4 Ha IPUMEHCHUEC

bu6mmoteka [IOK

50 3axkoHa OMa U1 pa3IugHOro
U P https://m.edsoo.ru/ff0aaf8a
COCJTMHEHHUS IPOBOTHUKOB
51 PaboTa 1 MOIITHOCTB DIIEKTPUUECKOTO bubnuorexa [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padota "Omnpenenenue
52 a60TpH u E\)/Iounfocm JJIEK queCKoro Bubmorexa IIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKAa
DIIEKTPUYECKUE LIENHU U IOTPEOUTEITH
53 SJIEKT pI/I‘-IGCKOf/i SHEPTUU B 6pI)IT buGnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
54 ITocTostHHBIE MATHUTHI, UX
B3anUMOJEICTBIE
55 VYpok-uccnenosanue "N3yuenue bubanoreka [IOK
HOJIEW ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosie. MaruuTHoOe 1oJie
bu6nmmorexa [IOK
56 3eMJIU 1 ero 3HaYeHHE JJIs )KU3HH Ha
https://m.edsoo.ru/ff0acOba
Bemie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apSab.
57 3apsKeHHBIE TeJl;)a U UX ’ bubmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMmoaencTBys. [TocTOSTHHBIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo teme
"DHEeKTPUUECKUE 3aPSIIbI.
P P bubmuorexa [JOK
58 3apshKeHHBIC Tella U UX

B3anMoiericTBUS. I1oCTOIHHBIN
anekTpudeckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

PesepBHrlit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpudeckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

bubnuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
NEKTPUYECKOr0 TOKa MaruutHoe
I10JI€ KaTyLIKHU C TOKOM

bubnnorexa [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue >EKTPOMarHiuTOB B
TexHuke. JJaboparopnas padora
"N3yuyenue neicTBUs MArHUTHOTO
T10JIs1 Ha POBOJAHUK C TOKOM"

0.5

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

62

DJEeKTpOABUTATEIb [IOCTOSIHHOTO
Toka. Mcnonp3oBanue
AJIEKTPOABUTATENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AJIEKTpOABUTATENS "

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

63

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOM MHTYKIIMH.
[IpaBuio Jlenna

64

Onexrporereparop. CriocoOsl
MOJTYYE€HHUS AIEKTPUYECKON SHEPrUHm.
DJIEKTPOCTAaHIIUH HA
BO300OHOBIISIEMBIX HCTOUYHUKAX
SHEPIUH

65

[ToaroToBka K KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U
Mar"guTHbIE IBJICHAS"



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonTponbnas pabota no reme

66 "DIEeKTPUUECKUE U MATHUTHBIE 1 bubnmorexa [IOK
P " https://m.edsoo.ru/ff0acb14

SIBJICHUSA
PesepBHblii ypok. Pabota ¢ Tekctamu bubnuorexa [IOK

67 1
no teme "TemnoBele gBiaeHus" https://m.edsoo.ru/ff0acc5e

68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1
o teme "MarautHeie SBiIeHus"

BIIEE KOJIMYECTBO YACOB IT
OBII] OJI CTBOYACOBIIO 68 145

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 9acoB JIeKTPOHHbIE
[
JI:;H Tema ypoka Bcero Konrpoapusie | - Ipakririeckue fl[:;:eﬂnﬂ :)Ig;)l;l:)l:;fenbnme
padoThI padoThI pecypest

1 MexaHuuyeckoe IBHKEHHUE. 1
MarepuanbHas TO4Ka

2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsAMOIMHENHOE 1 bubnuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBxkeHue. CpeHsisi © MTHOBEHHAs 1
CKOpOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bu6nuoreka LIOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHHSL. 1
I'padux ckopocTH
JlaGopatopHas pabota "Omnpenenenue

7 YCKOPEHHUS Tea npu 1 1 bubnunoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM II0cKoCcTH"

8 CoboaHoe najenue Tei. OnbIThI 1
lNanunes

9 PaBHOMEpHOE IBHKEHUE 110 1 bubnnorexa [IOK

OKPY’KHOCTH. HCpI/IOI[ 1 9aCToTa

https://m.edsoo.ru/ff0ael76



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

oOparnienus. JInneitHas u yriaosas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTEIEHOE YCKOPCHHE
1 IIepsbiit 3akoH HeroTona. BekTop bubnumoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHopelicTByIOIIAs cHla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a/1a4u Ha npuMeHEHNE bubmnoreka LIOK
3aK0HOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
bubmnoreka LIOK
15 Cuna ynpyrocti. 3akon Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o teme «Cuita
YIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bubnunoreka [IOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nmmoreka [JOK
18 Chira Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo reme «Cuna bu6nmmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "Onpenenenue bubnnorexa [IOK
20
K03 duULIeHTa TPEHUS CKOJBKEHUS" https://m.edsoo.ru/ffOaf8be
P "3
. HemeHHe 3;)12111 o TeMe aIéOHI)I BuGmorexa [IOK
BIOTO?a' 11 YIpyroctt. Luna https://m.edsoo.ru/ffOafb8e
TpeHus
29 Cwuiia TSDKeCTH ¥ 3aKOH BCEeMUPHOTO bubnmuoteka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MMaJCHUS

Ypok-koudepenuus "J[BmxeHue TeNI

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). I'anaktuku”
Pemenue 3anau no teme "Cua
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IIepBas kocMu4ecKas CKOPOCTb. bubnuoreka LIOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecre MaTepuaaIbHOM TOYKH.
AGCOIIOTHO TBEPAOE TETO.
26 PaBHOBecue TBép oro Tena ¢ bubmmorexa LIOK
. P https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHON  OChIO BPALCHUSI.
MowmeHT cunsbl. LleHTp TsxecTH
PaBHOBecre MaTepuaaIbHOM TOYKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OCBIO BPALLCHUS.
MowmeHT cuibl. LienTp TsoxecTn
o8 Pemenue 3amad mo reme "MoMeHT bu6nmmoreka [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ffob02b4
IToaroroBka K KOHTPOJILHOU paboOTeE 110
29 TeMe "MexaHquCng BI/I)I(@I:II/IC bubmmorexa [IOK
. g ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta mo teme
30 "Me I; cc (I)De cHIe bubmuorexa [JOK
XaHUYECKOE JIBUKCHUE.
. 8 " https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
31 Nmnynee Tena. Mmynbe cuibl. 3aKoH bubnnorexa [IOK



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

COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3amay mo teme "3akoH

Bu6mmoreka [JOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-konpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnorexa [IOK
34 Mexanunyeckas paboTa U MOIIHOCTb httos://m.e dsocilru p—
35 PaboTa cuiIbl TSKECTH, CHITBI bubmuorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JBUKEHHUH TeJIa IO
TOPU30HTAILHOM TOBEPXHOCTH
37 CBsi3b 5HEpruu U paboTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprusi. Teopema o bubnunoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUs SHEPTUU B
MEXaHHUKe
40 Jlaboparopnas pabota «3y4ueHue bubnunoreka [JOK
3aKOHA COXPAHEHHUS YHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE NBHKEHHE U €TI0 bu6mmorexa [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KoieoaHusl. bu6nmmoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuii 1 pyKUHHBINA

MassTHUKHA



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
Mepuo/1a KoJieOaHu OT )KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparieHue sHEPTUN IPU
MEXAHUYECKUX KOJIEOAHUAX

46

Jlaboparopnas paborta «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
MIPYKUHHOT'O MasATHUKA

Bu6muoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «I[IpoBepka
HE3aBHCHUMOCTH [EPUO/Ia KOICOaHUi
rpys3a, IOABELIEHHOI0 K HUTH, OT
MacChl Tpy3a»

bubmnoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoHbL. CBOiCcTBa
MEXaHU4eCKHUX BOJH. [IpogosibHbIE U
MOIEPEYHbIE BOJTHBI

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

49

Ypok-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koudepenius "YapTpa3Byk U
uHOPa3BYK B IPUPOJE U TEXHHUKE"

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroToBka k KOHTpOJ'ILHOﬁ pa60Te 1o

Bbu6nmuoreka [IOK



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

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KoiaeOauus v BOJIHE!"

https://m.edsoo.ru/ff0b25f0

KounTponbnas pabota no teme

55 "3aKkoHbI cCOXpaHeHHUs. MeXaHUnYeCcKre
KoJieOaHusl U BOJIHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubnnoreka [HOK
DNEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JI€KTPOMarHUTHBIX BOJTH
Ypok-konpepenmus "llkana
58 ANEKTPOMATrHUTHBIX BOJIH. bu6nunoreka [IOK
Hcnonb3oBanue 371eKTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /11 COTOBOU CBI3U"
VYpok-uccnenoanue "M3yuenue
. bu6mmoteka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMIIFHOTO TesedoHa
Pemenue 3agau Ha onpeneneHue
60 9acTOTHI U ITTUHBI 2JIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas IpUpo/a CBETa.
61 CkopocTb cBeTa. BogHOBBIE CBOICTBA brbmmorexa OK
P ' https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku csera. [Ipsamonnneiinoe
62 acTIpOCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pactpocIp ' https://m.edsoo.ru/ff0b3658
Connua u JIynsl
3aKoH OTpa)KeHUs CBeTa. 3epKara.
63 Pemrenne 3a1a4 Ha IpUMEHEHNE bubmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubnmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIpECIOMIICHUS CBETA

https://m.edsoo.ru/ff0b3aea

[TosnHOE BHYTpeHHEE OTpa’KEHUE CBETA.

65 Hcnonb30BaHue MOJIHOTO BHYTPEHHETO Et?iﬂll;lr?ee dI;?JourO/I:f Ob3c5e
//m. u
OTPaKEHHSI B ONITUYECKUX CBETOBOAX 2
Jlaboparopnas pabora "VccnenoBanue
66 3aBHCUMOCTH yTJa MPeJOMIICHHUS
CBETOBOI'O JIy4a OT yIJla [aJIeHus Ha
rpaHuue "Bo3ayx-crekiao""
Ypok-koHpepennus "Vcnob3oBanne
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckast Cuia JTHH3BI bubmmorexa LOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHne n300pakeHHI B JIMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue Eub OK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKON nosmoteka L1
CHIBI CoBUpatoNeii MMH3b" https://m.edsoo.ru/ff0b4206
71 VYpok-koupepennus "Ontuueckne bubnuoteka [IOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak onTuyeckas cucrema. 3peHue brbmmorexa [OK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JlehexTs
3penus. Kak coxpanurs 3peHne”
Paznoxenue 6esoro cBera B CIEKTP.
74 OnsiTel HetoToHa. Croxenue bubnnorexa [HOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlabopaTopHas pabota "OnbITH IO
pas3IoKEeHUIO OEI0ro CBeTa B CIEKTP U

Bu6mmoreka [JOK

75 e enamMe
BOSHPHITHIO fIBCTA IPS/IMETORB i i https://m.edsoo.ru/ffOc0e2a
HaOJIOCHNH Yepe3 BETOBbIC
¢bubTpHI"
Ypok-nipakTukym "BoaHoBbIe
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHus u audpaxnus"
77 OmnsiTel Pezepdopaa u nnanerapHas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monenb atoma bopa
Hcnyckanue v MOIJIOIIEHNUE CBETa
79 atomoMm. KBauTbl. JInneiyaTeie bubmorexa HOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 VYpoxk-nipaktukym "Habnronenue bubnuotexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro siapa. Hykinonnas bubnunoreka [JOK
MOJIETb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBPALLECHNUS. bubnnorexa [IOK
N3oromnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agad no Teme: Bbu6nmuoreka [JOK
"PagnoakTrBHBIE IPEBpAILICHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepwon morypacmaa
Ypoxk-koH(pepeHus "PagnoakTuBHbIE
P Gep bu6mmorexa [IOK
86 W3ITy9EHUS B IPUPOJIC, METUITUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SnepHble peakunu. 3aKOHbI

87 COXPaHEHHUS 3apsI0BOTO U MACCOBOIO bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
qucen

88 OHeprus CBs3U aTOMHBIX siiep. CBA3b bubnmoreka [JOK
MacChl U SJHEPrUu https://m.edsoo.ru/ffOcld7a

89 Pemrenue 3anau o teme " nepueie
peakuun"

90 Peakuuu cuHTe3a u nesieHus saep. bubnuoreka [IOK
Ucrounnku sneprun ComnHIa 1 38E31 https://m.edsoo.ru/ff0c1e88
Ypok-kondepenuus "AnepHas

o1 sHepreTHka. JleicTBus
PaMOaKTUBHBIX U3TYyYCHHUI HA )KUBBIC
OpraHu3msl"

[ToarotroBka K KOHTPOJIBHOM paboTe MO

92 TeMme "DIEeKTPOMarHuTHOE IOJI€. bubnuoreka [IOK
DNeKTpOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBNICHUS"

KonTponbHas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJIHEI.
KBanToBbie sBineHUS"
[ToBTOpenue, 060061ICHNE.

94 JlaGopaTopHble paboThI 110 Kypcy Bubmuorexa LIOK
| . | https://m.edsoo.ru/ff0c245a

BzaumopeiictBue Ten
[ToBTOpenue, o6o6meHue. Pemenue
95 pacquII){Hx I/I, KaquI:BeHHI)IX 3aJ1a4 1o Bubmuorexa LIOK
| | https://m.edso0.ru/ff0c2572
Teme ""TemnnoBbie Mpolecchl
96 [ToBTOpenue, 06o6meHue. Pemenne Bbu6nmuoreka [IOK



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

pacyYeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] TennoBeIX apurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

bu6mmoreka [IOK

97 pacqe"'rHHx Y KaueCTBEHHBIX 3a;'L'aq 1o 1 https://m.edsoo.ru/f0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpeHue, 06o0IIeHNE.
98 JlaGopaTopHble pabOTHI 110 KypC 1 1 bubmorexa LOK
patop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e gBiIeHus"
IToBTrOpenue, 0000meHue. Padbora ¢
99 TCKCTaI;/H/I 10 TEME HI3aK0H1)1 1 bubmorexa [IOK
\ https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHUKE
[ToBTropenue, 0600menue. Padora ¢
100 TekcraMu o teMe "Kosnebauus u 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, 0000meHue. Padbora ¢
101 TCKCTaII:\)/II/I 10 TEME ?ICBGTOBHC 1 bubmorexa OK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTrOopenue, 0606meHune. Pabora c
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas gpuzuka"
OBHIEE KOJIMYECTBO HACOB I1O 102 97

[TPOIT'PAMME



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

IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBePSIEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHUSA

1.2

pas3iimuaTthb ABJICHHUA IIO OIIMCAHHWIO HMX XapPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

13

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHHHA B
OKpY’KaloIlleM MHpE, B TOM 4ucie (U3NYECKUE SBJICHUS B MPHUPOJIE,
IIPU 3TOM INEPEBOJUTH NPAKTHUUECKYIO 3a/1ayy B yYEOHYIO, BBLACIATDH

CYLIECTBEHHBIEC CBOMCTBA (MMPU3HAKH) PUBUUYECKUX SIBICHUN

14

ONMCHIBATh H3YYEHHbIE CBOHCTBA Tel M (U3UYECKHE SBICHMUS,
UCHONB3YSl (pU3MYECKHe BEJIMYMHBI, MpPU ONUCAHUU MPABHIBHO
TPAaKTOBaTb (U3UUECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYEeHUSI U €UHUIIBI PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MUECKYI0O BEIUYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTHh TIpadUKH  H3YYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCIIMYHNH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (QU3UYECKUE SBICHHUS U TPOIECCHI,
HCNOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
GbopMynUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKEHUE

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb I[PUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTMYeCKHWX ImaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOWCTBA (PU3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemats pacu€THble 3amauu B 1 — 2 neicTBUsI, UCTIONIB3YS 3aKOHBI U




(dhopMyIibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBMSI 3aJlaud  3alUChIBaTh KpPaTKOE YCIOBHE, MOACTABIAThH
¢busnyueckre BEIUYUHBI B POPMYJIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC JJIsS PEIICHUs 33]a4, OIICHUBATh

PEAUTUCTUIHOCTD MOTYICHHON (PU3NICCKON BEIIMIMHBI

18

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTH IPH MOMOIIU
(Gu3MYeCKUX METOAOB, B ONHCAHUMU HUCCICIOBAHMS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyath U
WHTEPIPETUPOBATh MOJMYyYEHHBIH pe3yNnbTaT, HAaXOIUTh OIIUOKU B

XO0J¢ OIIbITa, ACJIATh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

MPOBOAUTH OMbBITBI MO HAOMIOACHUIO (DU3HUECKUX SBICHUH WU
(¢u3MUeCKUX  CBOMCTB  Tell:  (QOPMYIUPOBaTH  IMPOBEPSEMBIC
MPENANoNoKeHHUs, CcoOupaTb  YCTAHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUSI C UCIOJIH30BAHUEM AHAJIOTOBBIX H
uudpoBBIX MPHOOPOB, 3aMKUCHIBATH MOKa3aHHUS MPHOOPOB C y4ETOM

3aJIaHHOM a0COIIOTHON MOIPEUIHOCTH U3MEPEHU

111

IPOBOJIUTh  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOW  (hu3HUecKoi
BEJIMYUHBI OT JPyrol C HCIOIBb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOTO MCCIIENOBaHUS, COOUpPATh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(GuKcUpoBaTh pPE3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3UUECKUX
BEJIMYMH B BUJIE MTPEIJIOKEHHBIX TaOIUI] U TPapUKOB, A€TIaTh BHIBOJIbI

10 pe3yJbTaTaM HUCCIIEJOBAHUS

112

NNpOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/IBI/ILICCKI/IX BCJIIMYHH, CJCAYyA
npezmoxceHHoﬁ HHCTPYKIMU: IIPU BBIITOJHCHHUU I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIUYUCIIATH 3HAUCHHUC HCKOMO1

BCJIMYMHBI

1.13

coOyoaTh MpaBUja TEXHUKH Oe30macHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JEUCTBUS HM3YYEHHBIX
NpuOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOLIBIO HX ONUCAHMS,
UCTOJNB3ys 3HAHUSA O CBOMCTBaX (U3MYECKUX SABICHUA H

HeoOxouMBbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTL TPUMEPHl (HAXOAUTh HHQPOPMAIUIO O TPUMEPax)
MPAKTUYECKOTO UCIOIB30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HH Ui o0ecriedeHusi O€30IacHOCTH TIpU  OOpalleHHuH ¢
npudopamMy U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHHUS 310POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOLICH cpezie

1.16

OCYILECTBISITH OTOOP MCTOUYHUKOB MHGoOpManuu B cetu MHTepHET B
COOTBETCTBUM C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM W NMyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITE MH(POPMAIMIO, KOTOpas SBISETCS NMPOTUBOPEUMBON WM

MOJKET OBITH HEOO0CTOB CpHOI71

1.17

HCIIO0/Ib30BaTh pu BBIITOJIHCHUH y4eOHBIX 3alaHuN
HAyYHONONYJISIPHYIO ~ JIUTepaTypy  (usmueckoro  cojiep:KaHus,
CIIpaBOYHBIE MaTEpHUalbl, pecypcbl cetu MHTepHer, BiageThb
npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(popManuu

U3 OJHOM 3HAKOBOM CHCTEMBI B APYyTryro

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha oOcHOBe 2 — 3 WUCTOYHMKOB HH(pOpManuu (HU3HUECKOTO
coJiepaHusi, B TOM 4YHCIIe MyOJIUYHO JAeNiaTh KpaTKHe COOOIIEHHUS O
pe3ynbTaTax MTpPOEKTOB WM YYeOHBIX HCCIEeNOBaHUM, TpPHU ITOM
rpaMOTHO MCIOJIb30BaTh W3YYEHHBIM TMOHSATUMHBIMA ammapar Kypca

(u3HKH, COMPOBOKIATh BHICTYIUICHUE NIPE3EHTAlEN

1.19

IIPU BBIMOJIHEHUH Y4eOHBIX MTPOEKTOB U UCCIIEAOBAHUMN paclpenesTh
00513aHHOCTH B I'PYIMIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTH 32 BBINIOJIHEHUEM IUIAHA JIEUCTBUHM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJ] B JEATENBHOCTb TIPYIIbl, BBICTPaUBAaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHUE

OKPYKaroIIX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

11

HUCIIOJIb30BaTh IOHATUA

1.2

pasiinyaTth SABJICHUA IO OMNHMCAHWIO HX XapaKTCPHBIX CBOICTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBICHUE

13

pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpE, B TOM 4HuCie (PU3UYECKUE SBICHHUS B MPHPOJIE,
[IPH 3TOM MEPEBOIUTH MPAKTHUYECKYIO 337auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) PU3UIECKUX SBICHUMA

14

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA Tl M (QHU3MYECKHUE SBICHHUS,
UCTONB3ysd (U3NYECKHE BEIMYUHBI, TPU OIMUCAHUU NPABUIBHO
TPAaKTOBaTh  (U3MYECKHHA  CMBICI  HCIONB3YEMBIX  BEJHYUH,
0003HAYCHHS ¥ €IUHUIIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH TpauKu  M3YyYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I3I/I‘ICCKI/IS SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIpU OSTOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa M  3allMChIBAThb €ro MaTrCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallHd TPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTMYECKUX IIaroB ¢ MOMOIMbI0 1 — 2 W3YYEeHHBIX CBOHCTBA

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (I)I/I3I/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHbIe 3aJaud B 2 — 3 NEWCTBUS, MCIOJIB3Ys 3aKOHBI U
(hopmynel, CBsA3BIBaIONME (PU3MUECKUE BETUYNHBI: HA OCHOBE aHaIn3a
YCIIOBHSI 33/1a4¥l 3alIUChIBAaTh KPATKOE YCIOBUE, BBISBIISITh HEJOCTATOK
JaHHBIX JJI1 pelIeHUs 3aJaud, BbIOMpaThb 3aKOHBI U  (HOPMYIIbI,
HeoOXomuMBbIe ISl €€ pelIeHHs], MPOBOJUTh Pacu€Thl U CPaBHUBATH
MOJyYEeHHOE 3HA4YeHHE (U3NYECKONW BEIUYMHBI C HM3BECTHBIMU

JaHHbIMH

18

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUThL IMPpHU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOB, UCITIOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BIACIIATH
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMMPABUJIBHOCTL IIOPSAAKa

IMPOBCACHUA UCCIICIOBAHUS, NCIATh BBIBOABI

1.9

MPOBOJIUTH OMBITH MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUH WIN
¢u3uueckux  CBOMCTB  Tem:  (opMyIMpOBaTh  MPOBEpSEMbIC

NPEANONIOKEHUS,,  cOOMpaTh  YCTAHOBKY M3  NPEUIOKEHHOTO




000py/I0BaHusl, ONMUCKIBATH X0/l OMbITa U (OPMYTUPOBATH BHIBOIbI

1.10

BBIIIOJIHATL NPSAMBIE U3MEPEHHUsS C MCIOJb30BAaHUEM aHAJIOrOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YIIbTATHI

M3MEPECHUH ¢ y9€TOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH

111

MPOBOJIUTh  HCCJICIOBAHUE  3aBHCUMOCTH  OJHOW  (DU3HYECKOMN
BEJIMYUHBI OT JIPYTOM C WCIOJB30BAHUEM TMPSAMBIX H3MEPECHUH:
IUIAHUPOBATh HUCCIICIOBAHHWE, COOMPATh YCTAHOBKY W BBINOJHSTH
WU3MEpEHUs, clenys MpeUIOKCHHOMY  IUIaHy, (uKcHpoBaTh
pe3yNIbTaThl TOMYYEHHOW 3aBUCHUMOCTH B BHJIC TAONHIl U TpadHKOB,

ACJIaTh BBIBOJELI 11O PE3YyJIbTaTaM HUCCIICAOBAHUA

112

MPOBOJIUTh  KOCBEHHBIE  HM3MEpPeHHS  (U3WYECKHX  BEIMYHH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys NpeUIOKEHHOW MHCTPYKLMHM, M BBIUUCIATH 3HA4YEHUE

BCIIMYUHBI

1.13

CO6.]'IIOI[8.TB InpaBujia TCXHUKHU 0e30MmacHOCTH Ipu pa60Te C

1a00paToOpHBIM 000pyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHACTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOUCTB C OINOPOM HAa HUX OINUCAHUA, HUCIOJb3Ys
3HaHHUS O CBOWCTBAaX (U3NYECKUX SBJIEHUH U HEOOXOIUMBbIE

(u3nuecKkre 3aKOHOMEPHOCTU

1.15

pacno3HaBaTh IPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI)I o CxeMaM M CXEMAaTUYHBIM pHUCYHKaM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX LIEIell C IOCIEeNOBaTEIbHBIM U napaJijiCJIbHbIM
COCIMHECHUECM 9JICMCHTOB, pasinvas YCIOBHEIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYICCKUX Lenein

1.16

MPUBOJUTL TpUMEpHl (HaXOAWTh HUHQPOPMALUMIO O TPUMEPAX)
MPaKTUYECKOTO MCIIONIb30BaHMsI (U3NYECKUX 3HAHUHN B TTOBCETHEBHOM
KHU3HM Uil o0ecriedeHusi O€30macHOCTH TpU  OoOpalleHHuH ¢
npuOoOpaMy U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/10POBbsS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOI'0 NOBCACHUA B Opr)KaIOH_ICﬁ cpeac

1.17

OCYLICCTBIIATH IOUCK I/IH(I)OpMaI_II/II/I (bI/IBI/I‘lCCKOFO COJACPpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCHOIIUXCs 3HAaHUH H HYTéM CpaBHCHHA
JOIIOJITHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(l)OpMaI_II/IIO, KOoTOopasd

SBIISICTCS IPOTUBOPEUMBOMN HITH MOKET OBITH HEJOCTOBEPHOM

1.18

UCITIOJIb30BaTh IPH  BBIMOJHEHUWH  YYEOHBIX 3aJaHUil  HAY4HO-




MOMYJISIPHYIO JIUTEpaTypy (PU3MUecKoro cojaepixaHus, CIpPaBOUYHBIE
Marepuaibl, pecypcbl ceth VHTepHeT; BiaaeTh OpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusa UH(DOpPMALMKU U3 OTHOU

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DH3UYECKOTO
COJIep’KaHusl, B TOM YHCIIC MYOJIUYHO TMPEICTABIATh PE3YIbTAThI
MPOCKTHON WJIM HWCCIEAOBATEIIbCKON JIEATEIbHOCTH, TPHU OITOM
IPAMOTHO MHCIIOJb30BaTh M3Y4YCHHBIM IOHATHUWHBIN amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BBICTYIIJICHHUE TIPE3CHTAINEH

1.20

MIPU BBITIOJIHEHUU Y4YeOHBIX MPOEKTOB U HCCIEAOBAHUN (HU3HUECKUX
MIPOLIECCOB pacHpelleNsiTh 0053aHHOCTU B I'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAUTh 3@ BBIIOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSBISAS  T'OTOBHOCTH

paspeniats KOH(PIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCII0JIb30BATh NU3YYCHHBIC ITOHATHA

1.2

pas3jiniaTth SABJICHHUA IO OMMCAHWUIO HX XapPAKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, AECMOHCTPUPYIOIINX JaHHOEC (i)I/I?)I/I‘-IeCKOC SIBJICHUEC

13

pacro3HaBaTh MPOSBIEHUE W3YYCHHBIX (PU3MUECKUX SIBICHUUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NUECKUe SIBICHHUS B MPHUPOJIE,
MIPH 3TOM MEPEBOJUTH MPAKTHUUECKYIO 33/1ayy B y4EOHYIO, BBLACTATDH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBUUECKUX SIBICHUN

14

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA TN U (DU3UYECKHE SIBICHUS,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, IMPU OMNUCAHUU MPABUIBHO
TpPakTOBaTh  (PU3MYECKWI  CMBICT  HWCHOJB3YyEeMBIX  BEJUYHH,
0003HAYCHHS U €IUHUILIBI (PU3UYECKUX BEIMYHUH, HAXOIUTH (POPMYJIBI,

CBSI3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JPYTUMHU




BEeIMYMHAMH,  CTPOUTh  TIpadUKU  U3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/I‘I€CKI/IX BCIIMYMH

15

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/ISI/I‘I€CKI/IG SABJICHHUA W IPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIOBCCHYIO
q)OpMYJII/IPOBKy 3aKOHa MW 3alucChiBaTb €ro MaT€MaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallUd IIPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATH IPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKMX IIaroB C MOMOLIbI0 2 — 3 H3YyYEHHBIX CBOMCTBa

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIC 3agaudl (ONMMpAOIIMEcs] Ha cHcTeMy H3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHbl U  (OPMYINbI, CBSA3bIBAIOIINE
¢usnueckue BEJWYMHBI HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3allUChIBaTh KPAaTKOE yCJIOBHE, BBIABIATH HENOCTAIOUIME WIH
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUI pelleHMs], NMPOBOANUTh PACUYEThl M OLIEHUBATh PEATMCTUYHOCTD

MOJIYUYCHHOT'O 3HAYCHU (I)I/I3I/I“IeCKOI\/’I BCIIMYHHBI

1.8

pacnio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO pCHIUTh IIPU MMOMOIINU
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMMCAHUC UCCIICAOBAaHMs, BBIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL IPABUIIBHOCTL IOPAAKA
MMpOBCACHUA HUCCIICAOBAHUA, ACIATh BBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

1.9

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM
(u3MYECKHUX CBOWCTB TEJ: CaMOCTOSITENIBHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYIUPOBATEH BHIBOJIBI

1.10

MPOBOAUTh TPU HEOOXOIUMOCTH CEPHUI0 TMPSMBIX H3MEPEHHI,
OmpesieNisisi CcpelHee 3HaueHue Hu3MepseMoil BenuuuHbl ((okycHOe
paccTositHue coOuparomeil JHH3bI), 000CHOBBIBATH BBHIOOp CIOCO0A

U3MepeHus (M3MEpUTENBHOTO Ipudopa)

111

MPOBOJIUTh HCCIIEOBaHME 3aBUCUMOCTEH (DU3MUYECKMX BEITUYMH C
WCIIOJIB30BAHUEM NPSIMBIX W3MEPEHHU: IJIaHUPOBATH HCCIENOBAHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTAHOBKY, (DUKCHUPOBATH pE3yJIbTaThl

HOHy‘IGHHOI\/'I 3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BHJC Ta6JII/II_II/I




rpaduKoB, AeNaTh BBIBOBI IO PE3yJbTaTaM UCCIIEIOBAHUS

112

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJIHATH WM3MEPEHUs, CIenys MPENJIOKEHHOW HHCTPYKIINH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIyYECHHBIE

PEe3yNbTaThI ¢ YYETOM 3aJJaHHOW OTPELUTHOCTH U3MEPEHHIA

1.13

coONIOIaTh NpaBWJa TEXHUKH OE€30MaCHOCTH IpuU  paboTe ¢

1a00paTOpHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuagbHas ToOuKa, aDCOJIIOTHO TBEPAOE TEJI0, TOUCUHBI UCTOUHUK
CBeTa, JIydy, TOHKas JIMH3a, IUIaHeTapHas MOJENb aTOMa, HYKJIOHHas

MOJCJIb aTOMHOI'O d4pa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOHCTBax (PHU3MUECKUX SBICHUH H HEOOXOIMMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUUYECKUX YCTPOMUCTB, MU3MEPUTENBHBIX npubopoB U
TE€XHOJOTMYECKHUX IPOLECCOB NPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI JJIsl IOCTPOEHUS N300pakeHUH B MJIOCKOM

3epkaie 1 coduparomieil TmH3e

1.17

NPUBOJUTh TpUMEpbl (HAXOAUTh HWHPOPMALUIO O MpUMeEpax)
MPAKTUYECKOTO MCTOIb30BaHUsI (PU3UUYECKUX 3HAHUIN B TIOBCETHEBHOM
KU3HM I OOecrieyeHus: Oe30MacHOCTH TpU  OOpalleHuu ¢
npudoOpaMu U TEXHHUYECKUMHU YCTPONUCTBAMU, COXPaHEHUS 310POBbS U

COOJIOICHHSI HOPM PKOJIOTUYECKOT0 MOBE/IEHHUS B OKpY Katollel cpenie

1.18

OCYILIECTBIATH MOUCK HHPOpMAINK (HU3HUECKOTO COAECPKAHUS B CETU
WntepHer, camocTosTenbHO (HOpMYIHpys TOHMCKOBBIM  3arpoc,
HaXOOUTh IYTH  OMNpEAEJeHUS  JIOCTOBEPHOCTH  IMOJIyYEHHOU
uHpOpMallMd Ha OCHOBE HMEIOIIMXCS 3HAHUH U JOMOJHUTEIbHBIX

HCTOYHHKOB

1.19

WCIIOJIb30BAaTh TPU  BBHIOJHEHUH Y4YEOHBIX 3aJaHMM HAy4YHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COJEep:KaHUs, CIPaBOYHBIE
MaTepuaibl, pecypchl ceTd VHTepHeT; BiaaeTh NpHEMaMH

KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus UHPOPMALMKU U3 OJIHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBe WHGOpPMAIUU W3 HECKOJIbKHX WMCTOYHHKOB (PHU3UIECKOTrO
coJiepKaHusl, MyOJIMYHO MPEJCTABIATh PE3yIbTaThl MPOEKTHOW WM
UCCIICIOBATENIbCKOW  AEATENBHOCTH, TPH  OTOM  TPaMOTHO
WCIOJIb30BaTh M3YYCHHBIN MOHITUMHBIN anmapaT U3y4aeMoro pasjaesia
(GU3MKM W COMPOBOXIATh BBICTYIUIEHHE TNpE3eHTalueld ¢ y4éroMm

0COOCHHOCTEH ayIMTOPUN CBEPCTHUKOB

121

MIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M HCCIEAOBAHUHN (PU3MUECKHX
MIPOLIECCOB paclpeiessaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JNEHUCTBUMI M KOPPEKTUPOBAaTH  €ro, aJeKBaTHO  OLEHUBAaTh
COOCTBEHHBIH BKJAJ B JCITEIbHOCTb TIPYMIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE€  B3aUMOJCWCTBHE,  IPOSABISAS  T'OTOBHOCTh

paspemiats KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC

Kon
pasneJa

Kon

3JIEMEHTAa

IIpoBepsiemble 3J1eMeHTHI COIEPKAHMS

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOILIETO MUPA

11

Odusuka — Hayka O TMpupoje. SIBICHHUS NPUPOBIL.
Ousnyeckue  SABICHHUS: MEXaHWYECKHE,  TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousnyeckne  BeMWYMHBL  M3MepeHuwe — QU3MUECKHUX
BenmunH.  Pusmueckue  npudopsl.  [lorpemHoctsh

n3MepeHnil. MexxayHapoHas CUCTEMA €AUHULL

1.3

EcrecTBeHHOHAYYHBI METOJ TMO3HAHHS: HAOIIOACHUE,
IIOCTAaHOBKAa HAy4HOI'O BOIIPOCA, BBIIBMKEHUE THIIOTE3,
9KCIIEPUMEHT 10 TMPOBEpKE THIOTE3, OObSICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

14

Onucanne GU3NIECKUX SBICHUHN C TOMOIIBIO0 MOJIETICH

15

[IpakTuyeckue paboThI:

#H##Par###13mepeHmne pacCTOSHUN.
#H#HPar##l13MepeHne 00bEMa JKUIKOCTH M TBEPAOIO
Tena.

#H##Par###Onpenenenne pa3MepoB MajbIxX Tell.
H##HPar##l13Mepenre  TemnepaTypsl  IpH  TIOMOILU

XKUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIEPATYPHI

ITEPBOHAYAJIbHBIE CBEJAEHA O CTPOEHMU BEIHECTBA

2.1

###Parf##CTpoeHNEe BEleCTBAa: aTOMBI U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JTOKAa3bIBAIOIINE  JTUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#H#Par## ]| Bnoxenne YacTHI]  BEIICCTBA. CBs3b
CKOPOCTH  JIBIDKEHHSI  YacTHI[ C  TEeMIIEPaTypOH.

BpoynoBckoe nsuxenue, nuddysus

2.3

B3anmopeicTBre yacTHI] BEWECTBA: TPUTSKEHUE U

OTTAJIKUBAaHUC




Hi#HParfH## ArperaTHple COCTOSTHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAUITMUECKUX) Tell.

2.4 B3auMocBsi3p Mexay CBONMCTBAMM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M HMX aTOMHO-MOJICKYJIIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOJIBI
[IpakTuyeckue paboThI:
###ParfH##0LeHKka auaMeTpa aToMa METOJOM PsIoB (c
ucrnolib30BanueM ¢Gotorpaduii).

2.6 #HHHPar###ONBITEH 10 HAOJIIOIEHUTO TEIIOBOIO

pacIIMpEeHHs Ta30B.
#HH#HHPartH##0nbITel 10 OOHAPYXKEHHUIO JCUCTBUSI CHUI

MOJICKYJIPHOT'O HIPUTKCHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBaOMepHOE u
' HEPAaBHOMEPHOE JBUKECHUE
H#HParfH#H#CKOpOCTb. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBW)KEHUHU. Pacuér myTu U BpeMeHu
JBUKECHUS
SIBnenune mHepuuM. 3aKOH HMHepHUMM. B3aumopelicTeue
3.3 TeJ KaK MPUYMHA W3MEHEHUS CKOPOCTU JBM)KEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tella
34 ##Par#H##InotHocTs BemecTBa. CBSI3b IIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIIeCTBA
3.5 Cuuila Kak XapakTepuCTUKA B3aUMOJEHCTBHUS TN
36 Cuna ynpyroctu u 3akoH ['yka. M3Mepenuwe cuibl C
' MTOMOIIBIO JUHAMOMETPA
37 H#H##Par###SIBnenue TaroreHus u cuna Tskectu. Cuna
' TSDKECTH Ha JIpyrux Iuia"erax. Bec tena. HeBecomocTh
38 Cuna Tpenusi. TpeHUE CKOJBXKEHHS W TPEHUE TMOKOSI.
' Tpenue B mpupoie U TEXHUKE
39 H#H#H#Par###CrioxkeHue Ccui, HAMpaBlIEHHBIX MO OJHOMU
' npssMoii. PaBHozelicTByro1Iast Cui
3.10 [IpakTuyeckue paboThI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBUKEHHS
(mapuka B OKMJAKOCTH, MOJEIH  DJIEKTPUUYECKOTO
aBToMoOmIIA U Tak jgainee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHHS Opycka WIH [IapukKa IIo
HaKJIOHHOM  IuiockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCHUMOCTh pacTsbKeHus (IedopManuu) IpYyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITHI,  JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUSI OT Beca Teja U

XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

dusnyueckue SBJICHUS B IPUPOJIC: TPUMEPHI JBUKEHUS C
3.11 Pa3TUYHBIMU CKOPOCTSIMH B KMUBOW U HEXXHBOW MPUPO/IE,

JEMCTBUE CUIIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: JMHAMOMETP, NOAIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN U TA30B

41 Hapnenne T1BEpmoro Tena. CrocoObl yMEHBIICHHUS H
yBEJIMYEHUS JaBJICHUSA

42 JlaBnenue ra3za. 3aBUCUMOCTD JIABJICHHS Ta3a OT 00bEMa,
TEeMIIEpaTyphl

43 [lepenaua naBneHus TBEPABIMU TEIAMH, KUJIKOCTSIMUA U
razamu. 3akoH [lackans. [TneBMaTHUYeCKHE MAIITHHEI

3aBUCUMOCTh  JABIEHHSI JKUAKOCTH OT  TIyOHHBI.
4.4 I'unpocratuueckuii mapagokc. CooOImaronuecs: CoCcyapl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MbI

ATtmocdepa 3emin u atmocdepHoe naBieHue. [Ipuunnbl
AS CYIIECTBOBaHMUSA BO3AYIIHON 000104y 3emsn. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBIECHUS OT

BBICOTHEI HAA YPOBHEM MOPA

A6 N3mepenue armocdepnoro nasieHus. [lpubopsr mis
U3MEpEHUs: aTMOC(EPHOTO TaBICHHS

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BreltankuBaromas (apxumenoBa) Ccuia.  3aKOH

Apxumena

4.8 [InaBanue ten. Bo3gyxomnaBanue
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[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TMOrpyKEHHOM B JKUIKOCTH YacTH Tena.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, TEHCTBYIOIIEH Ha
TEN0,  NOrpyxeéHHoe B  kuiakoctb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeJ0 B JKUJAKOCTH, OT Macchl Tena. OMmbITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTH  BBITAJIIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00BbEMa
MOrPYKEHHOW B KUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
KHUJKOCTH. KoucrpyupoBanue apeoMeTrpa  WIH
KOHCTPYUPOBAHUE  JIOJAKM U  ONpelesreHue €€

TPy30NI0ABEMHOCTH

4.10

duznyeckue SABJICHUA B IIpHUPOAC: BIIMAHHUC
aTMOC(bepHOl"O JaBJICHU Ha JKUBOM OpraHu3M, IJIaBaHHUEC

pBIO

411

TexHuueckue ycTpoOHCTBa: COOOLIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJOINPOBOJA, TI'MAPABIMUYECKUN IIpeEcC,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPT'UA

5.1 Mexanunueckas paboTa
5.2 Mexannyeckasi MOIITHOCTh
53 [IpocTteie  MexaHU3MBI:  pblYar, OJOK, HAKJIOHHAs
' mockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBuiao»  MexaHukd.  Koaddunuent
55 IIOJIE3HOTO EHACTBUA MEXAHNU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHHKE
5.6 [TorenmmanpHas HEPrun Tea, NOAHATOr0 Haa 3eMIEN
5.7 Kunernueckas sHeprus
£ g [lonmHast mMexaHu4eckas >HEprusi. 3aKOH HM3MEHEHUS M
' COXpaHEHMs MEXaHHUUECKOU SHEpruu
5.9 [IpakTuyeckue paboThI:




#HtPart##Onpenenenne pabOThl CHJIBI  TPEHHSI TIPH
PaBHOMCPHOM JBWIKCHUM TCJIa II0 I‘OpHSOHT&HBHOﬁ
noBepxHocT. lccienoBaHnue  yciioBUM — PaBHOBECHS
ppuara. HMsmepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXaHUUYECKOU SHEPTUH

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BeKa
TexHu4yeckue YCTpOMCTBa: pblUar, TMOJABMKHBIA U
5.11 HEMOJIBIKHBINA OJIOKU, HAKIIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 371eMEeHTBHI COiEPKAHUSA
pasaena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KUHETUYECKON
6.1 TEOpUU CTPOEHMsI BellecTBa. Macca U pasMepsl
' MoJieKyl.  OmIbITB, MOATBEPKAAIOIIME  OCHOBHBIE
MIOJIO’KEHHU S MOJIEKYJIIPHOKMHETUYECKOM TeopHH
Mopenn  TBEpAOrO,  KHMJIKOrO W razoo0pa3HOro
6.2 cocTosHui BemiecTBa. Kpucrammnueckue u amopdHsie
Tena
OOBsicHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TEI
0 6.3 Ha OCHOBE TOJIOXKEHUH MOJEKYISIPHOKMHETUYECKON
TEOPHUH
6.4 CmaunBaHuE U KalWJUISIPHbBIE SIBJICHUS
6.5 TemnoBoe pacupeHue U cxaTue
66 Temneparypa. CBs3p TeMmMmepaTypsl CO CKOpPOCTBIO
' TEIJIOBOT'O IBUKEHUS YaCTHI
6.7 Buytpennss sneprus. CriocoObl H3MEHEHUs! BHYTPEHHEH
' SHEPTruM: TeIIonepeiaya U COBEpPIICHUE Pa0OThI
6.8 Bunbl temonepenayun: TEMIONPOBOAHOCTb, KOHBEKIIUS,




U3Ty4YeHUe

KomugectBo TCIIIIOTHI. Y,I[CJ'II)Haﬂ TEIIOEMKOCTD

6.9
BEILIECTBA
TerooOMEeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [TnaBneHue u oTBEp/IeBaHUE KPUCTAIUINYECKUX BEILECTB.
' VY nenbHas TemoTa IJIaBJIeHUs
[TapooOpa3zoBanue 1  KoHaeHcauusa. Vcnapenwue.
6.12 Kunenue. VYaenpHas  Temuora  mapooOpa3oBaHMUSL.
' 3aBHCUMOCTh TEMIIEPATypPbl KUTIEHHUSI OT aTMOC(EPHOTO
JTABIICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJIbHAs TEIUIOTa CrOPAHUs
[Mpunmunsr  pabotel  TeroBbix — aBurareneit  KITJ]
6.15 TEIUIOBOTO JBHUTaTeisl. TeraoBble JABUTaTeIN W 3alluTa
OKPYXAaIOIEH Cpeabl
3aKOH COXpaHEHUs ¥ MPEBPAIIECHUS SHEPTHH B TETTIOBBIX
6.16
nporeccax
[TpakTrueckue paboTHhI:
HHHPar###ONBITEL 10 OOHApPYKEHUIO JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HH#HParf##ONBITBl 110 BBIPAIIMBAHUIO  KPUCTAJJIOB
ITIOBAPEHHOM COJIM WX caxapa.
HH#HPar###OneITel 10 HAONIOAEHHUIO  TEIJIOBOTO
6.17 pacuIpeHwsi ra30B, KHUIKOCTEH M TBEPIBIX TEJ.

#Hi#HPar#H#Onpenenene naBjeHUs BoO3Jlyxa B OaioHe
HINTPULIA.

HHHPar###ONBIT,  TEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JABJICHUSI BO3MyXa OT €ro oO0béMa W HarpeBaHUs WITH
OXJIQXKICHUSI.

HiHPar###] IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH

JUTMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOM




TpyOKe OT TeMIEepaTyphl.

#i#Par#t#Habmonenune M3MEHECHHS BHYTpECHHEH
SHEPruM TeJNa B pe3yiabTaTe TEIUIoNepeaadyd W pabdoTh
BHEIIHUX CHUJI.

###Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa TIpHU
CMEILIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
H#HHHPar###Onpenenenne KOJIMYeCTBa TEIJIOTHI,
MOJIYYCHHOTO BOJOW IPU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HHPar###Onpenenenne  yaeiabHOM — TEMJIOEMKOCTH
BEILIECTBA.

#HiHPar###lccnenoBanue mpoiecca UCIapeHus.
#H#Par###OnpenencHue OTHOCHTEIBHOW — BIQXKHOCTH
BO3/TyXa.

H#HPar##H#Onpenenenye yIeabHON TEIJIOThI IJIaBICHUS

JbpJa.

6.18

@u3nyeckue ABJIEHUA B MPUPOJEC: MOBEPXHOCTHOE
HATSDKEHME W KalWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTAIJIBI B TIpupoe, u3nydenue ConHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHuueckue  yCTpOMCTBAa:  KalWJUIAPBL, INPUMEPHI
WCIIOJIb30BaHUsl KPUCTAJUIOB, >KUJIKOCTHBIH TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUs
JIOMOB, TUTPOMETpBI, TCHUXPOMETpP, MapoBas TypOuHa,

JABUTaTCJ]Ib BHYTPECHHETO CrOPpaHUsA.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMA

7.1 OnekTpusanud Teil. J{Ba posia 31eKTpUUECKUX 3apsI0B
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kysona

7.2 (3aBUCUMOCTb CHJIbI B3aUMO/ICUCTBUS 3APSKEHHBIX TET OT
BEJIMUMHBI 3apsJI0B ¥ PACCTOSHUS MEX/1Y TEJIaMH )

23 DnekTpuyeckoe nosie. HanpsEHHOCTh ANEKTPUIECKOTO

nosist. [IpuHOMN cynepno3uuuu 3JIEKTPUYECKUX II0JIEH




(Ha KAaYECTBEHHOM yPOBHE)

Hocutenn »snexkrpuyeckux 3apsiioB.  DJIEMEHTAPHBIN

1.4 anexkTpuueckuit 3apsa. Ctpoenue atoma. [IpoBoHUKH 1

TDJICKTPUKU
7.5 3aK0OH COXpaHEHUs IEKTPUUECKOTO 3apsia

ONIEKTpUYECKUI  TOK.  YCIOBUS  CYHIECTBOBAaHMUS
7.6

AIIEKTPUYECKOT0 TOKA. ICTOUHHKH MOCTOSHHOTO TOKA

JeiicTBus JNEKTPUUECKOTO TOKa (TerutoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

KUAKOCTAX M razax

OnexkTtpuueckas uenb. Cujga TOKa. OJIEKTPUYECKOE
7.8

HanpsHKeHHe

9 ConpoTuBneHue MIPOBOJHUKA. VY nenbHoe

7.

COIMPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma /17151 yyacTka 1enu

[locnenoBarenbHOE M MapajulebHOE  COEIMHEHUE
7.11

IIPOBOTHUKOB

PabGota M MOLIHOCTH DJEKTPUYECKOIO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

3 OJeKTpuYecKrue LeNu U TMOTPEOUTENN SIEKTPHUYECKOM

7.1

sHepruu B ObITy. KopoTkoe 3aMbikanue

ITocTositHHBIE MarHuTBHL. B3auMmoneicTBUE INOCTOSHHBIX
7.14

MarHMToB

MaruutHoe mnone. MarHutHoe mnone 3eMIIM U €ro
7.15

3HAYEHME JUIsl )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOIO TOKA.
7.16

[IprMeHeHre 3IeKTPOMarHUTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO TOJS Ha MPOBOJHUK C TOKOM.

DNEeKTpOoJBUTaTENh MOCTOSTHHOTO ToKa. Mcmonbp3oBaHue
7.17

AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOHMCTBAaX M Ha

TpPaHCHIOPTE
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM




unaykiuu. [Ipasuio Jlenna

DIIeKTpOreHepaTop. CriocoObI MOJTyYEHUS
7.19 ANEKTPUUECKOMN SHEPIHH. DNEKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[TpakTuyeckue paboTHI:

OMNBITH 10 HAOTIOACHUIO DJICKTPU3AIMUH TEJT UHIYKITUCH

Y TIPU COITPUKOCHOBEHUHU.

HccnenoBanue JEMCTBUS  DJIEKTPUYECKOrO IO Ha

MIPOBOJTHUKH ¥ TUDJICKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUYECCKON IIETH

IMOCTOSIHHOT'O TOKa.

N3mepenne u peryampoBaHue CUITbI TOKA.

W3mepenue u peryaupoBaHue HanpsHKeHUsI.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepes3

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA W HAIPSHKCHUS

Ha PEe3UCTOpE.

OMBITHL, JIEMOHCTPHUPYIOIITHE 3aBHCUMOCTD

ANEKTPUYECKOTO COMPOTUBJICHHUS] TMPOBOJHHUKA OT €ro
7.20 JUTMHBI, TJIOIIAIU TOTIEPEYHOr0 CEUYEHU U MaTepuara.

IIpoBepka mpaBuiIa CJHOXKEHUS  HAOPSDKEHUH — TIpU
MOCJIE0OBATEIbHOM ~ COCIUHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [uisi CUIIbI TOKA MPHU MapayieIbHOM
coelMHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO  TOKAa, MAYLIEr0 4Yepe3  Pe3UcCTop.
OmnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMO Ha pe3uctope. McciienoBanue 3aBUCHMOCTH
CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesatens. MccnenoBanue
MarHuTHOTO B3aHMMOJCHCTBUS IIOCTOSHHBIX MAarHHUTOB.
N3yueHne MarHuTHOTO TOJIs MOCTOSTHHBIX MAarHUTOB TMIPU
uX oO0benuHEHWHM U  pazaencHun. MccnemoBaHue
JIEACTBHSI DJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITel,  JIEMOHCTPUPYIOIIME  3aBHCUMOCTH  CHJIBI




B3aPIMO,I[eI>’ICTBH$I KaTyllKyd ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTYHIKEC. HSy‘ICHI/Ie

HeﬁCTBHH MAarduTHOTO IIOJIA Ha IMPOBOAHHK C TOKOM.

Koncrpynposanue u U3y4EeHUE paboThI
3JIEKTPOJBUTATEIIS. Hsmepenue KITQ
IEKTPOABUTaTEIILHON YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOWH:
HUCCICI0OBaHUC W3MEHEHMH 3HAYeHUS H HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B TPHUPOJAC: DIECKTPUUECKHE
ABICHUS B  atMocepe,  DJIEKTPUUYECTBO  IKUBBIX
OpPraHU3MOB, MarHUTHOE TOJe 3eMJH, Apeiid MONOCOoB,
POJIb MAarHUTHOTO TIOJIS JIsl )KU3HU Ha 3emiie, TOJIIPHOe

CHUAHHUC

7.22

TexHUYecKrne YCTPOMCTBA: SJIEKTPOCKOIl, AMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETYUK SJIEKTPUUYECKON IHEPIUH,
AJIEKTPOOCBETUTENIbHBIE ~ TIPUOOPBI,  HarpeBaTeIbHBIC
AJIEKTPOTIPUOOPHI (mpumepst), BIIEKTPUYECKHE
MPEAOXPAHUTENH, DJIEKTPOMArHuT, 3JEKTPOABUIATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMMOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kox snemenTa [IpoBepsiembIe AIEMEHTBI COIEPIKAHUS
paszzaena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe ABWKeHUE. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOTO IBHKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEIHOE JIBIDKEHUE
##Par###tHepaBHOMEpHOE TIPSIMOIMHEHHOE TBUKCHHE.
8.4 CpenHsis W MIHOBEHHas  CKOpPOCTb  Tela  NpH

HCPAaBHOMCPHOM JABHKXCHHUU




VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE

8.5
JIBU)KEHUE
8.6 HH#HPar###CBobogHOe agenue. OneiTel ["anumes
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 [Tepuon m wacrora oOpamenus. JluHelHas u yriioBas
ckopoctH. LlenTpocTpemMureabHOe yCKOpeHue
8.8 ITepserit 3akon HeroToHA
8.9 Bropoii 3akon HerotoHa
8.10 Tpertwnii 3akon HetoToHa
8.11 HiHPar##H## [pyuHIMIT CYyTIePIIO3UIIHH CHJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#HPar##H#Cuna TpeHus: cuila TPEHHS] CKOJIbXEHHUS,
. CHUJIa TPEHUS TTOKOsI, PYTUe BUIbI TPEHUS
8.14 H#HPar#H#Cuna  TSDKECTM W 3aKOH ~ BCEMHUPHOTO
' TATOTEHHA. Y CKOpEHUE CBOOOIHOTO TaICHHUS
815 Hemxenne  tworaner  Bokpyr  Comnma.  Ilepsas
' KoCMHYecKasi CKopocTb. HeBecoMOCTh 1 meperpy3Ku
PaBHOBecue MaTepuanbHOM TOUKU. AGCOIIOTHO TBEP0E
8.16 oo
HiHPar###PaBHoBecue TBEPAOro Tela C 3aKpEerUIEHHON
817 oChI0 BpauieHus. MomeHT cuibl. LieHTp TsokecTn
8.18 Nmnynec Tena. U3menenne umnysbca. VIMIynisce cuisl
8.19 3aKOH COXpaHCHHS HMITYJThCA
8.20 #iHPar###PeakTHBHOE TBUKCHUE
8.21 Mexanundeckas paboTa U MOIITHOCTD
PaGotra cun TskecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPTUH U PAOOTHI
893 [ToTreHumanbHass  dHeprus  Tena, IMOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMITH
8.24 [ToreHunanbpHast SHEPTUS CKATOU MPYKUHBI
89 ##Par#Ht#Kunernueckass ~ sHeprusa.  Teopema o
2 KUHETUYECKON SHEPruu
8.26 #H##Par###3aKoH cCOXpaHEHUST MEXaHMYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI;

OnpezneneHue cperHell CKOPOCTU CKOJIbKEHHUs Opycka
WIA JBW)KEHHUsS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OnpezneneHre yCKOpPEHHs Tella MPHU PaBHOYCKOPEHHOM
JBYDKEHUU 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbXKEHHS
OT CWIbl HOpMajgbHOro pAasieHus. OmnpeneneHue
kodpdunmenTa TpeHHus CKonbxkeHus. OmnpeneneHue
KECTKOCTH MpyxuHbL. OrmpenesneHue padboThl CHIIBI
TPEHUST TPU PABHOMEPHOM JIBIDKEHHH Tela II0
rOpPU30HTANIBLHON mNoBepXHOCTU. OmnpeneneHue pabdoThI
CHUJIBI  YIOPYroCTM  IIpyu  moabémMe  Ipysa  C
UCTOJIb30BAHUEM  HEMOJBMKHOTO W IMOJBHYKHOTO

0JIOKOB

8.28

du3nuecKkue SIBICHUSI B IpHUpoAC: IMPUIIUBEI U OTJIIUBEIL,
JABMOKCHHUC TIJIAHET ConaeyHol CUCTCMBbI, PCAKTUBHOC

JABVKCHUC KMBBIX OPraHn3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHUAOMETP,  JATYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHbI

KonebarenbHoe aBuxenne. OCHOBHbIE XapaKTEPUCTUKU

. KoJIeOaHUH: TIEPHO/, YaCTOTa, aMILTUTY 1A
9.2 MaremaTnueckuii 51 MIPYKUHHBIN MAasITHUKH.
' [IpeBpatieHue sHEPTrUY NMpHU KoJedaTeTbHOM JBUKEHUN
9.3 3aryxatomue KonebaHus. BbIHyX/IeHHBIE KojeOaHusl.
' Pe3onanc
Mexannueckue BojiHbl. CBONCTBA MEXaHUYECKUX BOJIH.
9.4 IIpononpHble M TIONEPEUHBbIE BOJIHBL. J{JMHA BOJHBI U

CKOpOCTb €€ pacupocTpaHeHusi. MexaHn4ecKue BOJIHbBI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3ByK. ' poMKOCTB U BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3zByk
[TpakTuyeckue paboTHI:
OnpeneneHue 4YacToThl W Iepuoja  KoJjeOaHHi
MaTEMaTUYECKOT0 MasiTHUKA.
Onpenenenne 4acToTbl M HepuoAa  KosieOaHUi
NPYKHHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH Tepuoia  KoJjeOaHui

' MOJBEIMIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  Tepuoia  KoJjeOaHui
IPYKUHHOIO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuoja KojeOaHuit rpysa,
MOJIBELLIEHHOTO0 K HUTH, OT Macchl Irpy3a U KECTKOCTH
NpyXUHBL M3Mepenne ycKopeHus: CBOOOIHOTO M ICHHS
®dusnyecKkue sSIBICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE BOJHBI,
IlyHaMH, 3X0

9.9 TexHuueckne yCTpOWCTBA: 3XOJOT, MCIOIb30BAaHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'IeKTpOMaFHI/ITHOG ITOJIC. SHCKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoIiCTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas npuponaa cBera. CKOpoCTh CBeTa.

. BonHoBBIE CBOMCTBA CBETA

[TpakTuyeckue paboTHI:

10.4 N3ydyeHre  CBOMCTB  DIEKTPOMAarHUTHBIX  BOJH  C
MOMOIIBI0 MOOWIJIBHOTO Tene(oHa
dusnyeckue SBICHUS B TPUpPOJE: OHOIOTHUECKOe

10.5 JelicTeue BUIMMOTO, yABTPapHOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4eHUN

106 Texuuueckue yCTpOHCTBA: UCIIOJIb30BaHUE

SJICKTPOMArdHUTHBIX BOJIH JJIA COTOBOH CBSI3H




11

CBETOBBIE ABJIEHUA

111 JlyueBast Mmonienb cBeTa. MicTounuku cBera
11.2 [IpssMonuHEITHOE pacpoCcTpaHEHUE CBETa
113 Otpaxxenue ceta. [lmockoe 3epkaiio. 3aKoH OTPaKEHUS
' CcBeTa
114 [Ipenomnenue cBeta. 3aKkOH MPEJIOMIICHHS CBeTa.
' [TonHOE BHyTpeHHEE OTpa’KeHUE CBETa
115 JIunza. Xop nydeii B TMH3E
116 OnTuueckast cucreMa (QoroarnmnapaTa, MHKPOCKONA U
' TeJecKona
117 [ma3 xak onTuYeckass CcUCTeMa. biIM30pykocTh U
' JAITEHO30PKOCTh
118 Pasnoxxenue Genoro ceeta B cektp. OnbiTel HploTOHA.
' CrnoxeHue CIIeKTpaIbHBIX IBETOB. Jlucmepcust cBeTa
[TpakTrueckue paboTHI:
#H#Par### 1 ccnenosanue 3aBUCUMOCTH yria
OTPaKCHHSI CBETOBOTO JIy4a OT yIJia MajecHUs.
Hi#Par###lI3ydeHe  XapakTepUCTUK — M300pakeHHs
peIMeTa B INTIOCKOM 3epKalie.
#i#HParf##lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJICHUST CBETOBOTO JIyda OT yIIa MAaJeHUs Ha
119 TpaHUIlE «BO3YX — CTEKIION.
' ###Par## lonydyenue n300pakeHU C  TTOMOIIBIO
coOuparoIien JTMH3BL.
#HPar###Onipeienenne  (OKYCHOTO — pacCTOSIHUS U
ONTHYECKOM CUITBI COOUPAFOIIIEH JTHH3HBI.
HHHPar###ONBITEI TI0 pa3NIOKEHUIO OEJoro CBETa B
CIICKTP.
#HH#HParf##ONBITEL 110 BOCHPHUATHIO LIBETA IPEAMETOB
MIPH UX HAOJIOICHUH Yepe3 IIBETOBbBIE (PUIILTPHI
dwusndeckue ABICHUS B pupojie: 3atMeHns CoHIa U
11.10 JlyHbI, 1IBETa TEN, ONTHYECKHE SBICHHUS B arMocdepe
(uBeT HEOa, pedpakus, pagayra, MUPaxK)
11.11 TexHuueckue YCTpOMCTBa: OUKH, MIEPUCKOII,




doroanmnapar, ONTHYECKHE CBETOBO/IBI

12

KBAHTOBGIE ABJIEHWA
121 OnbiTel Pe3zepdopna u muaHerapHas MoJeNb aToMa.
' Mogens aToma bopa
129 Hcnyckanve W IOIIOLIEHHE CBeTa aroMOM. KBaHTBHI
' JIuHeityaTpie CIeKTPhI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- 1 TaMMa-u3TydeHUs
194 Crpoenne aromHoro sgpa. HykinoHHas  Monenb
' aTOMHOTO sapa. M3oTomnsl
195 PannoaktuBHble mnpeBpameHus. Ilepuon mnomypacnana
' ATOMHBIX AJIep
126 SnepHple peakuny. 3aKOHBI COXPAaHEHUS 3apsJ0BOIO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBSI3b Macchl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ctounuku sHepruu
. CoJHia u 3B83[
129 SlnepHas  sHepreruka.  JleHcTBHE — pagMOaKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPTaHU3MBI
[TpakTuyeckue paboThI:
HaOmtoneHve CIUIOMIHBIX M JMHEWYaThIX CIIEKTPOB
12.10 U3ITy4ECHHUS.
HccnenoBanue TPeKOB: U3MEPEHHUE DHEPIHMM YaCTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (pOoHA
@dusnyeckue SABIECHUS B IPHUPOJE: ECTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE M3JIyYEHHE MPUPOIAHBIX MHHEPAJIOB,
JIEUCTBUE PANMOAKTUBHBIX M3JIYYEHU Ha OpraHu3M
yeoBeKa
1212 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

I/IHI[I/IBI/I,Z[ya.HBHIJﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMSI K NPeIMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero od0pa3zoBanust Ha ocHoBe PI'OC

[lonumanme pomu  GU3MKK B HAyYHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABAEMOCTH SIBJICHUH IPUPOIBI, O POJIM DHKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poaud (GU3MKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKHM M TEXHOJIOTUH, 00 53BOJIIOLUU
(Gu3nYecKux 3HAHUW U UX POJU B LEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJAE POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOLIECCOB OKPYXKAIOILEIro

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTUH

3HaHUsA O BHJAX MaTepuu (BEIIECTBO W TIOJIE), O ABUKEHUU Kak
crnoco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHMS BEILIECTBa, O (PU3MUECKON CYIIHOCTHU SIBJICHUM HPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBICHHE;
YMEHHE PaclO3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXKalIlleM MHpE, BBIIEISS MX CYLIECTBEHHBIE CBOMICTBa

(mpu3HaKN)

BJ'Ia,I[eHI/IC OCHOBAaMH MOHSITHMHOIO amnrapara U CHUMBOJIMYECKOI'O
A3bIKA (1)I/ISI/IKI/I N HCIIOJIB30BAHUE HX JIs PCIICHUA y‘Ie6HBIX 3aJa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

MPOLECChI, UCIIOJIb3YA (bYH,Z[aMCHTaJIBHBIC U SMITUPUICCKUEC 3aKOHBL

VYMenue onuceBaTh HU3Y4YCHHBIC CBOMCTBA TENl U (1)I/ISI/I‘IGCKI/IG SIBJICHHA,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO IIO3HAHUS C YYETOM
coOmroIeHns paBmJI 0€30MacHOTO TpyAa: HaOMIOJAeHUE (PU3UUECKHUX
SIBJICHU:

YMEHHUE CaMOCTOATEIBHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOro Habopa 00OpyIOBaHUS MO WHCTPYKLIHMH, OMUCHIBATH XOJ
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
MPOBEICHUE TPSMBIX U KOCBEHHBIX U3MEPEHUIN (PU3NUECKUX BEITMUNH:
YMEHHUE IUJJAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIEPUMEHTAIBHYI0O YCTAaHOBKY 110 MHCTPYKLHMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YNbTAThI C
y4€TOM 3a/IaHHOM MTOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOAUTH  HMCCIEAOBAHWE IO  HHCTPYKLUMH,  TPEACTABIAThH
MOJIyY€HHBbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYHH B BUAE TaOIHI U
rpadUKoOB, yUUTHIBATh MTOTPEIIHOCTH, JAEJIaTh BBIBOJBI IO PE3YyJIbTaTaM

HUCCICAOBAHUA

[loHnMaHWe  XapakTEpHBIX  CBOMCTB  (PM3MUYECKHUX  MoOJENeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPJOE TEIO, MOJETU CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPABIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOIO $pa) U yYMEHHE NPUMEHATH UX I

00BsICHEHUS (PU3MYECKHUX MPOLIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyuclie U B KOHTEKCTE€ CUTyallUd MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OIOPOI Ha N3YYEHHbIE CBOWCTBA (PU3HUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOICIIN

YMmeHnue pemarbh pacuéTHbele 3agaud (Ha Oaze 2 — 3 ypaBHEHHM),
UCHOJNb3ys 3aKOHbl U (OpMyJbl, CBSI3bIBaIOIIUE (U3UUECKUE
BEIMYMHBI, B YACTHOCTH, 3aIllUCHIBATh KPATKOE YCIOBHE 3a/lauH,
BBISIBJIATH HEAOCTAIOIIUE JaHHBIE, BBHIOMpATh 3aKOHBI U (POPMYIIBL,
HEOOXOAMMBIC T €€ PelIeHHs, UCTIONh30BaTh CIPAaBOYHBIC JaHHEIC,
MPOBOJIUTH PACUYETHI U OLEHHBATh PEATUCTHYHOCTH IOJY4YEHHOTO
3Ha4eHUsT U3NIECKON BEIIMYHMHBI, YMEHHE OIPENENITh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘lCHHOfI IIpH pCHICHUHA 3a1a9n

YMmenue XapaKTCPpHU30BaTh  IPUHIUIIBI HeﬁCTBHH TCXHHUYCCKHX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TMPOMBIIIJICHHBIX
TEXHOJIOTHYCCKUX MPOLCCCOB IO NX OIMMCAHWUIO, UCIIOJIB3Yyd 3HAHUA O

CBOMCTBax (U3MUECKUX SBJICHHH M HEoOXoauMble (HU3MUecKHe




3aKOHOMCPHOCTHU

10

YMeHHe UCHOJb30BaTh 3HaHUS O (U3HYECKHX SBJICHUSAX B
MOBCETHEBHON JKM3HH Ui oOecredeHus O€30MacHOCTH  IMPHU
oOpamieHUn ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH
YCTPOWCTBAMH, COXPAHECHHUS 3JI0POBbS U  COONIIOJICHUS HOPM
HKOJIOTUYECKOTO IOBEIEHHsI B OKpYXKAlolled cpene; TOHUMaHUE
HEOOXOIMMOCTH TPUMEHEHHS JIOCTHKCHHH (U3UKH M TEXHOJOTHI

JJIA palluOHAJIBHOT'O IIPHUPOAOIIOJIb30BaAHHA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOPMAIUU
(bu3MUECKOTO CONIep)KaHHUS C MCHOJIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW WH(pOpMAIMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JIONOJIHUTEIBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJb30BaTh  IIpHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIONMYJSPHYIO JIUTEPATYPY
(U3HYECKOTO COJCpIKAHMSI, CIPABOYHBIC MAaTEPHAIbI, PECYpChl CETH
Wurtepner; BrnageHwe 0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUS
nH(OpPMAIMA W3 OJHOW 3HAKOBOHW CHUCTEMBI B JIPYI'yH0; YMEHHUE
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  JBUKeHHe. MatepuanbHas  Touka. Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkKeHue. Cpeansist ckopocTb. Dopmyna Jiis
1.2 BBIUUCIICHUS CPEeTHEN CKopocTh: vV = S/t
PaBHOMepHOE TpAMONMHENWHOE NBH)KEHUE. 3aBUCHMOCTh KOOPAWHATHI Tela OT
BPEMEHHU B CIIy4yae paBHOMEPHOT'O IPSIMOIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKUUU CKOPOCTH, MPOCKINU
MepeMeleHusi, MyTH, KOOPJAWHATHl TPU PABHOMEPHOM MPSIMOIHHEHHOM
JIBIKEHUUT
3aBUCUMOCTh KOOpPAMHATBHI Tejla OT BPEMEHH B ClIlydyae pPaBHOYCKOPEHHOI'O
NPSIMOJINHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opmysbl Ui MPOEKIUU TEPEMEIICHUs, MPOEKIMH CKOPOCTH U MPOEKIIHUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JBUKCHUU:
2
14 s. ()=, -t+a,- 5
U.\'('f) =Up, T4, L,
a,(r)=canst,
szz - lez =la,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJIsI TPOCKIUH YCKOPEHUs, MPOEKIUH
CKOPOCTH, TNPOEKLIUU MEPEMELIEHUS, KOOPAUHATHI IPH PABHOYCKOPEHHOM
MPSMOJTUHEHHOM JBUKCHUH
CBoboaHoe maaenue. Oopmysibl, OMUCHIBAIOIINE CBOOOAHOE MaJieHUE Tela I0
15 BEPTUKAJIM (JIBM)KEHUE Tela BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHU MJI MPOEKIHMHU YCKOPEHHUS,




MPOCKIIUA CKOPOCTH WM KOOPAWMHATHI TPU CBOOOJHOM TIQJEHUU Teja II0

BECPTHUKAIIN

CKOopocTh PaBHOMEPHOTO NBIDKEHHUS Tella MO0 OKPYXHOCTU. HampamieHwue
CKOPOCTH.
®dopmyna ISl BEIYMCICHUSI CKOPOCTH Yepe3 pajinyc OKPYKHOCTH U TIEPHOJT
oOpailieHus:

_ 2mR

T

LlentpoctpeMutensHoe  yckopeHue. HampaBieHue 1EHTPOCTPEMHUTEIHHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHHS] YCKOPEHUS:
2
_w
%R
®opmyia, CBSI3bIBAIOIIAs IEPUOJT M YACTOTY OOPALLCHMS:
v = 1
T
Macca. IInotHocTs BemecTa. @opMyiia sl BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pusndeckas BennunHa. CiokeHue cui
1.9 SBnenue unepuun. [lepsoiii 3akoH HeroToHa
Bropoii 3akoH Herotona:
F=m-a
1.10
CoHarpaBiIe€HHOCTh BEKTOPA YCKOPEHUS TeJIa M BEKTOPA CUJIbL, ACHCTBYIOLIEH HA
TEJIO
B3aumoneiictue ten. Tperunii 3akoH HeroToHa:
111 Fy w=-F,
112 Tpenue nokos u Tpenue ckoabxeHus. Popmyna A BBIYUCICHUS MOLYJIS CHJIBI

TPCHUSA CKOJIBLIKCHUS:




F_=pn-N

1.13

Hedbopmanuss Tenma. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My - 1H4
F=G-—1_2
R
Cuuia TsKeCTH. Y CKOpeHUE CBOOOIHOTO aeHHMSsl.
dopmyia st BBIYUCICHUS CHIIBI TSOKECTH BOJIM3HM oBepxHocTH 3emin: F = mg.
JIBmkenue mianet Bokpyr Counnna. I[lepBas kocMUYecKast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas (pu3ndeckasi BelTHIrHA.
D=mi

Nmnynbce cuctemsl Ten. M3menenne numnyibca. IMmynbe crmbl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCA IJIsL 3aMKHYTOI>’I CHUCTCMBI TCII:
D=1, +1m, U, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexanunyeckas padora. @opmMyra JiJ1si BEIYUCIECHUS paOOThI CHIIBL:

A=F5ooscx

Mexannueckast MOIITHOCTb:

N=24
I

1.18

Kunernueckas u MMOTCHUUAJIbHAas SOHCPTUS. CDopMyna JUIA BBIYHUCIICHUA

KHUHETHYECKOM OHCPTHHU:

J'HUE
Ey ="

TeopeMa o kuHeTn4deckou 3Heprun. PopMmyiia [1Jisl BBIYUCICHUS TOTCHIUAIbHOU




OHEPTIHH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIus:

E=E;+E p
1.13 3aKOH COXPaHEHUs MEXaHWYEeCKOU sHeprun. Popmyria Juist 3aKOHA COXPaHEHUs
MEXaHHYECKOM SHEepPTuu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanienne MexaHUUECKOW SHEPTUU ITPU HAIMYUU CUIIBI TPEHUSI.
[IpocTeie MeEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYciioBre paBHOBECHS pblyara:
M +M +..=0
1.20
[ToxaBuxubIi 1 HenoABMW X HBIN 0110ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
JlaBiieHue TBEPAOrO TeENa.
@opMyia i1 BBIYACICHUS 1aBJICHUs TBEPIOTO Tema:
F
P= Gl
191 JlaBnenue raza. ATMocepHoe TaBleHHE.
' I'mapocTaTuyeckoe 1aBieHne BHYTPU KUAKOCTH.
dopMyina 1151 BBIUUCIEHUS JaBJIE€HUS BHYTPH KUJIKOCTH:
P=pgh+ D,
1.22 3axoH Ilackans. ['mppaBnrueckuii mpecc
3akon Apxumena. QPopmyna s ONpPEAETEHUS BBITAIKUBAIOIIEH  CHJIBL,
JEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23

F_jlm_ =pgV

VYcnosue nmnaBadus teaa. [lmaBanue CYA0B U BO3AYXOIIIaBaHUC




1.24

Mexannueckue KoneOaHusl. AMIUIMTY@, TEPHOJ W YacTOTa KOJICOAHHIA.

dopmyia, cBA3bIBAIOLIAS YACTOTY U NEPUOJ KOIEeOaHU:

1.25

MaremaTuueckuii M TPYKUHHbIA MasTHUKHU. lIpeBpaiienue sHeprum mnpu

KoJie0aTeIbHOM JABHXKCHUHU

1.26

3aryxaromue kKoynebanus. BernyxkaeHnabie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE M MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTH pacCIipoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3By1(. FPOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOﬁ BOJIHBI Ha I'paHULC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOUW CHIIbI; KECTKOCTH
NpYXUHBL, K03(duimenTa TpeHus CKONbKEHHsI; paOOThl CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEeIHEH CKOPOCTH IBUXKEHHS OpycKa MO HAKIOHHOHN IIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
neprofa KojeOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W Mepuoja
Koje0aHui MPYKMHHOTO MasTHHKA; MOMEHTAa CHWJIbI, IEWCTBYIOIIETO HA phlyar;
paboThl CUJIBI YNPYTrOoCTH MNpH MOABEME TIpy3a C IMOMOULIbIO HEHNOJIBH)KHOTO
0s10Ka; pabOTHI CHIIBI YIPYTOCTH MpPHU MOJBEME Ipy3a ¢ MOMOUIBIO MOJBUKHOTO
O110Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMaA NOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTH >KUAKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOUIEH CHIIbI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO /1aBJIEHUS U OT
poJla IOBEPXHOCTHU; CUJIBI YIPYrOCTH, BO3HUKAIOIIEH B IPYXHUHE, OT CTENEHU
nedopmaruu MpyXKUHBI, YCKOPEHHUsT OpycKa OT yrjila HakJIOHA HAmpaBIISIOIICH;
neproja (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JUTMHBI HUTH; TEPUOJIA
Koje0aHui MPYKUHHOTO MAasiTHHUKAa OT MAacChl Irpy3a U KECTKOCTU MPYKUHBI;
UCCIIe/IOBAaHNE HE3aBHCHMOCTH IEpHoja KoJeOaHHH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIyara

1.30

Qusuueckue AGleHUs 6 npupode. TIPUMEPHl JBWKEHUS C pa3IMUHBIMU
CKOPOCTSIMM B )KMBOM U HEXKUBOM NIPUPOJE, TEHCTBUE CUIIBI TPEHUS B IPUPOJAE U

TEXHUKE, MPHUIHMBBI W OTJIUBBEI, JIBUXXCHHUC IIJIAHCT ComHeuHOM CUCTEMBI,




PEAKTUBHOC ABMIXCHUC KMBBIX OPraHM3MOB, pbldaru B TCJIC YCJIOBCKA, BIIMAHUC
aTMOC(l)epHOFO JaBJICHHUA Ha JKUBOU OpraHuiM, IIJIaBaHUEC pBI6, BOCIIpHATHEC

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMHU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOIZCWlBG.’ CIIMAOMETP, OATUHMKH IIOJIOKCHHUA, PaCCTOAHUA U
YCKOPCHHA, AUHAMOMCTpP, MNOAIIUIIHUKH, PAKCThI, pbIyar, HOHBH)KHBIﬁ n

HGHOI[BI/I}KHHﬁ 6.]'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHHU3MEI B 6I)ITy,

131 COOOIIAIONTUECS] COCY/BI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcCOC, apeoMeTp, 3XOJOT,
HCIOJIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHHUKE

2 TETUJIOBBIE ABJIEHUA
OcCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHYECKOM  TEOpPUU  CTPOCHHS

2.1 BelecTBa. Mojienu TBEPIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

20 JBuwxenne dyactuil BemiectBa. CBsS3b  CKOPOCTH  JIBIDKCHHS  YacTHI[ C

' TeMreparypoil. bpoynoBckoe nBuxkeHue, Iupdy3us

2.3 CMaumnBaHUe U KallWJUISPHBIC SBICHUS

24 TennoBoe pacmupeHue u cxaTue

2.5 TennoBoe paBHOBeCHE

26 Buytpennsas sHeprus. Pabora u Temsomnepenaya Kak CIOCOOBI HM3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Bune! Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TYUEHUE
HarpeBanne wu oxmaxkaenue T1en. KonudecTBo — TEmoOThL. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWs PHEPTUU B TEIIOBBIX Ipolleccax. YpaBHEHHE TEIIOBOTO
Oamanca:

29
O +0, +..=0
HUcnapenue u koHaeHcanus. V3mMeHeHHe BHYTPEHHEH SHEPruyd B MPOLECCEe

210 UCMapeHus U KoHAeHcauuu. KurneHue IKUIKOCTH. YJelbHas TerioTa

' napoo6OpazoBanus: L = Q/m

211 BnaxxnocTs Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHWE BHYTPEHHEH HHEpPruM Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenbHas TEII0Ta MIaBICHHS:

2.12 ) o,
_}H
BuyTpeHHs sHeprus cropanus TOILIMBA. Y JeNbHAas TEIUIOTa CrOPaHus TOIUIMBA:
2.13 qg=Q/m
2.14 [Tpunumns! padotel TemnoBbix asurarenei. KI1/] rennosoro asurarens
IIpaxmuueckue pabomoi
N3mepenue yaenbHO TEMIO0EMKOCTH METAJUIMYECKOTO MUJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHIpP;, KOJWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThiM LWJIMHAPOM, IOC]Ee OIyCKaHWs €ro B BOJY KOMHATHOMN
TEMIIEPATypbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYXa; YJAEIbHOW TEIJIOThHI
iaBieHus Jbna. McciemoBaHue UW3MEHEHHsS TeMIepaTypbl BOABI  MPHU
Pa3NMYHBIX YCIIOBHSX; SBJICHHS TEIUIOOOMEHA MpPHU CMEIIMBAHUHM XOJIOIHOW U
ropsiuel BOJbI; POLECCA UCTIAPEHUS
Dusuueckue a61eHUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHHE U KalWJUIIPHbIE
2.16 SBJICHUS B NIPUPOJIE, KPUCTALIBI B Mpupoae, usiydyeHue ColsHLa, 3amep3aHue
BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POChl, TYMaHa, UHES], CHEra
Texnuueckue ycmpoticmea.: KauWUIspbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAJIIOB,
917 KHUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTAaTelb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. [[Ba Buaa 2IEKTpUIECKUX 3apsi0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyrnona
3.3 3aK0H COXpaHECHHS YICKTPHISCKOTO 3apsaa
34 Onektpuueckoe mone. HanpsbkéHHocTh  anektpudeckoro mois.  [IpuHiun
' CYNEPIO3UIMHU dIIEKTPUIECKUX IM0JIeH (Ha KaYeCTBEHHOM ypPOBHE)
35 Hocurtenu »snekrtpuueckux 3apsiioB. JleHCTBHE 3JIEKTPUUECKOrO IO  Ha
' aneKTpuyeckue 3apsibl. [[pOBOAHUKYN U TUAIEKTPUKU
3.6 [TocTosiHHBIN 37eKTpUYECKHil TOK. [[elicTBuA snekTpuueckoro Toka. Cuiia Toka.




Hanpsoxenne.

l=q/t,U=Aq

BHGKTpI/ILICCKOC COIIPOTUBIICHUC. Y,[[CJ'II)HOC SJICKTPHUYECKOC COITPOTUBIICHUEC!

3.7 R =pl/S
38 3akon OMa 151 yaacTka saekTpudeckoit nemu: | = U/R
[TocnenoBarenbHOE COSTMHEHNE TTPOBOHUKOB:
I =1,: U=U+U,;: R=R,+R,.
1 1 1 2
3.9 [TapannensHOE coeMHEHNE IPOBOTHUKOB PABHOT'O CONPOTHUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwMelaHHbpIe COSIMHEHHSI IPOBOTHUKOB
Pabota u MmomtHOCTB 35ekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akon Jl>xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opctena. MarHuTHOE TOJie TMPSIMOTO MPOBOAHHMKA C TOKOM. JIuHHM
MarHUTHON MHIYKIIUU
313 MaruutHoe 1OJ€ IIOCTOSHHOIO Marfdura. B3auMoOIEeWCTBHE IOCTOSHHEIX
MardviToB
3.14 JlelicTBrE MarHUTHOTO MOJIsI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apanes. SBieHue 3yeKTpoMariuTHOM nHAyKuu. [Ipasuno Jlenna
Ipaxmuueckue pabomoi
W3mepenue  DNEKTPUYECKOTO  COMPOTHUBIECHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOMIETO B IMPOBOJAHHUKE

(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHUA Ha KOHLAX MPOBOJHUKA, 3aBUCUMOCTHU
COIMPOTUBJICHHUA OT AJIMHBI ITPOBOJHUKA, IIJIONIAAN €TI0 IMOIIEPEYHOro CCUCHUA U

YACIBHOTO COIMMPOTUBJICHUS.




[IpoBepka mpaBuia A 3JIEKTPUUECKOrO HAMPSIKEHUS] IPU TOCIEI0BATEIIbHOM
COCIMHEHUH IPOBOJHUKOB; IMpaBWiIa AJI1 CHIIbI AJIEKTPUYECKOTO TOKa IPHU

napajyuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuyeckue a6leHUs 8 Npupode: BICKTpUUYECKUE SBJICHUS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IOJIe 3eMIId, Jpeid MorocoB,
POJIb MATHUTHOTO TIOJISI JUIs1 J)KU3HU Ha 3eMile, TIOJISIPHOE CUSHUEC
Texnuueckue ycmpoticmea: SICKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CUETUMK  DIICKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPONPUOOPHI (npumepsl), ANEKTPUUECKUE
MPEJOXPAaHUTEIH, 3JICKTPOMArHHUT, JJICKTPOJBUTaTENIb IOCTOSHHOTO TOKA,
TeHepaTop MOCTOSTHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOIHBL. [1IKkana anekTpoMarHuTHRIX BOJH
3.20 JlydeBast Mmozienb cBeta. [IpsMonrHEHHOE pacpOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBeta. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH MPETOMIICHHS CBETA
3.23 Jlucnepcus csera
324 JIunza. Xon nydeit B nmnH3e. DokycHOe paccTostHUuE TUH3BL. OnTHYecKas cuja
' aun3el: D = 1/F
3.25 I'ma3 kak onTudeckas cuctema. OnTu4eckue mpuoopsl
Ipakxmuyeckue pabomvi
#H#HPar##l13MepeHre ONTUYECKON CHUJbl coOuparoield JHH3bI; (OKYCHOTO
paccTostHUsI COOMpAIONIei JTHH3HI (TT0 CBOMCTBY paBEHCTBA Pa3MepOB MpeaMeTa U
n300pakeHus], KOrAa MpeiMeT PACHoJIOKEeH B JBOMHOM (OKyce), MoKazaTels
3.26 MPEJIOMJIICHHUS CTEKJIA.
#H##HPar##llccnienoBanue CBOMCTBA M300paXE€HUS, MOJYYEHHOIO C TOMOIIBIO
coOuparomeld JHH3bI;, W3MEHEHUS (DOKYCHOTO pPACCTOSHUS JBYX CIOXKEHHBIX
JIUH3; 3aBUCHMOCTH yIJia MPEIOMJICHHS] CBETOBOTO JIy4a OT yrja MaJeHus Ha
TPaHUIE «BO3YX — CTEKIIO»
307 Qusuueckue senenus 6 npupode: 3armenuss Comnna u JlyHbl, 1BeTa TelI,
' ONTUYECKUE SIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, pagyra, MUpax)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEpUCKOI, (hoToammapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SBJIEHU A
41 PagnoaktuBHOCTB. Anb(a-, Oera-, raMma-u3nydeHus. Peakuun anbga-u Oera-




pacrana

4.2 OmnsiTel Pesepdopna no paccesnuto anbda-yactuil. [Inanerapnas mozens atoma

43 CocraB aromHor0 siapa. M3oTomsl

4.4 [Tepuon monypacnana aTOMHBIX sLIEp

4.5 SnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsJ0OBOTO M MAaCCOBOI'O YHMCEI
Qusuueckue A6leHUs 8 npupooe: eCTECTBEHHBIH PaJUOAaKTUBHBIA  (OH,

4.6 KOCMHYECKUE JIy4d, PaJHOAKTUBHOE U3IyYeHHE MPUPOJHBIX MHUHEPANIOB,
NENCTBUE PAIMOAKTUBHBIX M3JIYYCHHUI Ha OPraHU3M YeJIoBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, UHIANBUIYAIbHBIA TO3UMETP, Kamepa

Bunbcona, sigepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» dusuka, 7 kinace/ [lepeimkua .M., IBanoB A.U., AKInoHEpHOE OOIIECTBO
«M3narensctBo «lIpocBemenne»

» ®usuka, 8 xnacc/ [epeimkua .M., BanoB A.U., AknroHepHOE 00111eCTBO
«M3narenscrBo «IIpocBemenne»

» ®usuka, 9 knace/ [epeimkua .M., I'ytauk E.M., Banos A.U., [letpoBa

M.A., AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

Kabapnun. ®usuka. 7-9 xknace. [locobue anst yauress

®dwuzuka. 7-9 knacc. "B moMomp mkonsHOMY yuntento". [Toypounsie
pazpadotku kK YMK A. B. Ilepoimkuna. ®I'OC

I'eapemreiin. ®u3uka. 9 kmacc. Meroaudeckoe mocodre ¢ ykazaHUSIMH K

PCHIICHUIO HCKOTOPBIX OJIMMIIMAAHBIX 3a1a4

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1IOK



