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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétom deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH T'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3alHi0 H3yYeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3MkKe Yy4YUTHIBAKOTCS
BO3MOXXHOCTH y4deOHOro mpeamera B peanmzanuu TpedboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00yUYeHHUs, a TAKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHMUsl.

[Iporpamma no u3uke ycraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
no rojam oOydeHus (IO Kjaccam), mpejjaraeT NpuMepHyI0 MOoCIeq0BaTENbHOCTD
U3Yy4EHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COJECpP>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbIO OKa3aHHUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEAMETY.

®duszuka ABISIETCA  CHCTEMOOOPA3ylOIIMM JJIsi  €CTeCTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, TOCKOIBKY (hHM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHUMHEH, OHOJIIOTHEN, acTpOHOMHEH U QU3NYeCcKOou
reorpagueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeloCTaBisieT HauOoJiee SICHble O00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHMs, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO 00pa3oBaHUS B CTPYKTYpEe OOIIETo
00pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

WN3yyenne @usuku Ha 0a30BOM ypOBHE TpearosiaraeT OBJIaJEHUE
CIIEYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMUS;

e UHTEPIPETHPOBaTH  JAaHHbIE W  HCIOJb30BaTh  HAYYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wsyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B KoHunenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yOIMIMX
OCHOBHBbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pelIeHHEM



Komnerun Munucrepctsa npocseienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nekaopst 2019 r. Ne T1IK-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3yYCHHS
OCHOB CTPOCHUSI MaTEePUH U (PyHTAMEHTAILHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe MpEACTaBICHUN O poyid (U3UKKU [JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poecCHOHANTEHON AeSTEIHPHOCTH, CBSI3aHHON ¢ (PM3MKOMN, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTikeHue 3TUX Liefed mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00eCIeYUBAETCA PEIICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTeHNe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, AJICKTPUUCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npruoOpeTeHUEe YMEHUN ONKCHIBATh U OOBSICHITH (DU3NYCCKUE SIBIICHUS C
UCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHUA;,

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCTIOJIb30BAHNUEM bu3nIecKuX MoJIeTICH, TBOPYECKUX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0aTh PUPOIHBIC SBJICHHUS W BBITIOJIHSITH OIBITHI,
1abopaTtopHble pabOTHI M AKCIIEPUMCHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IIPUOOPOB;

ocBocHHE TIPUEMOB PabOThI ¢ MH(POpPMaLUEH (U3HMUECKOTO COMEpIKAHMS,
BKJTIOYAst HH(POPMAIIMIO O COBPEMEHHBIX JAOCTHIKECHUSAX (DU3UKHU, aHATIHU3 U
KPUTUYECKOE OLICHUBAHKE UHPOPMAIINY;

3HAKOMCTBO €O c(hepamu TpoeCcCHOHATIEHON EeATeTbHOCTH, CBSI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3UYCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obpazoBanus oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
KJ1iacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
o0yyJaroumxcsi, CucKa SKCIEPUMEHTANIbHBIX 33JaHuil, MpejiaraeMblx B paMKax
OCHOBHOTO TOCYJJApPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

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

®dusnueckne BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Dusznueckue
npuOopsl. [lorpemHocTs u3Mepenuit. MexayHapoaHasi cucTemMa eIMHHUII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ TO3HaHMs: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO0 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nNUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. @usnyeckue mpuOOPHI U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenve UEHBI ASNEHUS KAl U3MEPUTEIHHOTO TpUOopa.

2. M3mepenue paccTosTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue Temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4YeM OOJIbIlIe BHICOTA
yCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>xkenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YaCTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaummoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYeCKnX) Tell. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.



2. HabGmonenue nuddyzum.
3. HaOmionenue  siBneHui,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHUIL] BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psaoB (C  HUCIOJIb30BAHUEM

dboTtorpaduii).
2. OnbIThI 1O HAOIIOACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OmnbITH MO0 OOHAPYKEHHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsAsi CKOpPOCTh NPU HEPABHOMEPHOM IBHWKEHHHM. Pacdér myTtu u
BPEMEHU JIBUKEHHS.
SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHS] CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuina ynpyrocTd M 3aKoH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TIATOTEHHUS U CHJIA
TsokecTu. Cuila TshKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromasa cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaOnroneHue MeXaHUUYECKOTO ABUKEHHUS Tela.
2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHKEHUS.
3. HaOmtonenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aUMOJIEHCTBUM TEII.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJ.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMsI (LIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJIBKEHHS OpycKa WM IMapuKa Io
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CUJIBL.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.



HaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS J1aBiieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBJlieHUs rasa ot oObéma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU MU razaMu. 3akoH [lackamsa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS J>KHIKOCTH OT TIyOwWHBI. [ mapocraTnyeckuid
napagokc. Coobmraronirecs: Cocyanl. [ mapaBInyeckne MeXaHu3MBbl.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpuuuHbl CcyliecTBOBaHUSA
BO3yIIHONM 00o0nouku 3emin. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHUs aTMOC(PEPHOTO J1aBICHUSI.

JlericTBue XKUIAKOCTH M rasa Ha IOTPYKEHHOE B HUX Teso. BelTamkuBaronas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JAAaBJIEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmaroiuecs cocy/bl.

['mapaBnuueckuu mpecc.

[IposiBnenue necTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHMOCTh BBITAJKMBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YaCTH
T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIE!N CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCJOBHME IUIaBaHUs TEN: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHHUS TJIOTHOCTEN TeNa U HKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHON B
KUJKOCTh YaCTH TEJNA.

2. OnpeneneHue  BBITAJIKUBAIOIIECH  CHUJIbI, JCHCTBYIOIIEHM Ha  TeJo,
IIOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa NOTpyKEHHOU B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIIpENICIIEHNE €€ TPY30I0ABbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexannueckas padbota. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS ILIOCKOCTh. [IpaBmio

paBHOBecus pbluara. lIpumeHeHue TmpaBuja paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW 3HEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUMU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBI)KEHUHU Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yclnoBUM paBHOBECHS pblyara.
3. W3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasMepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPIOrO, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIPHO--KUHETUYECKOW TEOPHH.
CMaurBaHMe U KaOWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKCHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUU:
TerIonepesaya " COBEpLICHUE paboTHL. Bunpr TEIJIONEPEAAYHN:
TEILIONPOBOIHOCTD, KOHBEKIUS, U3JIyYEHHUE.

KonnuecTBo TenmnoTel. YenbHas TEMIOEMKOCTh BeLIECTBA. TeNIo00MeH U
TEIUIOBOE paBHOBECUE. YpaBHEHUE TeImioBoro OanaHca. IlnaBnenue u
OTBEPJAEBAHUE KPUCTAUIMYECKUMX BELIECTB. YENbHAs TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u koHzaeHcamus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHHA OT aTMoc(hepHOro
JABJICHUS.

BnaxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner pabotsl TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.
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HaGmonenne nuddysuu.

Habmtoienue siBleHn CMaYMBaHMS U KaMMJUTSIPHBIX SBIICHUM.
Habmoienue TermmoBoro pacumpeHust Tedl.

W3meHenne naBieHUs Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWM WA
OXJIKICHUH.

[TpaBuiia u3MepeHus TeMITepaTyphl.

Bune! Teronepenayn.

OxJaxieHue Ipu COBEPIIICHUN padOTHI.

HarpeBanue npu coBepiiieHUN paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUTOEMKOCTEHN Pa3TMYHbBIX BEIIIECTB.

. HaOmroienue KureHus.

. HabnroeHne moctossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBieHUs BO3yxa B OaJuIOHE IITTPUILIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JAaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WM OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHEWHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOI TPYyOKE OT TeMIIepaTyphl.

HaOntonenue w3MeHeHUsT BHYTPEHHEH DSHEpPruM Tela B PE3ysbTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBI€HHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW WU
ropsi4ei BOBI.

OnpeneneHue  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpU
TEMJI000MEHE C HATPEThIM METATTUYECKUM HUITUHAPOM.

Omnpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue y1eapHON TEIUIOTHI IJIABJIECHUS JIbJA.

Pazngen 7. DjekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa JIEKTpUYECKUX 3apsafoB. B3ammopelicTBue
3apsUKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTB CHJIBI  B3aHMOJEHCTBHSA
3apsKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXK]Y TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYINEPIO3ULNH IEKTPUUECKUX MOJIEN (Ha KAUECTBEHHOM YPOBHE).



Hocutenu saeKTpuyecKux 3apsijoB. DJIEMEHTAPHBIA SJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBOAHMKM U  AUAIJNIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKHJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHHUKA. YJIEIbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHUE
ITPOBOJIHUKOB.

Pabora ® MoOHIHOCTH »dyeKTpuUuYeckoro Toka. 3akoH JDxoymns—Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH ISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelWCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE MoJie 3eMJIM U €T0 3HAYEHUE JJIA )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHOe 1OJie  AJIEKTpUYECKOoro Toka. IIpumeHneHue
AJIEKTPOMArHMTOB B TEXHUKE. J[€HICTBME MArHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. lcmonb3oBaHWE >IEKTpOJBHUraTesici B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DJIEKTPOreHeparTop. CnocoOb1 MOJTy4YEeHUS AJIEKTPUYECKOM SHEPTHUH.
DIEKTPOCTAHIINYN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DneKkTpu3aius Tel.
JIBa po/ia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEJl.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKM U JUAJIEKTPUKH.
MoenupoBaHU€ CUIIOBBIX JIMHUAM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlericTBUS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ["'a30BbIi pa3ps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
. BzanmopencTBue mNoCTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoennpoBaHr€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OmnbiTel Dapanes.

3aBUCHUMOCTh HAMNpaBiCHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpIThl MO HAONIOACHUIO DJEKTPU3AMM Tel MHIAYKIMEHW W 1pu
COIIPUKOCHOBEHUU.

HccnenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IIPOBOJHUKHA U
JTVRJIEKTPUKHU.

COopka 1 npoBepka padbOThI JEKTPUUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
W3mepeHne u peryJinpoBaHUE CUIIbI TOKA.

N3mepeHne n peryJmpoBaHue HAIPSIKEHHUS.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOp, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
COIIPOTHUBJIEHUS IPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAIN IIOIEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HANPKECHUA IMPU IOCIEI0BATEIbHOM
COEAMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MNApAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHue MOUIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BEAMHEHUH U Pa3/ICTICHUH.

HccenenoBanne NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aWMOJCHUCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTYIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBurateibHON yCTaHOBKH.

21. OnBITBI IO HUCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYCHHS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanuueckoe pABwkeHHEe. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCUTENIBHOCTh MEXAaHMYECKOIO JBWKECHHUS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBH>keHUe. HepaBHOMEpHOE NPsMONMHENHOE IBMKeHUE. CpelHsss U MIHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHHE MO OKpYKHOCTU. Ilepumon u vacrtora oOpaiieHus.
JIuneliHas u yriaoBas cKOpocTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHHE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHIMD CynepnO3uLnN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: Cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
nafgeHus. JlBwxenue tuiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3menenne nvnyinbca. UMmynbe cHilbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, YHpyrocTH,
TpeHusi. CBA3b dHEepruu U padoThl. [loTeHnanbHas SHEPTUs Tela, MOJHATOrO Hajl
MIOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEeprus cxKaTtou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DSHEPIUH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMUeCKOro JBHXKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHUE TyTEd W TPAEKTOpUW ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUXKEHUSL.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HaOnronenue nBuKeHUs Tela Mo OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKuX SIBICHHUM, MPOUCXOASIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENIbHO KabuHeTa (PU3HKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HabGnronenue paBeHCTBa CUIT IPU B3aUMOJICUCTBUH TEJL.

M3meHeHnne Beca Tea Mpu yCKOPEHHOM JBHKCHUU.

[Iepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMIyJIbCa MPU HEYNIPYTOM B3aHUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca IPpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHUUYECKON SHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tena Mo AEHCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

KoncTpynpoBanue Tpakrta Juisi pa3roHa U JajdbHEHIIEr0 paBHOMEPHOIO
JBIDKEHUS MTAPUKA WA TETIEHKKU.

Onpenenenue cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tejla NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM IBHKEHUU Telia
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpeenenne pabOThl  CHJIBI  YNIPYTOCTH TMpU  MOAbEME Tpy3a ¢
UCII0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! YHEPTHUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUIUTya. MaTeMaTU4eCKU U TIPYKUHHBIA MassTHUKU. [IpeBpainenue
HHEPrUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BruiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoOJH. [IpomonbHbiE H
MONEpEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue konebaHui Ten MOA JACUCTBUEM CHUIIBI TSKECTH W CHUJIIBI
YIOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGmronenne BeIHYK/I€HHBIX KOJI€0aHUI U pEe30HAHCA.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpepneneHne dYacTOTBI HW TEpUOAa KOJEOAHWI MaTeMaTH4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPUOJIa KOJIeOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEpHOIa KOneOaHW MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTH mepuoja  KoJeOaHwii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MajeHUsI.

Paznen 10. Di1eKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siexkTpoMarHuTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  mogmens»  cBera.  HMcrounmkm — cBera.  [Ipsamonunernnoe
pacnpoctpanenue cBera. 3armenusi Connua u Jlynel. Otpaxenue ceera. [lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHUs cBera. llosiHOE BHyTpeHHEe
OoTpaxeHue cBeTa. VCrnoiab30BaHWE TIOJHOIO BHYTPEHHErO OTPaKEHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom mywedt B nmH3e. Onruueckas cucrema (oroanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cucteMma. bim3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnekTp. Omnbitel Hptotona. Croxenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpunun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mojenb riasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6en0ro cBeTa MpHU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIja OTPa)KEHUsI CBETOBOIO Jiydya OT yIJia
naJCHUsI.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IPpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS CBETOBOIO Jy4a OT yria
MaJICHNS HA TPAHUIIE «BO3TyX—CTEKIIO».
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4. TlomyueHue U300pakeHUI C TOMOIIBIO COOMPAIOIICH JTMH3BI.
Onpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CHIJIbI cOOMparolen
JIMH3BI.

6. OIBbITHI 10 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OmBITBI MO BOCTPUSTHIO LIBETa MPEAMETOB MPU UX HAOIIOJECHUHM dYepes
IIBETOBbIE (DUIIBTPBI.

Pa3znen 12. KBanToBble AIBJI€HHUS.

OmnbiTel Peszepdopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u noryomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens atomHoro szapa. HW3zortonsl. PannoaxTuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYYCHUW Ha KUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka HOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nytu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEMATU3alluU
U 0000IIeHUS TPEIMETHOTO  COACPKaHWSI W OMbITa  JCSATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAaKXKe sl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMeHY 1O (u3uke g OO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpeIMET.

[Tpu M3y4eHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, GopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTb: OCBOEHHE HAay4YHBIX METOHOB HCCIEIOBaHUS



SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS T[OJyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO AEATEIBHOCTHBIA XapakKTep JaHHOTO pasliena peain3yercs
32 CY4€T TOrO, UYTO OOydYarIMecs BBIMOMHSIIOT 3aJaHus, B KOTOPHIX UM
IpeIaraeTcs:
HAa OCHOBE [IOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TOBCEAHEBHOM JKU3HU;
WCITOJI30BATh HAYYHBIE METOJBI HCCIICOBAHUS (PU3HUECKUX SIBIICHUH, B TOM
YHUCIIE U1 NPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHITh HAyYHbIE OCHOBBI HanbOOJEe BaXKHBIX JOCTUXKEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUYECKOTO MCIOJIb30BaHMS PA3JINYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
DHEPIUH.



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

W3yyenue (u3mky Ha ypoOBHE OCHOBHOTO OOIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTH>KEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare u3yuenus GpU3NKMA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y obOyuarorierocst OyayT chopMUpOBaHBI CICAYIONINE JTUIHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSIM POCCUNCKUX YIEHBIX--(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUXKEHUU (PUBUKY;

— OCO3HaHUE€ BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIIOB B JESATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3NYECKOW HayKu: €€ rapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

— OCO3HaHUE NEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
IO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAKHEHIIECH COCTABIISIIOIIEH
KYJbTYPBHI,

— pa3BUTHE HAYYHOU JIOOO3HATEIHHOCTH, WHTEpPECa K HCCIEI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBaHMs  KYJbTYpPbl  3A0POBbSI M  3MOUHMOHAJBHOIO
Os1aromoJry4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXXHOCTU NPaBWJI OE€30MaCHOTO MOBEACHHS Ha
TPAHCIIOPTE, HA JOPOTax, C JJICKTPUUYECKUM W TEIUIOBBIM OOOpPYJIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUMBHOE y4YacTH€ B PEUICHUWU MPAKTUYECKHX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIIUX B TOM 4YHCIE M (PU3NYECKUX
3HaHUM;

e — UHTEpEC K IPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JIOrM4€CKOro BOCIIUTAHUS

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW AJI pelleHMs 3a1ad B
o0JacTh OKpy’Karolled Cpenbl, [UIAHUPOBAaHUS IOCTYNKOB M OLEHKH MX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbl;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M myTel ux
peuieHus;

e 8) aganTanMuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON M NPHPOAHOM
cpeabl:

e — TMOTPEOHOCTHP BO B3aWMOJAEWUCTBUM TMPHU BBIOJHEHUU HCCIECIOBAHUNA U
IPOEKTOB (DU3MYECKON HANpPABIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
APYTHX,

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBAThH
UJIeH, TOHSTHSI, TUTIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
(1)56637197

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUECKUX
3HAHUM;

e — CTPEMJICHUE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUK;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO’KHBIX IJTI0OAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS NpOrpaMMbl 1O (PHU3MKE HAa YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs 0yayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHbIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCANbHBIC  Y4eOHBIE  JEWCTBHUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:



BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIUN, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIOICHUSAX, OTHOCAIITNXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIC CBSI3U MPU HM3yYEHUU (PU3NUECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMUNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pelieHus y4uyeOHOW ¢u3udecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHUs, BHIOOpP HamOomee
HOJIXOJISIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/LCKHeE TeCTBUA:

UCIIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEBLHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHbBIN
bu3MYeCcKUul JKCIEPUMEHT, HEOOJbIIOE HCCIEA0OBaHUE (PU3UUECKOTrO
SIBJICHUS,

OIICHMBAaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh 000OIIEHHS U BBIBOABI IO PE3YJIbTATaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE JaJbHEWINIee pa3BUTHE (DUINIECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3IUIHBIC METObI, THCTPYMEHTHI U 3aIPOCHI TIPH TOUCKE U
otbope mHMOPMAIMK WM JAHHBIX C YYETOM TPEIJIOKEHHON ydeOHOU
dbu3nyecKoit 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
Pa3IMYHBIX BUOB U (GOPM MPEACTABICHHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (OpMy TNpeACTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH pEIIaeMble 3aadyd  HECIOKHBIMU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIMSAMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0/€ OOCYXIEeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOI TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33Jaud U TMOIAEpKaHHE
OJ1aroxenaTeabHOCTUA OOILECHNUS;



COIMOCTABJIATh CBOU CYXKIEHUS C CYXICHUSIMH JPYIrMX YYaCTHHUKOB
nuasora, oOHapykKMBaTh pa3Iu4Mue U CXOACTBO NO3UIIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABIATh PE3YIbTAaThl BHIMOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHONM paOOThl MpU PEIIEHUU KOHKPETHOW (Qu3ndecKon
npobIieMbl;

NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no e€ JOCTHKEHHUIO: pachpeieisaTb pOjiM, OOCYXIaTh IpPOLECChl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITOJIHATH CBOIO 4acTb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HANPABICHUIO W KOOPAUHUPYS CBOU JEUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYalMsIX, TPEOYIOIINX
JUIS pelieHns (U3nIecKux 3HaHUi;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYaJIbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM peIlIeHUsT PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpeAJiaracMble BApUAHThI PEIICHUN;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIBLHBbIN HHTE/JIEKT:

JlaBaTh aJIeKBaTHYIO OLEHKY CUTYallMu U peAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTUXKEHHUS) Ppe3yJbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(GU3NMYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSTEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBIIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIN U YCIOBUSIM;

CTaBUTH ce0s HA MECTO IPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;



IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 7 KJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMECHHUIA:

UCIIONb30BAaTh  MOHATHS:  (PU3MUECKHME U XUMHYECKHE  SIBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJMHEHHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIarITHECs COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JIBH)KEHHE YaCTHUIl BELIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEPaBHOMEPHOE  JBW)KCHHME, HHEPIHS,
B3aMMOJICHCTBHE TEJ, PaBHOBECHUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHus, IMepenaya AaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHHWe, IUIaBaHUE TeJl, MpeBpalICHUs
MEXaHUYECKOM PHEpPruM) MO OMHCAHUIO MX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’KalollleM MHpe, B TOM uHcle (pu3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPHI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXKUBOU
npupojie, ACUCTBHE CUJIbI TPEHHS B MPHUPOJEC U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJICHHs Ha >KUBOW OpraHH3M, IUIaBaHUE PBIO, pblYaru B
TeJIe YeJIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/ady B YUeOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHH;
ONKCHIBaTh U3YYECHHbIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUS, UCIIONb3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPENIHAS CKOPOCTb, CHUJIAa YIPYTrOCTH, CUJIa TSHKECTH, BEC
Tena, CWUJla TPEHWs, JAaBieHue (TBEpAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CHJbl, KO3()QUIMEHT TOJE3HOTO JEWCTBUS MEXaHU3MOB,
KUHETHYeCKass U TMOTEHIMaJIbHAs JHEPrus), MpU OMHCAHUU MPABUIBHO
TPAKTOBAaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HaUeHUA W €AMHMIBI (PU3UUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOINNE JAaHHYIO (PU3MYECKYIO BETUYHMHY C IPYTHMMH BEIMYHUHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;



XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOKEHUs cuil (BAOJL OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0yoka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakrTepa:
BBISIBIISITh MIPUYUHHO--CJICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE W3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBI H
dopMyIibl, CBsI3bIBalOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIIOBUS 33/1a4d 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE Ui pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHUYHOCTh
MOJTy4YeHHOU (PU3NUECKOM BETUYNHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PpELIUTh MpPU MOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
npeanojoxenue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
NOJIYYeHHBI pe3yJbTaT, HAXOAWTh OIIMOKM B XOJE ONbITA, JI€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
bu3HIecKuX CBOMCTB Tel: dbopMyIMpOBaTH MpOBEPsIEMbIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHUS,
3aMMUChIBaTh XOJ OIbITa U OPMYJIUPOBATH BHIBObL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
UPpPoOBBIX MPUOOPOB, 3alUCHIBATh IOKa3aHHWS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JBWXKYIIEroCsl Tela OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIBI TPEHHUSI OT IUIOLIAAN CONPUKOCHOBEHHUS TEI, CUIIbI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CHUJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJlaBaHUs TeJ, YCJIOBUW paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATH B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEeNOBaHMUSA, COOMpaTh YCTaHOBKY U
BBITOJIHATh WM3MEPEHHUs, CJelys NpeUIOKEHHOMY IUIaHy, (UKCHpOBATh
pe3yabTaThl MOJTYYEHHOW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUJE
NOpEJIOKEHHBIX TaOnuil U TpadUKOB, JeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BeIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBKCHHS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTpYXEHHOE B KHUAKOCTh TEJIO, KO3(PPHUIMEHT MOJIE3HOro AEeHCTBUS
IOPOCTHIX MEXaHU3MOB), CIEAysd NPEJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJIHEHUH HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY HU
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYMHBI,

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOBM)KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMET), UCTIONb3Ys 3HAHUS
0 cBOMCTBax (U3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI
U 3aKOHOMEPHOCTHY;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecrieueHrss 6€301acHOCTH MpU oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpee;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHGOpMAIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YUeOHBIX 3aJaHHUi HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MUEcKOro - CoaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl ceti IHTepHET, BlageTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(MOpMAIK (U3NYECKOTO COACPKAHUSA, B TOM



yyciae MyOJUYHO JeNaTh KpaTKHE COOOLIEHUS O pe3yjbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIM anmapaT Kypca (U3MKH, COIpPOBOXKAATh
BBICTYIUUICHUE ITPE3CHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/Jayami,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJeKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TIPYMIbl, BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCITIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHhIE COCTOSHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKI
U AUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasziuuath SIBJICHUS (TEIJIOBOE pacUIMpPEHUE M CKaTHhe, TeIuionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KAWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIMsl, IUIABJIEHHEe, KpHUCTAJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, AEHCTBHS SJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHMTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAST UHIAYKIIUS)
0 ONHCAHUI0 HX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usiydenue CoiHua, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeid TOJIFOCOB, POJIb MAaTHUTHOTO TOJISA JUISl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHST YHEPTHS, KOJIUIECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa



IUIaBJICHUS, yJelbHasg TeIioTa NapooOpa3oBaHUs, ylelbHAas TeIioTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOTO JEeUCTBUS TEMJIOBON
MalIuHbI, OTHOCUTENIbHAS BJIAXKHOCTb BO3/yXa, AJIEKTPUUECKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HAMNPSIKCHHWE, COMPOTHBIICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BemlecTBa, pabota W MOIIHOCTb
ANIEKTPUYECKOTO  TOKAa), MPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUil CMBICH HCIOJIb3yeMbIX BEJIMYUH, 0003HAUEHUS U EIUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOU TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma i yyacTKa LIenH, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs DSHEPrud, IIPpA ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKEHHUE;

OOBACHITh (M3MYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTYaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTePa: BBISIBIISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JTOrn4ecKux
iaroB ¢ omnopoi Ha 1-2 U3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBJICHUMH,
(bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBArONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIINM3a
yCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYIIbI,
HEOOXoauMbIe JUIsi €€ pelieHUs, NPOBOJAUTH PACUEThl M CPABHUBATh
MOJIYYCHHOE 3HaUCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACIATDH
pOBEpPSIEMOE MPEANOJOKEHUEe, OLIEHUBATh MPABWIBHOCTh MOpPsJIKa
IIPOBEICHUSI HCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA  WITU
bu3HYeCcKUX CBOMCTB Tel (KanWUIIPHBIC SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3J/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU MPOIlecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYYCHHH OT IIBETa H3IyYarome (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OHJIKTPH3AIlMs Tel W B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBUE TIOCTOSHHBIX MAarHUTOB,



BU3YyallM3allMsi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHMTHOTO MOJIi HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHUTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opMyJIupoBaTh
MIPOBEPSEMbIC MPEOJIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBINIOJIHATh ~ MpSAMbIE  WU3MEPEHHUs]  TEMIEpaTypbl,  OTHOCHUTEIbHON
BJIQKHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JMATYMKOB (DU3UYECKUX BEIMYMUH, CPAaBHUBATH
PE3yNBTAaThl U3BMEPECHUMN C YIETOM 33JIaHHON aOCOIIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3HUECKOU BETMYHUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJIHUKA OT €ro JJIMHBI, IUIOLIAAU MOMEePEeYyHOro
CEUYCHUS U YACIHHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYIEro 4epe3 TMPOBOAHUK, OT HANMpsHKEHUS Ha  MPOBOJHHUKE,
UCCIICIOBAaHUE TOCIEIOBATEIbHOTO U  TapajuIeTbHOTO  COSAMHCHHA
MIPOBOJIHUKOB): IJIAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUIl W TpapuKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BeIWYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAJILHYIO0 YCTAHOBKY, CJIENYsl MPEIJIOKCHHON WHCTPYKIIUH, U
BBIYHCIIATH 3HAYCHHUE BEIIMUUHBI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HMX OMUcaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUUECKOM HHEPruu, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HarpeBaTEIbHbBIC JIECKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECCKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOBUTATENH MTOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUW U HEOOXOIUMBIC
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npubOpel O CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPCHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbBI DJIECKTPUUCCKUX



Hernen ¢ nmocineAoBaTeNIbHbIM U MapaiyIeIbHbIM COSMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;
OPUBOAUTH  MpUMEpPHl  (HAXOIWTh  HMH(OpMaALUMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 3J0pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY’KaIOIIEH cpejie;

OCYIIECTBIISATh MOHMCK HWHpoOpManuu (U3MUECKOTO COJEp)KaHUs B
HHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGOPMAIHIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MUIIM MOKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BATh MPHU BHIMOJHEHUU YUEOHBIX 3aJaHUIl HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUYECKOro coAepiaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypchl cetn MaTepHEeT, BliageTh NpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpAaTKHE YCTHBIE COOOUIEHUS,
00001mass uHpOpMALMIO U3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO
colepXaHus, B TOM 4YHCIEe MyOJUYHO TPEACTABIATh PE3yJIbTAThI
IPOEKTHOM WJIM KCCIIEeI0BATENbCKON JESATEIbHOCTH, P 3TOM IPAMOTHO
WCIIOJB30BaTh M3YYCHHBIM IMOHATHUHHBIN ammapar Kypca (U3HKH,
COMNPOBOXKAATh BHICTYIUICHHE MpPE3eHTAIUEH;

IpPU  BBHITIOJHEHWH YYEOHBIX TPOEKTOB W HWCCICIOBAHUN (DU3UIECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJICANTH 32 BHITIOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBATHO OIIEHUBAaTh COOCTBEHHBIM BKJIaJ B
NeSATEIbHOCTh TPYIIIbl, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIy 00yuenus B 9 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTh,
CHEKTPbl UCIYCKAaHUS U MOTJIOUICHHUS, anb(a-, 6eTa- U raMMa-u3IydeHus,
U30TOIIBL, SIAEPHAS SJHEPrETHKA;



pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
naJicHUE Tel, PABHOMEPHOE JIBUKEHHUE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE
T€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIhHOE ABMKEHHE (3aTyXaromniue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacCIpOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEJI0ro CBETa B
CIEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3TyYEHUS) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XaromeMm Mupe (B TOM uyucie (U3NYeCKUe SIBICHHUS B MPUPOIE:
IPUIUBBI U OTIUBBI, BUKEHUE Tu1aHeT COTHEYHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBIECHUSI B NMPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoOaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHBHOE H3Iy4YCHHE
NPUPOJHBIX MHHEPAJIOB, ICHCTBUE pPAJMOAKTUBHBIX W3IIyUYeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PU3UUYECKUX
SIBJICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
(¢u3znueckue BEIWYMHBI (CpEeOHSAss M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHUE, IMyTh, YIJOBas
CKOpPOCTb, CHJIa TPEHHUs, CHJIAa YOPYIOCTH, CHJIa TSHDKECTH, YCKOPEHUE
CBOOOAHOTO TMaJeHHUs, BEC TeJa, HUMIYJIbC Tejla, HMITYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, MNOTEHIMAIbHAS SHEPrus Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
OPYXXUHBI, KHUHETUYECKash DSHEprus, IIOJHAs MEXaHUYeCKas DHHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU
NPAaBUJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIWYUH,
0003HaUEHUA W €AMHMIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO0 BEITUYHMHY C IPYTMMH BEJIMYMHAMH,
CTPOUTH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,



OPUHIMI CYNEPHO3UIMK CHJI, MPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO YHCEN
OpU SACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3UUECKUE MPOLIECChl W CBOMCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBISAThH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3H, CTPOUTh OObBSICHeHHEe U3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (OomMparolIMecss Ha cucreMy u3 2-3
ypaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUECKUE
BEJMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHHUS, TPOBOJIUTh PACUYEThl U
OLICHMBATh PEATUCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHUs (U3UUECKOM
BEJINYUHBIL;

pacmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PpELIUTh MpPU MOMOIIH
($u3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HWCCIENOBAaHUS, BBIIACIATH
IPOBEpPSIEMOE MPEANOJOKEHUEe, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa
NPOBEICHUS]  UCCJENOBAaHMs, JeJlaTb BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsl SHEPIruM, 3aBUCHMOCTH MEpPHOJia KOoJeOaHUN NPYNKUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IBI MAJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PAaCPOCTpAaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB H300pa’KeHUS B
TUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpenMeTra B coOMparomiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIy4YEHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/lOBaHUs, OINUCHIBATH  XOJ  ONBITa M  €ro  pPe3yibTaThl,
(GbopMyupOBaTh BHIBOIBI;

IPOBOJUTH MPU HEOOXOJAMMOCTU CEPUIO MPSMBIX U3MEPEHUM, Ompenessis
CpelHee 3HayeHUuEe u3MepsieMoll BenuuyuHbl (POKYCHOE pacCTOsHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU



IpyU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpOCTH, Mepuoia
KOJIeOaHHI MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MAaJIeHUs W YIJia MPEeJOMIIeHUs] OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYECHHOW  3aBUCHMOCTH
dbu3nYecKX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIWYMH (CpemHsIs
CKOPOCTh M YCKOpEHHE Tejla TMpH pPaBHOYCKOPEHHOM JBHXKEHUH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUS! CKOJBXKEHUS, MEXaHWdeckas padoTa M MOIIHOCThb, YacTOTa M
nepuoJl KojeOaHWil MaTeMaTH4yecKoro U MPYKUHHOTO MAasSTHHUKOB,
omnTHYECKass Cuja coOuparomieil JHH3bI, PaTUOAKTUBHBIN  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITNIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON WHCTPYKIUHU, BBIYUCIATH
3HAUYE€HHME BEJIMYMHBI U aHATTU3UPOBATH MOIYYEHHBIE PE3YyJIbTaThl C YYETOM
3aJIaHHOW MOTPEITHOCTU U3MEPEHUM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

paznuyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUEYHBIA HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAS
MOJIeIb ATOMHOTO /1A,

XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX ONucaHud (B TOM 4YHUCIE:
CIUJOMETp, JaTYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHUsS, pPAaKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
cBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoauMble (puzMUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX MPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKaJie U COOMparoleH JIMH3E;
OPUBOAUTH  MPUMEPHl  (HAXOIWTh  HMH(OpMALUMIO O  NIpPUMEpPax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B MOBCETHEBHOM
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJECHUS B OKPY’KaIOIIEH cpeie;



OCYIIECTBJIATh TOUCK HHpoOpManuu (U3NYECKOTO COJCpKaHUSA B
HuTtepHere, caMOCTOATENHHO (OPMYIHPYsI MOMCKOBBIHM 3arpoc, HaXOIUTh
IYTH OINpPEENICHUs TOCTOBEPHOCTH MOJIYYEHHON MH(pOpMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U JOMOJTHUTEIBHBIX UCTOYHUKOB;

VICTIOJIB30BATh MIPH BBIMOJIHEHUH YYEOHBIX 3aJaHUi HAYIHO--TIOMYJISIPHYIO
auTeparypy  (pU3MUEcKOro - CoAepiKaHus, CIPAaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIBKUX HMCTOYHUKOB (U3NUYECKOTO COJCpPKAHMUSA,
nyOJIMYHO MPEACTABIATH PE3YJIbTaThl IPOEKTHOM MITM MCCIIEI0BATEIbCKOM
NESITeIbHOCTH, NPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3HKH U COIMpPOBOXKAAThH
BBICTYIUICHHE TMPE3CHTAlME ¢ Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl

Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpa

bubmunoreka LIOK
11 Du3HKa - HayKa O IPHpOIe 2 0 https://m.edso0.ru/7f416194
but6mmoreka [IOK
12 DH3HUECKHE BEIHIHHI 2 1 https://m.edsoo.ru/7f416194
N but6mmoreka [IOK
1.3 EcTtecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BelEeCTBA 1 bubmmorexa T[OK
' p = https://m.eds00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
IPETATHBIC COCTOANMA Betliectha https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. /IBu:keHre U B3auMo/1eiicTBUE TeJl
3.1 MexaHndeckoe JIBUKEHUE 3 bubmmorexa T[TOK

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

3.2 WNueprus, macca, IIOTHOCTh 4 1 but6mmoreka [IOK



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

https://m.edsoo0.ru/7f416194

bubmunoreka LIOK

3.3 Crna. Bugsr cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlanenue xKuaKoctn S https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znea S. Pabora u MOIIHOCTB. JHEPrus
bubmunoreka LIOK
51 PaGota u mommoCTE 3 1 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
5.2 HpocThie mexanm3MbI S 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanuueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmoreka [IOK
11 (CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. DinekTpuyecKue M MATHUTHBIC SIBJICHHSA
DIIEKTpUYECKUE 3apsabl. 3apsyKEHHBIE T bubmmoreka [JOK
2.1 . 7 1
1 X B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiriibie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 UICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OIMCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1. 1
3 3aKOHEI COXpAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
21 Mexanieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHHHICCIUE BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DIIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 Bu6muotexa [JOK



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

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

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble siBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 S nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
[ToBTopenue u 0000IIEHUE CONEPIKAHUS bu6bnuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. « ®usuka: 7-i knacc: 6a30BbIM YpoBeHb: YueOHUK, 7 kiacc/ Ilepoimkun U.M.,

NBanoB A.U., Axunoneproe obmectBo «M3narensctBo «IIpocsemenne

» ®usuka: 8-i1 kinacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun M. M.,
HBanoB A. U., Akimonepnoe obiectBo «M3natensctBo «IIpocBemenuey

» ®uzuka: 9-i knacce: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun M. M.,
['ytauk E. M., VBanos A. U., [TerpoBa M. A., AkiimonepHoe 0OIIECTBO
«M3parensctBO «lIpocBenieHne»

2.Jlykamuk B.M. COopHuK BOMpocoB U 3aAa4 1o ¢pusuke. 7-9xi. — M.:
[Ipocenienue, 2002.

3.MapoH A. E., Mapon E. A. Jlunaktuueckue marepuainsl. dusuka- 7-8. — M.:
[Ipocenienue, 2002.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. PABOYAS [TPOI'PAMMA yueOHoro npenmeta «dusnka. bazoBblil ypoOBEHB
JUTst o0yyaromuxcs 7-9 kiaccoB

2 Jlykamuk B.W. COOpHUK BOIIPOCOB M 3aj7a4 o ¢usuke. 7-9xi. — M.:
[Ipocsemienue, 2002.

3.Mapon A. E., Mapon E. A. lunaktuueckue matepuaibl. Gusuka- 7-9. — M.:
[Tpoceemenue, 2002. 4.Cxpenun JI. . lugaktudeckuit matepuai no pusmke. —
M.: [Ipocsemienue, 1989.

5.J1. A. Kupuk CamocTosiTenbHbIE U KOHTPOJIbHBIE pa0OTHI TTO (PU3HKE.
Pa3zHoypoBHeBbIE nunakTHueckue marepuansl. — M.: Mnekca, XapbkoB: I nMHa3ws,
1998.

6. JleMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (DU3UKe B cpeHel 1IKoJe, 4. 1, moa pe/.
A. A. ITokposckoro, 1979 r.

7.3anuMarenpHas GU3MKa Ha ypOKaxX U BHEKJIACCHBIX MEPONPUATHAX . 7-9
KJIacchl/aBTOp- coctaBuTensb lllepbakora HO.B.; Mockga «I'modyc»,2008r.,192cTp.
8. Ypoku ¢puznku 7-11knaccel ¢ npuMeHEHUEM HH()OPMAITMOHHBIX TEXHOIOTUI/
aBTOpbI-cocTaButenu 3.B.Anekcannposa, 1.B.baganuna u ap.; Mocksa
«I'mo6yc»,2009r., 312 c1p.

9.IloBTOpEeHNE M KOHTPOJIh 3HAHUHU IO (PUBHUKE HA YPOKAX M BHEKIIACCHBIX
meponpusatusx H. A Snymesckas ;Mocksa «I'mobycy, 2009r.,234cTp.
10.3annmaTenbHbIe BHEYPOUHBIE MEPOTIPUATHS 110 ¢usuke 7 -11 kimaccot
JLLA.T'opnoBa , MockBa «Bako», 2010r, 158 ctp.

11.BueknaccHbie MeponpusiTis B UrpoBoit popme 5-11kmaccet Pomamuna H.@.,
Mockaa, «I'modyc»,2007r., 233 cTp.

12.Jlykamuk B.W. "®usznueckas onumnuana’, - M., "l[Ipocsemenue”, 1987.

13. Tynbunnckuit M.E. "KauecTBennsie 3a1auu no ¢pusuke 6-7 kiacc", - M.,



"IIpocsemienue", 1976.. 14.Kypnan «®u3nka B MIKOJIE».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
7 KJIIACC

1. bubaunoteka — Bc€ mo npeamery «duznkay. — Pexxum goctymna:
http://www.proshkolu.ru

2. BunmeoornbiTel Ha ypokax. — Pexum poctyna: http://fizika-class.narod.ru

3. Enunas xosuiekuus udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocrtymna:
http://school- collection.edu.ru

4. laTepecHble MaTepHallbl K ypoKaM (PU3UKH 11O TEMaM; TECThI 10 TEMaM;
HarJsIHbIe TOco0Ous K ypokaM. — Pesxxum moctyna: http://class-fizika.narod.r

5. [ludpossie oOpazoBaTenbHBIC peCypChl. — Pexum goctyna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH TI0 Pusnke. — Pexum gocryna: http://www.fizika.ru
8 KIIACC

1. bubnaunoteka — Bc€ no npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. — Pexxum mpoctyna: http://fizika-class.narod.ru

3. Enunas xomiekuus nudpoBbIX 00pa30BaTeNIbHBIX PECYpcoB. — Pexxum nocryma:
http://school- collection.edu.ru

4. VIHTepecHbIe MaTepHalTbl K ypoKaM (PU3UKH IO TEMaM; TeCThI IO TEMaM;
HarJsIHbIe T0CO0OUs K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIE pecypchl. — Pexxum gocryna:
http://www.openclass.ru

6. DIeKTpoHHBIC YueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIACC

1. BuzeoonsITel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosuteknus i poBBIX 00pa30BaTeIbHBIX peCypcoB. — Pexxum mocryna:
http://school- collection.edu.ru

3. NaTepecHbie MaTepraibl K ypokaM (GU3UKH IO TeMaM; TECTHI IT0 TeMaM;
HarJsIHbIe TTocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTenbHbBIE pecypchl. — Pesxxnm mocTyra:
http://www.openclass.ru

5. DnexkTpoHHBIe yueOHUKY TI0 pusnke. — Pexxum goctyna: http://www.fizika.ru
6.ductanumonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.
CeteBoe oOpa3oBatenbHOE coobiecTBo. http://www.openclass.ru/node/109715
7. Enunas koytekuus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA 1IEHTP HHHOPMAITMOHHO-00Pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepuert ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 centsiOps» Marepuainsl o gusuke. http://archive.lseptember.ru/fiz



11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/
12. ’KuBas pusuka: oOydaromias nporpamma. http://www.int edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru
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