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n. KoJioae3uwblii

HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o (Qu3uke Ha ypOBHE OCHOBHOIO o0OIIEro o00pa3oBaHUS
COCTaBJiEHA Ha OCHOBE MOJOXKEHUH U TpeOOoBaHUN K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHOW MPOrpaMMBbl, MPECTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM peaepanbHOil pabouelt mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yaeOHoro npeamera «Du3ukay.

Conepxxanue mnporpamMMmbl 1o (¢GU3UKE HampaBieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAIONIMXCS W OPTaHU3AINMIO H3yYCHHS
GU3WKN Ha NEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH yudeOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 k
TJIAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM Pe3yJIbTaTaM OOyUeHHUS, a TAaKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00IIIeTO 00pa30BaHMUS.

[Iporpamma o (u3uke ycTaHaBIUBAET paclpeneiecHue yaeOHOTO MaTepuraia
1o rojaM oOydeHus (M0 Kjaccam), mpejyiaraeT MPUMEPHYIO MOCIEI0BATeILHOCTh
W3Y4YCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00y4aromuXCHl.

[Iporpamma mo ¢usnuke pa3paboTaHa ¢ METBI0 OKAa3aHUS METOAMYCCKOM
MTOMOIIY YYUTEIIO B CO3/IJaHUU pabodeii mporpaMMbl 10 Y4eOHOMY TIPEIMETY .

du3rka SBIIETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJBKY (PU3NYECKHE 3aKOHBI JIC)KAT B OCHOBE TIPOIECCOB U
SABJICHUM, HW3ydyaeMbIX XUMHUEH, OHosorued, acrtpoHoMuerd u ¢GU3NIECKON
reorpadgueii, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYI0 KapTHHYy MHpa,
MPEIOCTaBIsACT HamOoJee SCHbIE O0pa3ibl MPUMEHECHHS HAYIHOTO METOJa
MO3HAHUS, TO €CTh CITOC00a MOTYyYeHUS JOCTOBEPHBIX 3HAHUIA O MUPE.

OnHa W3 T7IaBHBIX 334a4 (U3HMYECKOro oOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHON TPaMOTHOCTU U
MHTEpeca K HayKe y 00 y4aromuXxcs.

N3yuenne ¢Qusuku Ha 0a30BOM ypOBHE MpEAIOiaraeT OBJAJCHUE
CIEIYIONMMH KOMIETECHTHOCTSAMH, XapaKTEPHU3YIOIMIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

® Hay4YHO OOBSCHSTH SIBICHUS;

e OIICHWBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HWHTEPIPETHPOBATH  JAaHHBIE W  WCIOJIB30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JJIsI TIOJYYEHHUS BHIBOJIOB.

Henmu wu3ydenuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
omnpenenensl B KoHmenmuu mpemnofaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3zoBaTenbHbIX oOpranusanusx Poccuiickoit ®enepanuu, pearn3yrommx
OCHOBHBIE  00II€00pa3oBaTEIbHBIE TMPOrPAMMBI, YTBEPKIAEHHON  peIlICHHEM
Konnmerun MununcrtepcTBa npocsernienust Poccuiickoit @eneparnuu (IpoToKoa oT 3
nekadpst 2019 r. Ne [1K4BH).

eau uzyyenust pu3suKU:

NpUOOpPETEHHE HWHTEpPECa W CTPEMIIEHHS OOydYaroluxcsi K HaydYHOMY
U3YYEHUIO TPUPOJIbI, PA3BUTUE HX HHTEJUIEKTYyaJIbHBIX M TBOPYECKUX
CcOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAaHUA U POPMUPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOWIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;
(opMHpOBaHME HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3y4YEHUs
OCHOB CTPOEHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(GbopMHpOBaHUE MPEACTABICHUA O POJIU (U3MKU A1 Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MpEACTaBIEHUHA O  BO3MOXKHBIX  cdepax  Oyayuien
npo(ecCHOHaIbHON AESTENbHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K
JaynbHeleMy oOy4eHHIO B ’TOM HAlpPaBJICHUH.

JlocTkeHnne 3TUX Teedl mporpaMmbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CIEAYIOIUX 3a/4a4:

NpuoOpeTeHre 3HAHUW O JIUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUUECKNX, MATHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

NpUOOpPETEHHE YMEHHI ONMUCHIBATh U OOBIACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB pEIICHHS MPOCTeHIMX pacd€THBIX 3aJad ¢
WCIIOJIB30BaHUEM  (U3HYECKUX MOJENeH, TBOPYECKUX U TMPAKTHKO-
OpUEHTHUPOBAHHBIX 3a71aY;

pa3BHUTHE YMEHUH HAOII0ATh MPUPOIHBIC SBICHUS U BHITIONHSATH OTIBITHI,
nabopatopHble  pabOThl M JKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHpOpMaIUe PU3NUECKOTO COACPKAHUS,
BKJTFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3HKHU, aHAIH3 U
KPUTUYIECKOE OlICHUBaHUE MHPOPMAIINH;

3HAKOMCTBO €O chepamu podheCCHOHATBHOU JIeITEIbHOCTH, CBA3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTKEHUAX (PU3HUECKOU HAYKH.

Ha usydenue ¢usuku (6a30BbI YpPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpasoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlEN0), B 8
Kiacce — 68 gacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HEZIEIO).



[Ipennaraemsiii B mporpamme no (pu3uke mnepeueHs JabopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTEIb JIeTaeT BbIOOp MPOBEICHUS
1a0opaTOpHBIX PabOT UM OMBITOB € YYETOM HMHAUBUIYATbHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa 3KCIEPUMEHTATBHBIX 3aJJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOTO rocyJ1IapCTBEHHOTO HK3aMEHa o buzuke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3ngen 1. ®u3uka u €€ posib B IO3HAHUHU OKPYKAKOIIEr0 MUpPa.

dusnka — Hayka O npupozne. SBneHus npuponpl. PU3UUECKUE SBICHUSA:
MEXAHUYECKUE, TEIIOBBIE, INEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

dusnueckue BenMUUHBI. M3mepeHue Quisnueckux BenuuuH. Duznyueckue
npu6Oopsl. [lorpentnocts u3mMepenuii. MexiyHapoaHasi CUCTEMa €IUHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3y4aloT MPUPOIY.
EcrecTBeHHOHay4HBI METOJl TO3HAHUA: HAONIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THUMOTE3, OOBICHEHUE
Ha0ro1aeMoro sisiieHus. Onucanre PU3NUEeCKUX SIBICHUM C MOMOIIBIO MOJIENEH.

Hemoncmpauuu.

1. MexaHn4yeckne, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SBJICHHUS.
2. ®duznueckue npubOpPHl U MpoIEeAypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
U (PPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimeot.
1. OmnpeneneHue 1eHbI IECHUS MIKaIbl U3MEPUTEIHLHOTO MpUbopa.
2. N3mepeHne pacCTOSHUM.
3. H3mepenne o0bEMa KUAKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasMepoB MalbIX TEIL
5. M3mepeHne Temmneparypbl MPU IMOMOIIM UJKOCTHOIO TEPMOMETpA U
JNaTYMKa TEMIEPATYPHI.

6. IIpoBenenue uccinenoBaHUs IO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
iapuka, MylmeHHOr0 TOPU30HTAIBHO, TeM OOJIbllle, 4YeM OOJIbIlI€ BHICOTA
MyCKa.

Paznea 2. IlepBoHauyajibHbIe CBeICHUS O CTPOCHHH BelleCTBA.

Crpoenue BemecTBa: aTOMBl M MOJIEKYJbI, HX pasMepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrmokeHne dactun BemecTBa. CBsSI3b CKOPOCTH JBWIKEHHUS YACTHUI[ C
Temneparypoii. bpoyHoBckoe nBmkenue, auddysusa. BzauMomeicTBHE 4YacTHII
BEIIECTBA: MPUTHKEHNUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTENM M TBEPIBIX
(KkpucTaminveckux) Teil. B3auMocBsi3b MEXy CBOWCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHHUSIX U MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabGnronenue 6poyHOBCKOTO ABUKEHUS.



2. Hab6monenue nuddysum.
3. HaGOmronenue  sgBiIEHUN,  OOBICHSAIONIUXCS  MPUTHKEHHUEM  WIHU
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie pabomwvt u onvimel.

1. OueHka jguaMeTrpa aroMa METOJAOM psAI0B (C  HCHOJIb30BAaHHEM

dbotorpadwii).

2. OnbITHI IO HAOJIIOACHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBuskeHue u B3auMOJAeCTBHE TeJl.

MexaHnyeckoe [BUXKEHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBUKECHHUE.
Cxopoctbe. CpelHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABMKEHUHU. Pacuér mytu u
BPEMEHU JIBUKECHHS.

SlBnenue wmHepruu. 3aKOH MHEpUHMH. B3anmoneicTBUE TeNl Kak MpUYMHA
W3MEHEHUsS CKOpPOCTH [IBMXKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IIMHULIE
o0bEMa BelecTa.

Cuna xak XapakTepHUCTHUKa B3auMOJAEUCTBUA Tesl. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepenune cumibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHHUE TATOTEHUA U CHUJIA
TskecTH. CHila TSDKECTH Ha Opyrux maHerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HalpaBJIEHHBIX MO OJHOW NpsaAmoil. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHne CKONbKEeHUS U TPEHUE OKOsI. TpeHrne B IPUPOIE U TEXHHUKE.

Hemoncmpauuu.

HaGnronenrne MexaHM4ecKoro IBUKEHUS Tea.

MN3mepeHne CKOpoCTH MPSIMOJIMHEHOTO JBUKCHUS.
HaOntonenue siBeHUst HHEPIUU.

Ha6nronenue n3MeHeHus: CKOpOCTHU MPU B3aUMOJICUCTBUU TE.
CpaBHEeHHE MACC IO B3aUMOJICCTBUIO TEI.

Clio)eHue CUJl, HAPAaBJICHHBIX 110 OJHOU MPSIMOM.

I S

Jlabopamopnuie padbomot u onvimeol.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABIMKCHUS (IIapUKa B KUIKOCTH,
MOJIETH JICKTPUUECKOTO aBTOMOOKJIS U TaK JaJiee).

2. OmnpeneneHne cpelHE CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa Io
HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TEIA.
OnpITH, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh pacTsKeHUs (AedopMaliun)
MPY>KUHBI OT TPUIOKEHHOU CUJTBI.

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXXKEHHUS OT
Beca Tejla U XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEN U ra3os.



JlaBnenue. CnocoObl YMEHBIIIEHUS U yBEIUYEHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJICHHs raza oT o0béma, temneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XUAKOCTIMU W razamu. 3akoH Ilackans. IIHeBmatnueckue
MalllMHbl. 3aBUCUMOCTH JAABICHUSI XKUIKOCTH OT TiayOuHbl. ['mapoctatnueckuit
napagokc. CooOuaromuecs: cocynbl. [ uapapinueckue MeXaHUu3Mbl.

Atmochepa 3emnu u armocepHoe AaBieHue. lIpuuuHBI CyllecTBOBaHUS
Bo3aAymHON o6onouku 3emnu. OnbiT Toppuuemnu. M3mepenue atmocdhepHOTO
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[TpubGops! 115t U3MEepeHus: aTMOCHEPHOTO TABICHUS.

JlelicTBHE XKUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. BoznyxomiaBanue.

emoncmpauuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

Ilepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCybl.

I'mppaBnuueckunii mpecc.

[IposiBneHue neicTBus aTMOCHEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHJIBI OT O0BEMa MOTPYXKEHHON HYACTH

T€JIa U TUIOTHOCTH XKUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUJIBI BECY BHITCCHEHHOW KHIKOCTH.

8. YcnoBHE IJIaBaHUS TEJI: MJIABAHWUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIICHUS MUIOTHOCTEN TEJa U )KUIKOCTH.

N N N,

N

Jlabopamophuie padbomovt u onvimeol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHON B
AKUJIKOCTh YaCTH Tea.

2. OmnpeneneHnue  BBITAIKUBAIOMIECH CUJIbI, JCUCTBYIOIIEHM Ha  TENO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIIEN CHIIBI, ICUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JEUCTBYIOIIEN Ha TENO0 B XKUIKOCTH, OT O0BbEMa MOrpYKEHHOU B
JKAJIKOCTb YaCTH Teja U OT IUIOTHOCTH KUAKOCTH.

5. KoHCTpynpoBaHuWe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OmpelesIeHue €€ rpy30n0AbEMHOCTH.

Pazgen S. Pabora u MOIIHOCTH. JHepPrus.

Mexanundeckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mnpaBwio» wmexanuku. KIIJI mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHepruss. KuHeTmueckas ¢ NOTEHUHAIbHAS JHEPIUA.
[IpeBpanieHre 0JHOTO BUIA MEXAaHUYECKOM SHEPTUH B APYTrOM. 3aKOH COXPAHEHUS
SHEPrUU B MEXAaHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomwvt u onvimel.

1. Ompenenenue padOThl CUJIbI TPEHUSI MPU PABHOMEPHOM JBMKEHUU Teja

10 TOPU3OHTAIBHON MTOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM PaBHOBECHS phlyara.
3. Msmepenune KIIJ] HaKTOHHOM MIIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpPAHEHUS MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3znen 6. TensioBblie siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJA. OmNbITbl, NOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, JKHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObSICHEHUE CBOICTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJIOKECHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHUH.
CmauuBaHu€ U KaWUISIPHBIE SIBICHUA. TENI0BOE paCIINPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmIepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKECHUS
yactull. Buytpennssi sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEH HHEPTUMU:
Temionepeaaya u COBEpPILICHUE paboTHhI. Bunpr TEIUIONIEPEAAYN :
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIYYEHHE.

KonnuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BelIecTBa. TemiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHeHUE TemioBoro Oamanca. IlnaBieHue u
OTBEpPAECBAHUE KPUCTANIMYECKUX BEMIECTB. YAENbHAs TEIUIOTAa IUIABJICHUS.
ITapooOpazoBanue u koHjaeHcauus. Mcmapenwe. Kumenwe. VYiaenbHas TermioTra
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTyphl KUIEHUS OT aTMOCHEpHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBa. Y AeIbHAs TEIUIOTa CTOPAHHUS.

[Mpunnunsl padbotsl TernoBeix ABurateneid KIIJ temnoBoro nBurarens.
TermoBble IBUTATENN U 3aIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HabGnronenue 6poyHOBCKOTO JBUKECHUS.



HaGmronenune nuddysun.

HaGntonenue siBneHnid cMaurMBaHUsI M KaMUJUISPHBIX SIBJICHUN.
HaGntonenue TeminoBoro paciumpeHust Te.

N3menenue naBieHus rasa Nnpu U3MEHEHUU 00bEMa M HArpEBaHUU WU
OXJIQJKICHUHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buasl Tenonepenaymn.

OxuaxkJieHre Ipyu COBEPILICHUH PaOOTHI.

9. HarpeBaHnue npu coBepiieHuH pab0OThl BHEITHUMHU CHIIAMU.

10.CpaBHeHUE TEIIOEMKOCTEN Pa3IMUYHBIX BELIECTB.

11.Habntonenve KUneHus.

12. HaGmroieHre mocTOSITHCTBA TeMIEPATYPhI IPH MIABICHUU.

13.Mopaenu TeIIoBbIX JBUTATEIEH.

Jlabopamopnuie pabomwt u onvimeut.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OmnbITHI 1O BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl O HAOIOJIEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH U

TBEPIBIX TEIL.

4. OmpeneneHue JaBiIeHUs BO3yXa B OaJTIOHE HIIPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro
00bEMa M HArpeBaHUs UIN OXJIAXKICHUS.

6. lIpoBepka rumnore3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTU

B TEPMOMETPUYECKOUN TPYOKE OT TEMIEPATYPHI.
7. HaOmoneHue wu3MEHEHUsT BHYTPEHHEW »HHEPrHUM Tela B pe3yjbTare
Terionepeaadyu U padboThl BHEUTHUX CHUII.

8. HccnenoBanue siBIeHHS TEII000OMEHA MNpPU CMENIMBAHUM XOJOJHOU U

ropsiueil BOJBI.

9. OmpeneneHne  KOJIWYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOW  IIpH

TEII000MEHE C HArPEThIM METAJNIMYECKUM LIUIIUH]IPOM.

10.Onpenenenune yaenpHOU TEMIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpouecca UCIapeHus.

12.0npenenenne OTHOCUTEILHOM BIIAXKHOCTH BO3yXa.

13. OnpeneneHne ynelnbHON TEIUIOTHI IUIABJIECHUS JIbJA.

Pazgen 7. JiiekTpuyecKkue U MArHUTHbIE SIBJICHUS.

OnekTpu3anus Tenl. J[Ba poaa 3JIeKTpUUECKHX 3apsaoB. B3aummoperncrBue
3apsbKeHHBIX  Tenl. 3akoH KynmonHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXIY TEIaMU).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTH 3nekTpuueckoro mossd. [lpuniun
CYNEpPHO3UIIUU FEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocutenu snekTpudeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUM 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHWS
AJIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA.
NcToyHuKM TOCTOSSHHOTO TOKa. JIeMCTBUS JIIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKHI TOK B KUJIKOCTSIX U razax.

Onexktpuyeckas 1enb. Cuima  Toka.  DJEKTPUYECKOE  HampshKEHUE.
ComnpoTruBieHre TPOBOJHUKA. Y IEIBHOE CONMPOTHUBIIEHUE BellecTBAa. 3akoH OMma
s yyactka uenu. [locienmoBarenbHOE W mapajlieIbHOE — COCMHEHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyns—JleHia.
DneKTpUUecKre 1EeNnu U NOTpeOUTeNu MeKTpUuIecKoil suepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuThl.  B3aumopencTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHO€e nosnie. MarHutHoe noJie 3eMJIM U €r0 3HAYEHHE [T )KU3HHU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHOE TIONE  AJIEKTPUYECKOro Toka. lIpumeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO TOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCMONb30BaHUE 3JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3neKTpoMarHuTHOW uHAyKuu. [IpaBuno Jlenua.
DJIEKTpOreHepaTop. Cnoco0Obl MOJTYYEHUS AJIEKTPUUECKOMN SHEPTUH.
DNEeKTPOCTAaHIINU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DIIeKTpU3aLus Te.

JIBa poaa dJIEKTPUUECKHUX 3apsiIOB U B3aMMOJICHCTBUE 3aPSIAKCHHBIX TeJ.
Y CTpOKCTBO U AEUCTBUE IIEKTPOCKOIA.

DIIEKTPOCTATHYECKAS] UHTYKIHS.

3aKOH COXpPAHEHUS JIEKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKH U TUAIEKTPHUKH.

MoaenupoBaHue CHUIIOBBIX JTUHUH NEKTPUYECKOTO TTOJIS.

HcToOYHMKH OCTOSHHOIO TOKA.
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9. JledcTBUA 3JIEKTPUUECKOTO TOKA.

10.29nekTpuyeckuil TOK B ) KUIKOCTH.

11.T"a30BbIM pa3psia.

12.13mepeHne CHIIbl TOKa aMIEPMETPOM.

13.3mepeHne 3JIeKTPUIECKOr0 HAMPSIKEHUSI BOJIbTMETPOM.
14.PeoctaTt u Mara3suH CONPOTUBIICHUM.

15.B3anmoaeicTBIE MOCTOSHHBIX MAarHATOB.

16. MonennpoBaHWE HEBO3MOKHOCTH PA3/AEJICHUS MTOJHOCOB MATHUTA.



17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MaruutHo€e nosie Toka. IEKTPOMarHur.

20. /lelicTBME MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

21.DO5neKTpoABUTaTEND TOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBIACHUS 3JIEKTPOMAarHUTHOW UHIYKIIUH.

23.0nbiTel Dapanes.

24. 3aBUCUMOCTb HAIpaBlICHWs] HHIYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHUS.

25.27eKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomot u onvimeol.

1. OnbITel MO HAOJIONEHUIO HJIEKTPU3AIlMU Tel WHAYKIUEH U TpHu
CONPUKOCHOBEHHH.

2. HccnenoBanue nAeMCTBUA DJIEKTPUUYECKOTO MO HA MPOBOJHUKH U

TUDJIEKTPUKH.

CoOopka u nmpoBepka padOThI JIEKTPUUECKON IIETH MOCTOSHHOTO TOKA.

N3mepeHue u peryampoBaHue CUITbI TOKA.

N3mepenue u perynmpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 pPe3UcCTop, OT

CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHUKA OT €ro JJIMHBI, IUIOMAAU MONEPEUHOTrO
CEUYEHUS U MaTepuaa.

8. llpoBepka mnpaBuia CIOXKEHUS HANPSIXKEHUNW MpPHU MOCIEAOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBwia AJisi CUJIbI TOKa MNpPHU MapaNIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenre pabOThI IEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.

11. OnpenieieHUe MOIIHOCTU  JJICKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12. UccnenoBanuie 3aBUCHMOCTU CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HE.

13.Onpenenenune KIIJ] nHarpeBarensi.

14. UccnenoBanre MarHuTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3ydeHne MarHUTHOrO TMOJS TOCTOSHHBIX ~ MAarHUTOB TMPU  HUX
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00BETUHEHUH U Pa3/ICICHUMU.
16. MccneqoBanue nelCTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPHUPYIOIIHME 3aBUCHMOCTb CHJIBI  B3aUMOJEUCTBHUS
KAaTyIIKH C TOKOM M MarHuTa OT CHJIbl TOKa M HAaIlpPaBJICHUS TOKa B
KaTyIIKE.

18. I3ydeHnne nercTBHUsI MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 U3ydeHHE padOThI JIEKTPOABUTATEIIS.

20.1U3mepenne KIIJI ameKTpoaABUTraTeIbHOW YCTaHOBKH.

21. OOBITBl 1O MCCIENOBAHUIO SIBIICHUSA DJIEKTPOMATHUTHOW WHIYKIWM:
WCCIEOBAHNE W3MEHEHUN 3HAYEHMs W HAIPaBJICHHUsS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Paznen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe JaBWxkeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHHYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBr>KeHrne. HepaBHOMEpHOE npsMOJIUHENHOE ABUKEHUE. CpeaHsass U MTHOBEHHAas
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEitHOoe aBrkeHue. CBoOogHOE
najgenue. OneiTel ["anuies.

PaBHOMepHOE nBUXKEHHE TO OKpyx)HOCTH. Ilepuon u dactora oOpalieHus.
JIuneitHas u yrioBast CKOpoCcTH. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Bropoi 3akon HetotoHa. Tpetunii 3akon HeroToHa.
[IpuHUMD cynepno3uuuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Chiia TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
naneHus. JBwxkenue mianeT Bokpyr Coisnna. IlepBas kocmuyeckas CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue maTtepuanbHON TOUkKU. AOCONIOTHO TBEpAOe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUVIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsoxecTH.

Nmnynec Tena. M3menenue umiynbsca. Mnynbe cuibl. 3aKOH COXpaHEHUs
MMIYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cui TSDKECTH, YHPYIOCTH,
Tpenus. CBsi3b dHepruu u padoThl. [loTeHIMaNbHAs HEPrus Tena, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMJIH. [0TeHIIManbHas SHEprus CKaToM Npyx uHbl. Knunetnueckas
sHeprud. Teopema 0O KMHETHYECKON IHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUMu.

Hemoncmpauuu.

1. HaGmroneHne MexaHUYECKOTO JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEN

OTCYETA.



o v AW

8.
9.

10.
11.
12.
13.

CpaBHeHME NyTEeHW W TPACKTOPUM NBMIKEHUS OOHOIO W TOTO K€ Tela
OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUKEHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaOnroienre nBuxkeHus Tela o OKpy>KHOCTH.

HaGntoneHrne MexaHU4eCKUX SABICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Temexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUXCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.

3aBUCUMOCTh YCKOPEHHS T€Jla OT MAacChl TEJIa U JEUCTBYIOUIEH HA HETO
CHUJIBI.

HaGntoneHue paBeHCTBA CHIT TPU B3aUMOJICUCTBUU TEI.

N3MeHeHune Beca Tenna npu yCKOPEHHOM JBHKEHHUH.

IIepenaya umiyibca Ipu B3aUMOJIENCTBUAU TEIL.

[IpeoOpa3zoBaHus SHEPTUHU MIPU B3aUMOJICUCTBUU TEN.

CoxpaHeHue UMNyJbCa MPU HEYIPYTOM B3aUMOJICVCTBUMU.

CoxpaHeHue UMITyJibca MpU a0COTIOTHO YIPYTOM B3aUMOJIEHCTBUM.

14.HaGmroieHre peakTUBHOTO JBHIKCHHUS.

15.
16.

CoxpaHeHrue MeXaHUYECKOM SHEPTrUuu Npu CBOOOTHOM TaJICHUH.
CoxpaHeHne MEXaHNYECKOW SHEPTHUH IPU IBUKECHHUU TeJla MO/ 1EUCTBUEM

IIPY’KHUHBI.

Jlabopamopnuie padbomot u onvimeot.

1.

KonctpyupoBanue Tpakta sl pa3roHa W JalJbHEUIIIET0 PaBHOMEPHOTO
JBIDKCHUS IIAPHUKA WITH TEICKKH.

OrnpeneneHue cpelHEe CKOPOCTU CKOJbXKEHHUS OpyCKa WM JBUXKEHUS
[IapyvKa 1o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Telda NPU PAaBHOYCKOPEHHOM JIBHKEHUU MO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NMYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka ruUMOTE3bl: €CAU TpPU PABHOYCKOPEHHOM JABMXKEHUM 0e€3
HayaJbHOM CKOPOCTHM MYTH OTHOCSTCS KakK psijJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJBXEHUSI OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kKodPppuiMeHTa TPEHUS CKOJIbXKEHUS.

Onpenenenune KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JABHMXKEHHM Tella
110 TOPU3OHTAJIBHOU MOBEPXHOCTH.



10. OnpeenieHne pabOThl  CUJIBI  YIPYrOCTH HpU THOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOJBM>KHOTO U MOJABHKHOTO OJIOKOB.

11.M3ydeHue 3ak0HA COXPAHEHHUS YIHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: IEPHOL,
4acToTa, aMILIATyxa. MaremMaTU4eCcKUil U NPy KUHHBIA MasTHUKU. IIpeBpaiienue
SHEPTUU MPU KOJIeOATEIHbHOM IBHKEHUU.

3aryxatomue — koneOaHus.  BwiHyxneHHble — KoneOaHus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBOMCTBA MEXaHWYECKMX BOJH. IIpomonbHble u
MOMNEPEYHbIE BOJHBL. J[IMHA BOJMHBI M CKOPOCTh €€ PpacnpOCTPAHCHUS.
MexaHn4uecKkue BOJIHBI B TBEPAOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa W BbicoTa TOHa. OTpaxeHue 3Byka. MHdpa3Byk u

YIBTPa3BYK.
Hemoncmpauuu.
1. HaOmronenne xoneOaHWi Ten IIOA IAEHWCTBUEM CHJIBI TSKECTH W CHUJIIBI
YIPYTOCTH.
2. HaGmrogenue konebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaGnronenue BbIHYKIEHHBIX KOJEOAHUI U pE30HaHCA.
4. PacnpocTpaHeHue NMPOJOJIbHBIX U MONEPEUHBIX BOJH (HAa MOJEIHN).
5. HaOmronpeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
6. AKyCTHUYECKHH PE30OHAHC.

Jlabopamopnuie padbomot u onvimeol.
1. OmpeneneHue 4YacTOThl M TMepUoja KoJieOaHUM MaTeMaTUYECKOTro
MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U IEpUOIa KOJIEOAHUN MPY>KMHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCHMOCTH MEpHUOJa KOJIEOAHUM MOJBEIIEHHOTO K HUTU
rpy3a OT JUIMHBI HUTH.
4. HccnepoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MaSTHUKA
OT MaccChl Irpysa.
5. IlpoBepka He3aBUCUMOCTH IMEpUOJA KOJIeOAHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpys3a.
6. OmbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHojia  KoJeOaHui
MPYKUHHOTO MAsITHUKA OT MACCHI TPy3a U KECTKOCTHU MPYKUHBI.
7. W3MepeHue yckopeHusi CBOOOAHOTO MaJCHUS.
Pazgen 10. DiaeKTpoMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJie.  DJIEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
3NEKTpOMarHuTHoIX BOJIH. Illkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJII COTOBOM CBSI3H.



DnekTpoMaruuTHas mpupojaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBeTA.

Hemoncmpayuu.

1. CgolicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomwvt u onvimel.

1. M3ydeHue CBOWMCTB AJNEKTPOMArHUTHBIX BOJH C TMOMOIIbIO MOOWIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbBI€ AABJICHHS.
JIyueBas  Mopmens  cBera.  McTroyHuMKHM — CBera. IIpsmMonuuerHoe

pacnpoctpanenue cpera. 3atMeHuss ConHna u JIynsl. Otpaxkenue cpera. [Imockoe
3epKaio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnienne cBeta. 3akoH mpenomieHus cBera. [lonHoe BHYyTpeHHee
oTpaxkeHue cBeTa. lcnonb3oBaHWE TMOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydet B nuH3e. Onruueckas cucrema (¢doToamnmnapara,
MUKpOCKONa M Tejeckona. ['ma3 kak omnrTuyeckas cucteMa. biuzopykocth u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX 1[BETOB. J(ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHelHOE paclipoCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n300pa>keHH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Onrudeckuil CBETOBOJ.

Xon nyuel B coOuparolieil JInH3e.

XoJ my4el B pacCEeUBarOIIEH JIUH3E.

[TonyueHnne n300pa>keHU C TOMOIIBIO JTUH3.

9. Ilpunnun aedictBus ¢oroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10.Mopensb rnasa.

11. Paznoxxenue 6enoro cBera B CEKTp.

12. [TonyueHnue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
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Jlabopamopnuie padbomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPa)K€HUsI CBETOBOIO Jydya OT yria
TaJICHUS.

2. M3ydenue xapakKTEpUCTHK U300pakeHUs MIPeIMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMJIEHUSI CBETOBOIO Jiy4ya OT yrIjia
MaJICHUS Ha TPAHUIIE «BO3TyX—CTEKIION.



4. Tlonmyuyenue n300pa)KeHU ¢ TOMOIIBbIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CHIIBI COOMparole
JIVH3BI.

6. ONBITHI 110 Pa3I0XKEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBBIE (PUIIBTPHL.

Pa3nea 12. KBanToBbI€e IBJI€HUS.

Omneitel Pesepdopna u nmnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u noraomnieHrue cBeta atomoM. KBaHTel. JInHedaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, O6eta- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
aapa. HykioHHas Moxaens aTtoMHOro szapa. HM3orombel. PannoakTuBHBIE
npespatieHusd. llepuon nonypacnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apSJAOBOTO U MACCOBOIO YMCEIN.
DOHeprus CBs3M aTOMHBIX snep. CBsA3p Maccel M dHepruu. Peakuum cuHTe3a U
nenenud saep. Mcrounuku sneprun CoJiHIIA U 3BE3I.

Snepuas sHepreTuka. J[eWCTBUS pPaAMOAKTUBHBIX W3IyUYCHUN HaA IKUBBIC
OpTraHU3MBl.

Hemoncmpauuu.

CrexTpbl U31y4eHUs U TOTJIOMICHUS.

CnexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bozopoaa.

HaGntonenue TpexoB B kamepe Buiibcona.

PaboTa cuéTurka HOHU3UPYIOUIUX U3TYYEHUH.

Perucrpanus nznyyeHus: IpupOAHbIX MUHEPAIOB U MTPOAYKTOB.
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Jlabopamopnuie padbomovt u onvimeol.

1. HaGmroneHue CrUIONMIHBIX U IMHEHYATHIX CIIEKTPOB U3TYUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3MepeHue paluO0aKTUBHOTO (poHA.

IHoBTOPUTEIHLHO-0000 A INH MOAYJIb.

[ToBTOpUTENBHO-0000IIAIOMINI MOTYJIb TIPEHA3HAYEH /JII CUCTEMAaTHU3alluU
u  0000IIeHUS  TPEIAMETHOTO  COACPNKAHUS M  OMNbITa  JESITCIbHOCTH,
MpUOOPETEHHOTO MPU U3YUEHHUH BCEro Kypca (DU3UKH, a TaKKe NIl MOATOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHy mno ¢u3uKe s Oo0ydaroniuxcs,
BBIOPABIINX 3TOT YUCOHBIN MPEIMET.

[Ipu M3ydyeHHH AAHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JEATEbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUYNBACTCA JNOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pEe3yJabTaToB  00yudeHus, (opMupyetcs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS



SABJICHUN NPUPOALI U TEXHUKU, OBJIAJACHUE YMEHUSMH OOBICHATH (PU3NUEcKue
SABJICHUSI, TPUMEHSS IMOJyYEHHbIC 3HAHWS, pelarh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IprHIMNIHANBHO AESATENBHOCTHBIM XapaKTep JaHHOTO pas3jiefia peann3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIuecs BBINOJHAIOT 3aJlaHusi, B KOTOPBIX UM
IpeuIaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUW pACHO3HABaTh M HAy4YHO OOBSICHSTH
(u3nYecKue SIBJICHUS B OKPY’KAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;
HCIIOJIb30BaTh HAYYHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SBJICHUN, B TOM
YUCIIE ISl POBEPKHU TUINOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATHh HAyYHbIE OCHOBBI HamOoOJiee BaXKHBIX JOCTHKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO MCITOIb30BAHMS PA3JIUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHECHHS BCEX MU3BECTHBIX BUIOB
SHEPIUMu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINPaBIEHO

Ha JOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX
pE3yIbTaTOB.

B pesynbraTe udydyenus pU3NKU HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHuUs

y oOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONMINE TUYHOCTHBIE PE3YJIbTaThl B
YJaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUA:

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3HUYECKON HAyKU;

— LIEHHOCTHOE OTHOIIEHUE K TIOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMNS

— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYKJIEHMH OOIIECTBEHHO 3HAYMMBbIX
U DITUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKHUM MNPUMEHEHUEM
JOCTH>KEHUHN (DU3UKY;

— OCO3HAaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHIMUIIOB B JEATEIbHOCTH
y4E€HOI0;

3) 3CTETHYECKOIr0 BOCIIUTAHUS:

— BOCIHPUSITHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMUSL

— OCO3HAHME IEHHOCTU (PUBMYECKON HAYKM KaK MOIIHOTO HHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BAXXHEWIIIEH COCTAaBIISIOLICH
KYJBbTYPBIL;

— pa3BUTUE HAay4YHOU JIO0003HATENbHOCTH, MHTEpPEca K HCCIEI0BaTENbCKOMN
NESATENbHOCTH;

5) ¢opmupoBanus  KYJbTYPbl  3I0POBbS M  JIMOIHOHAJIBHOIO
0J1aronoJIyyms:

— OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUI OE30MaCHOrO IOBEACHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AIEKTPUYECKUM M TEIUIOBBIM O0OpYTOBAHHEM B
JOMalTHUX YCIOBUSX;

— cpOpMHPOBAHHOCTh HaBbIKa pedJIeKCUU, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAKOTO e MpaBa y APyroro 4eJIOBEKa;

6) TPy10BOr0 BOCIIMTAHUS

— AKTUBHOE y4YacTHE B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaxX CEMbH,
oOpa3oBaTelbHON  OpraHu3alUd, TOpoOJa, Kpas) TEXHOJIOTUYECKOW U



COIMATIbHOM HAIMpPaBICHHOCTH, TPEOYIOIUX B TOM 4YHCIEe U (U3HYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUeHHIO Tpodecchil, CBA3aHHBIX C (PUBHKOMN;

e 7)3KOJI0TN4eCKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlMS Ha MpPUMEHEHUE (U3NYECKUX 3HAHUM JUIS pPEIIeHHsS 3aj]ady B
0o0JlacTU OKpY’)KaroUIeH Ccpelibl, MIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOXHBIX MTOCJHEICTBUMI JIJI1 OKPYKAIOIIEN CPEbI;

e — OCO3HaHHE TJIOOATBLHOIO XapakKTepa SKOJIOTMYECKUX MpoOJIeM M MyTed HX
pELICHUS;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBHSIM COUMAJIBHOW M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBHINOJIHEHUU HCCIEIOBAHUI U
MPOEKTOB (U3UYECKONW HAIMPABICHHOCTU, OTKPBITOCTh OMNBITY M 3HAHUSIM
IPYTUX;

e — TIOBBIICHWE YPOBHS CBOEH KOMIETEHTHOCTH YEPE3 IMPAKTUUYECKYIO
NEATENbHOCTD;

e —TOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM uuciie GopMyIupoBaTh
UJIEH, TIOHATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(UIIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEHW B 001acTH
busuky;

e — IUIAHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETEHUU HOBBIX (PUHMUYECKUX
3HAHMI;

e — CTPEMJICHUE aHAJM3UPOBATH U BBISBIISITH B3aUMOCBSI3U IPUPOIbI, OOIIECTBA U
ASKOHOMUKH, B TOM YHUCJE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUI;

e — OIICHKA CBOMX JCHUCTBUUA C YYE€TOM BIIMSHUS Ha OKPYXAKOIIYI0 Cpexny,
BO3MOKHBIX TJI00aTbHBIX MOCIECTBUM.

METAIIPEIMETHBIE PE3YJIBbTATDI

B pesynpTaTe OCBOCHHMS MpOTrpaMMbl 1O (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaronierocst OyayT chopMupoBaHbl MeTaNpPeAMeTHbIe
pe3yJbTaThl, BKIIFOYAIOININE MO3HABATEIHLHBIC YHUBEPCATBHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Yy4COHBIC  JCUCTBUS,  PETYyJISTHBHBIC
YHUBEPCAIbHBIC YICOHBIC TCHCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH

Bba3oBble JJoruueckue 1elicTBUA:



BBISBISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MpPHU3HAKU OOBEKTOB
(ssBIEHUN);

YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(UKAIIUU, OCHOBAHUS ISt
000011IeHNS U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCCMaTPUBAEMBIX (PakTax,
JTAHHBIX 1 HAOJIIOACHUSAX, OTHOCSIINXCS K PU3MUECKUM SIBICHUSIM;
BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3U NPU HU3YUYCHHH (PU3HUUYECKUX
SIBJICHUU U TIPOIIECCOB, JEJNATh BBHIBOJbI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHHM, BBIJIBUTATh TUIOTE3bl O B3aUMOCBS3SX
(hU3NYECKUX BEITUYHNH;

CaMOCTOSITEJILHO BBIOMpATh CIMOCOO pelieHus y4yeOHoM (dusnueckoit
3amaun (CpaBHEHHME HECKOJIbKUX BapUaHTOB pEIICHUS, BHIOOp Haumbolee
MOAXOSIIEr0 C Y4ETOM CAMOCTOSTENIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKue IleﬁCTBHSII

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUI MHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIECHHOMY TUIAHY OTIBIT, HECIOKHBIN
(bU3UYECKHI HKCIEPUMEHT, HEOOJIBIIOE HCCieNoBaHUE (HUINUECKOTO
SIBJICHUS,

OLICHMBATh HA MOPUMEHUMOCTb U  JOCTOBEPHOCTh HUH(MOpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIHHO (GOPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJbTaTam
MPOBEJAEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKKE BBIJBUTATh MPENOI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHATHh Pa3IMYHBIC METOJIbl, HHCTPYMEHTBI M 3alIPpOChI IIPU MOUCKE U
orObope MH(OpPMAIMU WU JAHHBIX C Y4ETOM MPEMJIOKEHHOM ydeOHOU
(dbu3nveckon 3a1auu;

aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAIIHIO
Pa3IMYHBIX BUIOB U (OPM IIPEICTABICHHUS;

CaMOCTOSITEJILHO ~ BBIOMpaTh ONTUMAaJbHYIO (QOpMYy MpeACTaBICHUS
HHGOpPMALIMM W HWUIIOCTPUPOBATh pellaeMble 3aJadyd  HECIOXHBIMH
CXeMaMH, JuarpaMMaMu, HHOU rpad@uKoi U MX KOMOHWHAIASMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ:

B XoA€ OOCYXICHHS Y4eOHOTO MaTepuasia, pe3yJbTaTOB JTaOOPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC HAa PEIICHHE 3aJaud M IIOJJICpKaHUC
0J1aroXeaaTeaIbHOCTH OOIICHMS;



COMOCTABJIATh CBOM CYXICHUA C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh Pa3Iuyue U CXOACTBO MO3UIINIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATh PE3YJIbTAaThl BHIMOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCcriepuMeHTa, UCCIe0BaHus, MPOEKTA);

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVMBUAYabHOW pPabOThl NpPH PEUHIEHUM KOHKPETHOW (U3UUEeCKOU
poOJIeMBbl;

MPUHUMATH 1I€JId COBMECTHOM JEATENbHOCTH, OPraHU30BbIBAThH JNEHCTBUS
no e€ JOCTH)KEHHUIO: pPACHpeleNsTh POJdH, OOCYXIaTh NIPOLECCHl U
pe3yIabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUS HECKOIBKHUX JIFOJIEH;
BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUTAsl KAUECTBEHHOI'O PEe3yJbTara Mo
CBOEMY HAIpAaBICHUI0 U KOOPJIUHUPYS CBOM JEUCTBUS C JAPYrUMU
YJeHaMU KOMaH/Ibl;

OIICHUBATh Ka4e€CTBO CBOETO BKJIaJla B OOLIMUA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYJIHUPOBAHHBIM YYaCTHUKAMH B3aUMOI€UCTBUS.

PerJIHTI/IBHLIe YHUBEpPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHH

CaMoopraHn?.aunﬁ:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyaIUsiX, TPEOYIOIMIUX
JUTSL pelieHust PU3nYecKuX 3HAHUM;

OpPUEHTHPOBATHCS B  PA3IUYHBIX MOAXOJAX MPUHATUS  PEIICHUN
(MHAMBUyaTbHOE, TPUHITHE PEIICHHS B TPYyMIE, NPUHATUE PEIICHUMN
rpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM PEIICHUST (PU3UUECKOMN 3aauu WU
IJIaHA UCCIEJAOBAaHUS C Y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MPEIJIaracMble BAPUAHTHI PEIICHU;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTpO.Hb, IM OIII/IOHaJILH])Iﬁ HHTECIJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MPEeJiaraTh MjaH €€ U3MEHEHHUS;
OOBSCHATh NPUYMHBI  JOCTHXKEHUS  (HEJOCTUKEHUS) PE3YJIbTaTOB
NeSATENbHOCTHU, aBaTh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCUTbh KOPPEKTHUBHI B JESITEIBLHOCTH (B TOM YHWCIE B XOJ BBIOJHECHUS
(U3UYECKOr0  HMCCIENOBAaHMS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, WM3MEHMUBIIUXCS CHUTyallMi, YCTAHOBJIECHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh Ce0s1 Ha MECTO APYroro 4YejJoBeKa B XOJ€ CIOpa WIH JUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroro;



MPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelieHu: GU3NIECKUX 3a7ad Uiu
B YTBEPKJECHHUSIX HA HAYYHBIE TEMbI H TAKOE 7K€ MIPABO JPYTOro.

NPEAMETHBIE PE3YJIbTATDI

K xoH1y o0yueHust B 7 kiaacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIMIUXCS YMEHHUIA:

UCIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJENb, TUMOTE3a, CAUHUILI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBI)KEHUE (PaBHOMEPHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHEITHOE), TPACKTOPHs, PaBHOJCHUCTBYIOIIAS
CUJIa, nedopmarus (ympyras, TIacTU4ecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYIbL;

paznuuath sBiaeHus (qudQys3us, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPaBHOMEPHOE  JIBI)KECHUE,  HWHEpIus,
B3aMMOJICUCTBUE TeEJI, PaBHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHUsI, TMepeaada JaBjieHUs TBEPIABIMU TeJIaMH, XUIAKOCTAMH U
razamy, arMoc(epHoe [aBieHHE, I[IJIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKOM HHEPrum) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBICHUE;
pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY’KaloleM MHpe, B TOM 4Yucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpUMEPHI JIBIXKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEXHUBOU
Npupojie, NCUCTBUE CWIBI TPEHUS B MPUPOJIE M TEXHUKE, BIHSHUE
aTMOC(EepHOro JaBJeHUsI Ha KUBOM OpPraHu3M, IJIaBaHHE PbIO, pblYaru B
TeJie YeN0OBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/ladyy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBIICHUI;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeNl U (PU3UYECKUE SBICHUS, UCIOJIb3Ys
dbu3nyecKknue BEIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMH,
MyTh, CKOPOCTb, CPEMIHSISI CKOPOCTh, CHUJIa YIPYTrOCTH, CUJIa TSAXKECTU, BEC
Tena, CWUjla TPEHWs, JaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKHUBAIOIIAS CUJIA, MEXaHW4YecKkas paboTa, MOIIHOCTb, IJIEYO CHUJIbI,
MOMEHT CWIbl, KO3(Q(UIMEHT TOJE3HOr0 JEHUCTBUS MEXaHHU3MOB,
KMHETUYECKasl W TOTEHIMAIbHAsl PHEPrusi), MpyU OMHCAHWUU MPaBUIBHO
TpakToBaTh  (PU3UYECKUM  CMBICT  MCIIOJB3YEMBIX  BEJIMYMH, HX
0003HAUYECHUS U EAUHUIBI (PU3HMYECKUX BEIMYMH, HAXOAUTH (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMYMHY C JPYTMMH BEJIIMYHMHAMU,
CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (hU3UUECKUX BEIIUYUNH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS U MPOLECCHI,
UCIIOb3Ys MpaBujia CIOXKEHUs CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MPaBUIO paBHOBeCHUsl pbryara (OJoka),
«30JI0TOE TPaBUJIO» MEXAHUKHU, 3aKOH COXPAaHEHUS MEXaHHYECKOM
SHEPIruM, TMPU OTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMATHYECKOE BhIPAXKEHUE;

OOBACHATH (DU3UYECKUE SBJICHUS, MPOLIECCHl U CBOICTBA TEJ, B TOM YUCIE
U B KOHTEKCTE CHUTyalluidl NPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ Omnopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBHMYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJadyd B |—2 JEWCTBUS, HCHOJIB3YS 3aKOHBI U
dbopmyIibl, cBs3bIBarOIIME (DU3NUECKUE BEITUYMHBI: HAa OCHOBE aHaln3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAWUThH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE ISl PELICHUs 3ajlay, OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3UUECKON BETUYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpPU [OMOIIU
(U3UYECKUX METOJIOB, B OMMCAHWUU MCCIIEIOBAHUS BBIIEIATH TPOBEPSIEMOE
npeamnoyioxkenue  (TUMOTE3Yy),  pa3inyath W UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3ysbTaT, HAXOAUTh OLIUOKKM B XOJ€ ONbITa, JenaTh
BBIBOJIBI 110 €70 pe3yJibTaTaM;

MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3MYECKUX SIBICHUU WU
(buznyecKux CBOWCTB TEJI: dbopMynupoBaTh MIPOBEPSIEMBIE
MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJJIOKEHHOTO 000pyA0BaHUs,
3aMUCHIBATh XOJ1 OMbITA U (HOPMYIUPOBAThH BHIBOJIHI;

BBITIOJIHATh TPSAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChl Tela,
o0béMa, CUIBI W TEeMIepaTypbl C KCIOJbB30BAHHEM aHAJIOTOBBIX U
nMpoBBIX TPUOOPOB, 3aMUCHIBaTh IMOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOIOTHOU MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOUN (PU3NYECKON BETUYUHBI OT
IpPYroil C UCIMONb30BAaHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MYTHU
PAaBHOMEpPHO JIBMXKYILETOCA Telda OT BPEMEHHU JBUKCHHS Tella, CHUJIbI
TPEHHS CKOJIBLKEHUS OT Beca Teja, KauecTBa 00paOOTKH MOBEPXHOCTEMN Tl
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOMIAU COMNPUKOCHOBEHUS TEJI, CUIIbI
YOPYTrOCTU OT Y/UIMHEHUS MPYXKUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BbEMa
MOTPYKEHHOM YacTH Tejda M OT IMIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUI
IJIaBaHUS TEJ, YCJIOBUM pPaBHOBECHUSl pblyara U OJOKOB), y4acTBOBATh B



IUTAHUPOBAHUM  YYEOHOTO WCCIICIOBAaHUS, COOWMpaTh YCTAaHOBKY W
BBITIOJTHATh W3MEPEHUsI, CICAys NPEII0KCHHOMY IUIaHy, (pUKCHpOBaTh
pE3yNbTAThl TMOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJIC
MPEIIOKEHHBIX TaOMUI] U TpaduKOB, JCNaTh BBHIBOABI IO PE3YJIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3UUCCKUX BENWYUH (TUIOTHOCTH
BEIECTBA KUJAKOCTH M TBEPIOTO Tela, CHJIA TPEHUS CKOJBKCHHUS,
JaBJICHUE  BO3JyXa, BHITAIKWBAIONIAS  CWJa, JEHCTBYIOIAs  Ha
MOTPY’KEHHOE B KUAKOCTh TeNI0, KOA(DQPHUIIMEHT IMOJIE3HOTO eHCTBHSI
MPOCTBIX MEXaHW3MOB), CIeAys TPETOKEHHON WHCTPYKIMHU: TIPH
BBITIOJTHEHUN HW3MEPEHUM COOMpAaTh HKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAYCHUE NCKOMOW BEITUYNHBL

co0JII01aTh TpaBUiia TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOpPHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIGI JEUCTBUS NPHOOPOB W TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JAUHAMOMETP, COOOIAIOIIUECS COCY/bl, OapoMeTp,
phIYar, MOABMKHBIA U HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMAINGBI JACWUCTBUS HW3YYEHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOW HA WX OMUCAaHUSA (B TOM YHCIE:
MOAIIUITHAKKA, YCTPONCTBO BOJOMPOBOJA, THUIAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBOW HACOC, apEOMETP), UCIIONb3Ys 3HAHUS
0 CBOMCTBAaX (PU3MYECKUX SBICHUU U HEOOXOAUMBbIE (DU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOAUTH  TpPUMEpPHl  (HAXOMUTh  HWH(OpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUSA (PU3NUYECKUX 3HAHUN B TIOBCEIHEBHOM
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPHU OOpallleHUH ¢ Mpudopamu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHsS 370POBbS W COOJIOICHHS
HOPM 2KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAlOIEh cpesie;

OCYIIECTBIIATH OTOOpP WCTOYHMKOB WH(popMmanmuu B HWHTEepHETE B
COOTBETCTBUH C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMA W TyTéM CpPaBHCHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(OPMAITNIO, KOTOpas SBISCTCS MPOTHBOPEYMBON WU MOXKET OBITH
HEJI0CTOBEPHOM;

WCIIOJIB30BaTh TPH BBITIOJIHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TuTepartypy (pusmueckoro cojiep)KaHWs, CIHPABOYHBIE MaTEpPHAIIHI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBIC KpaTKUE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMaNuu (HU3UIECKOTO COACPKAHUSI, B TOM



qyciie MyOJMYHO JelaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax IpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU 3TOM TIPAMOTHO MCHOJIb30BAThH
W3YUYCHHBI TOHSATUMHBIA ammapatr Kypca (HU3UKH, COMNPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUEN;

IPU BBINOJIHEHUN YYEOHBIX NPOEKTOB W HCCIENOBAHUNA pacHpenessaTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBHM C TMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEIUTh 3a BBIIOJIHEHWEM IUIaHA JEWCTBUM, AaJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTb  TPYMNINbl, BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMOJACHCTBHE, YUUTHIBASI MHEHHUE OKPYXKAOIIMX.

K xoHiy o0yueHust B 8 kiacce npeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIMIUXCS YMEHHUIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALNTUYECKUE U
aMop(¢HbIe TeJa, HACHIIICHHBII W HEHACHIMIEHHBIM mMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS JHEpPrus, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUYECKUI 3apsi/l, IIEKTPUUECKOE MOJE, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIA 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuuath SIBIICHHS (TEIUIOBOE PACIIMPEHUE M CXKaTue, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KANWJUISIPHBIEC SBJICHUS, UCIIapEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTaUIM3auus (OTBEpJEBAaHUE), KUIIEHUE,
TemIonepeaada (TeTIONPOBOHOCTD, KOHBEKIHA, U3JIy4YEHUE),
ANIEKTpU3AIUS TeJ, B3aUMOJICUCTBUE 3apsA/IOB, JEHUCTBUS SJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO MOJSl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHAYKIUSA )
M0 ONHCAHMI0 MX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY’)KalolleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUWE U KaMWUISIpHbIE SBICHUS B TIPUPOJE,
KpUCTaJUIbl B Mpupone, wuzinydeHue CoyHIa, 3amep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, JIEKTPUUECKUE
ABJICHUS B atMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOT0COB, pOJdb MAarHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHY10, BBIJEIATh CYIIECTBEHHBIE CBOICTBa (NMpU3HAKH) (HU3UUECKUX
SIBIICHUH;

OMUCHIBATh U3YyUYECHHBIE CBOMCTBA TeNl U (PU3MYECKUE SBICHUS, UCIOJb3Ys
¢du3uYeckre BeTUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIUIOThI, yJIeJbHAsI TEMJIOEMKOCTh BEILECTBA, YJAEJIbHAas TEIioTa



IJIABJICHUSI, yHeNbHAs TeIUIOTa MapooOpa3oBaHMsl, yjelibHas TerioTa
CrOopaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCHUTEIIbHAS BIIAXKHOCTb BO3/1yXa, JJICKTPUYECKUN 3apsii,
CUJia TOKA, JJICKTPUUYECKOE HAIpsSHKEHUE, COMPOTHBJIICHHE MPOBOJIHUKA,
yAEIbHOE  CONPOTHBJIEHUE  BEIIECTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpPU  ONHCAHWUU TMPABUIBHO  TPAKTOBATh
(U3UYECKHUI CMBICT HCMHOJb3YEMbIX BEIUYUH, O003HAUECHUS] U €AUHUIIBI
(bu3MYeCKUX BEIUYUH, HAXOAUTH (POPMYIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS U MPOLECCHI,
WCIOJIb3YysI OCHOBHBIE TMOJOXKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TEOPHU
CTPOCHHS BEIIECTBA, MPUHILUI CYMNEPIO3UIUMU MOJeH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHeHHUs 3apsja, 3akoH Oma JiJisl ydacTka 11elH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpPAaHEHWs JHEPruy, TMpPH HSTOM JaBaTh
CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alKCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKCHUE;

OOBSICHATh (PU3MUECKHE TMPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMd MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH
MPUYUHHOCJIEACTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYEeCKUX
iaroB ¢ omnopod Ha 1—2 M3y4eHHBIX CBOMCTBAa (PU3NYECKHUX SBJICHHIA,
(U3UYECKHUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3YS 3aKOHBI U
dbopmyIbl, cBs3bIBaOIIME (DU3NUECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCIOBHS 3aJa4d 3aIlUChIBATh KPAaTKOE YCIOBHE, BBISBISTH HEJOCTATOK
JAHHBIX JJISI pelIeHus 3ajayd, BbIOUpPATh 3aKOHBI W  (HOPMYIIBL,
HEeoOXoauMble il €€ pelleHUsl, MPOBOJUTH pacu€Thl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMUYMHBI C U3BECTHBIMU TAHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MPU T[OMOIIU
(U3UYECKUX METOJIOB, HWCIOJL3Yysl OINHCAHUE HCCIEIOBAaHUS, BBIACISIThH
MPOBEPSIEMOE  MPEAMNOJIOKECHUE, OLECHUBATh MPABUIBHOCTh MOPSIKA
MPOBEICHUS UCCIEAOBAHMS, 1€TIATh BEIBOJBI;

MPOBOJUTH OMBITHl MO HAOMIOJAEHUIO (U3MYECKUX SIBJICHUW WU
(bU3MYECKUX CBOMCTB Tel (KanuJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJIICHUS
BO3/IyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U
HarpeBaHusl MpU H3IYyUYEHUH OT IBETa H3JIydaromied (TOriaoIIaroiei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPECHUS BOJBI OT TEMIEPATYPhl KUAKOCTH U
mIomagu €€ TOBEPXHOCTH, JJIEKTPU3ALMS TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3apsSA0B, B3aUMOJCKUCTBHE TMOCTOSAHHBIX MAarHHUTOB,



BU3yaJM3allisi MAarHUTHBIX TI0JIE TIOCTOSIHHBIX MAarHuTOB, JEHUCTBUS
MarHMTHOTO TMOJiI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa BJEKTPOJBUTATENSl TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
MpOBEpsieMbIE MPEIOI0XKEHUSI, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUS, OMUCKHIBATH X0/ OMbITa U ((OPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHUsT  TeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTU BO3AyXa, CHUJIbBI TOKA, HAINPSHKEHHs C HUCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3UYECKUX BEJIMYHMH, CPABHUBATH
pe3yAbTAThl UBMEPEHUN C YUETOM 3aJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOUN (PU3NYECKON BETUYUHBI OT
Ipyroil ¢ HCHOJIb30BAHUEM  MPSIMBIX U3MEPEHUM  (3aBUCUMOCTH
CONPOTHUBIICHUS] TPOBOJAHUKA OT €ro JUIMHBI, IUIOHMAAU MONEPEYHOTO
CEUYEHUS U Y/CIBbHOTO COMPOTUBJICHUS BEIlECTBA MPOBOJHUKA, CUJIBI TOKA,
UIyIIETO0 4epe3 TMPOBOJAHUK, OT HANpsXKEHHs] HAa  POBOJHHKE,
UCCIIEIOBAHUE TOCJIENOBATEILHOTO M MAapaJJIEIbHOTO COECIMHEHUU
MPOBOJHUKOB): IUJIAHUPOBATH HCCJEJAOBaHUE, COOUpATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIEAYs MPEeII0KEeHHOMY IUJaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BHJE TalOiaul U rpaduxos,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIEA0BaHUS;

MPOBOJIUTh KOCBEHHBIE U3MEpEeHUs (u3nueckux BenudyuH (yaelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMNPOTHUBJICHUE TMPOBOJAHUKA, padoTra u
MOIIHOCTh 3JEKTPUUECKOTO TOKA): TUIAHUPOBATh H3MEpPEHHs, coOupaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEaOKEHHON HHCTPYKIUU, U
BBIYUCIISITh 3HAUCHUE BEJINUUHBI;

coOJIr01aTh TpaBUiia TEXHUKU 0€30MAaCHOCTH MpHU padoTe ¢ 1a00opaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHLMNBL  JIEUCTBUS M3YYEHHBIX NOpuOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA HMX omucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOuHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK DIECKTPUUYECKONM HSHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
MpuOOpHI, HArpeBaTEIbHbBIE ANEKTPONPUOOPHI (TPUMEPHI), STEKTPUUECKUE
MpEeAOXPAHUTENH, SJIEKTPOMArHUT, JIEKTPOJBUTaTENb MOCTOSHHOTO TOKA),
UCIIONb3Yys 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHUI U HEOOXOIUMBIE
(duznYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U HM3MEPUTEIbHbIC
npuboOpbl MO CXEeMaM M CXEMATUYHBIM PUCYHKaM (KUAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHEIO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI 3JIEKTPUUECKUX



IeTeH ¢ MOCIeI0BaTEIbHBIM U MapalIeIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasninyas yciIoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX IIETIeH;
MPUBOAWTL  MpUMEpPhl  (HaXOAWTh  HWHOOpMAIMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIOJAb30BaHUsA (U3NUYECKMX 3HAHWU B TOBCEIHEBHOM
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KalOIlel cpesie;

OCYHIECTBJISITh MOUCK HHPOpMaAnuu (U3UYECKOTO COACpPKAHUS B
HNuTepuere, Ha OCHOBE MMEIOIIUXCA 3HAHUM W NYTEM CpPaBHEHUS
JTOTIOTHUTENbHBIX ~ MCTOYHHUKOB  BBIACIATH  HH(OOpPMAIIUIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBOMN MU MOXKET OBITh HEJTOCTOBEPHOI;
MCIIOIb30BaTh MPHU BBHIMOJHEHUN YYEOHBIX 3aJlaHUIl Hay4YHO-MOMYJISIPHYIO
auTepaTypy  (QU3MYECKOro COJAEpKaHHs, CHOPaBOYHbIE MaTepHualbl,
pecypebl cetr HTEpHET, BiafeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIUU U3 OJTHOW 3HAKOBOU CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHUS,
0000mas wuHPOpMAIUI0 U3 HECKOJBKMX HCTOYHUKOB (HU3NUECKOTO
CoJep>KaHMsl, B TOM 4YHUCIE MYOJIMYHO TMPEJICTABIATh PE3YyJIbTaThI
MPOEKTHON WJIM HCCIIENOBATEIbCKON JEATEILHOCTH, IPU 3TOM T'PAaMOTHO
UCIIONb30BaTh M3YYEHHBIM TOHATUMHBIN amnmapar Kypca (QU3uKy,
COMPOBOK/IATh BHICTYILJICHUE MPE3EHTALUECH;

MpU BBINOJHEHUU YYEOHBIX NPOCKTOB M UCCIEAOBAHUNU (PUBHUECKUX
MPOIIECCOB pacHpeiesiaTh OOS3aHHOCTU B TpyHIe B COOTBETCTBUU C
MOCTABJICHHBIMM 3a/la4aMU, CJICAUTH 3a BHITIOJHEHUEM IUIaHA JEHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJAd B
NESATENbHOCTh IPYIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
MPOSIBJISIS TOTOBHOCTH pa3pemniaTh KOH(MIUKTHI.

K xoHiy o0yueHust B 9 kiaacce npeIMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIMIUXCS YMEHHUIA:

UCIOJB30BaTh TMOHATHS: CHUCTEMa OTcuéTa, MarTepualbHas TOYKa,
TPAeKTOpHUs, OTHOCUTEIHLHOCTh MEXAHMYECKOTO JBIKEHUS, Aedopmanus
(ympyrasi, mjacTthuyeckasi), TPEHUE, LEHTPOCTPEMHTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TKECTH, a0CONIOTHO TBEPIOE TENO,
LIEHTP TSKECTH TBEPIOTO Tejla, paBHOBECHE, MEXAHUUECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M yIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPbl UCIYCKaHUS U TOTJIONIeHUs, alb(a, OeTa- U raMMa-u3aydeHus,
W30TOIIbI, SiZIEpHAsl SHEPreTHKA;



paznuuath sBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHHE, PABHOYCKOPEHHOE MPSMOJMHEIHOE JIBUXKEHHE, CBOOOJIHOE
MaJIcHUEe TeJl, pABHOMEPHOE JBUKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE
TeJ, pEaKTUBHOE JBUXKEHHUE, KOJeOaTeNbHOE JBHKEHHUE (3aTyXarollue U
BBIHYKJCHHBbIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JBUXKEHUE, OTpPAKEHUE
3ByKa, MPSIMOJUHENHOE PaCIpOCTpPaHEHUE, OTPAKEHHE U TPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B
CIEKTp U CJOXEHHE CHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUSl CBETa,
€CTEeCTBEHHasl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWUYATOrO CIEKTpa
W3IIYYEHUs1) 1O OMUCAHUIO UX XapAKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpy’KaromeM Mupe (B TOM uucie (u3nueckue SIBICHUS B IMPUPOJE:
MPUJIUBBI U OTJIUBBI, ABUKEHUE TuiaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBWKEHHE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMH,
3eMJIETpsSICEHUE, CEUCMUYECKHE BOJIHBIL, I[yHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOIOTMYECKOe NEUCTBHUE BUAUMOTO,
yIbTPaUONIETOBOTO U PEHTTEHOBCKOTO M3JIYyUYEHHM, €CTECTBEHHBIN
pPaguoOaKTUBHBIN (DOH, KOCMUYECKHE JIyYd, PaJUOaKTHUBHOE H3IIyUEHUE
NPUPOJIHBIX MHWHEPAJIOB, JEHUCTBUE PAJAMOAKTUBHBIX U3IyYeHUN Ha
OpraHW3M 4YeJIOBEKAa), MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOICTBA (NMpU3HAKKH) (U3UUYECKUX
SIBIICHUH;

OMUCHIBATh U3YUYECHHBIC CBOICTBA TeNl U (PU3MYECKUE SBICHUS, UCIOJb3Ys
¢duznyeckre BENMYMHBI (CPEIHSII M MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHHUE, TMEepeMEIleHUE, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHHWs, CUJla YIPYTOCTH, CUJA TIKECTH, YCKOPEHUE
CBOOOJHOTO TAJICHUs, BEC Tella, HMIYJbC TeJla, HUMIIYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTh, IOTEHUMANbHAS DJHEPrusl Teua,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIrUsl CXKaTOU
NPYKUHBI, KUHETUYECKasl SHEpPrus, IOJHAas MEXaHWYecKas SHeprus,
MEePUOJ U YacTOTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMJIEHUS CPEibl), MPU ONMKHCAHUU
MPaBWIBHO TPaKTOBaTh (U3UYECKHI CMBICI HCIOJIb3yEeMbIX BEJIWYUH,
0003HaUEeHUSI U EAUHUIBI (PU3HMYECKUX BEJIMYMUH, HAXOAUTH (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JPYTUMH BEJIMYMHAMU,
CTPOUTH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEIIUUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHE SIBICHUS W IPOILIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,



MPUHIMI CYMEPIO3UIIAA CHWJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHBl HBIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPAXKEHUS W
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MacCOBOTO YUCE
NP SIICPHBIX PEAKIUAX, TPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3WUECKHE TMPOIECCHI M CBOWCTBA TN, B TOM YHCJIE U B
KOHTEKCTE CHUTYyaIluii NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHIECKUX
1aroB ¢ Omnopoid Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SBJICHHII,
(hbU3UYECKHUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3alaud (Omuparoluecs Ha cucremy u3 23
ypaBHEHHUI), UCTIOJIB3Ys 3aKOHBI U (OPMYIIbI, CBSI3bIBaIOIME (PU3MUECKUE
BETMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 3aJadyd 3aluChiBaTh KPaTKOE
YCIIOBHE, BBISBIISATH HEJOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAMMBIC ISl PEIICHUS, TPOBOIUTH PACUETHI U
OIICHWBATh PEAIUCTUYHOCTh TMOJYYCHHOTO 3HAYeHUS (PU3HUECKOU
BEITUYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOYHO PEIIUTh TPH TOMOITU
(GU3NYECKNX METOJOB, HWCIIONB3YS OMHCAHUE WCCICIOBAHUS, BBHIICIATH
MPOBEpPSEMOE TPEANOIOKEHNE, OIICHWBATh TPABWIBHOCTh TOPSIKA
MPOBENCHUST  WCCIICNOBAaHUS, JENaTh BBIBOJLI, HWHTEPIPETUPOBATH
PE3yIbTaThl HAOIOICHHUA U OTIBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOMCHWIO (PU3NYECKUX SBICHUU  WIH
(¢u3mYeCKnX CBOMCTB Tesl (M3y4eHHE BTOpPOro 3akoHa HeroToHa, 3akoHa
COXpaHECHUSI DHEPTUH, 3aBUCHUMOCTHh IEpUOAa KOJICOAHWUW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTYIBI MQJIBIX KOJICOAHMH, IPSIMOJIMHEHOE PacIIpOCTpaHEHUE CBETA,
pasiioxkeHrue Oenoro cBeTa B CHEKTP, U3YUCHHUE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKaje ¥ CBOMCTB HM300pakE€HUsI TpeaMeTa B COOHMparoiieit
JUH3e, HAOIOJCHUE CIUIONMIHBIX M JIMHEHYATHIX CHEKTPOB HW3IIYYCHHS ):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyZoBaHMS, ONWCHIBATH XOJ OMBITA W  €r0  Pe3yJbTaThl,
(bOopMyIHpPOBATH BHIBOIBL;

MIPOBOJUTH TPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OMpeaeIss
cpelHee 3HaueHUWE u3MepsieMol BenuuuHbl ((POKYCHOE pacCTOSIHUE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a HM3MEpPEHUs
(m3mepuTenbHOro mpudopa);

MPOBOJAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIWYUH C
WCIIOJIb30BAaHUEM TIPSMBIX H3MEPEHHH (3aBUCHMOCTH MyTH OT BPEMCHH



MIpU PAaBHOYCKOPEHHOM JIBIKCHUHM 0O€3 HadallbHOW CKOPOCTH, Mepuoja
KoJieOaHU MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH
yrila OTPa)X€HUsI CBETA OT yrjia MaJeHUs W yrjia MpeJOMIICHUS OT yria
MajJieHusi): IUJIAHUPOBAaTh HCCIEIOBAHUE, CAMOCTOSITENILHO COOUpaTh
YCTAHOBKY, (UKCHpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCUMOCTHU
(hu3nUecCKUX BEIUYMH B BHUAE TaOIWIl U TpaduKOB, AeNaTh BHIBOJIBI IO
pe3yabTaTaM HCCIeI0BaHus;

MPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PUBUYECKUX BEIUYHMH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBUKEHUHU,
YCKOpPEHHE CBOOOJHOTO MaJIeHHs, KECTKOCTh MNPYXKUHBI, KOADPUIUEHT
TPEHUSI CKOJBXEHHUS, MEXaHu4yeckas paboTa W MOIIHOCTb, 4YacTOTa H
nepuoja  KojeOaHud MaTeMaTH4ecKOro M MPYKUHHOTO MAasTHUKOB,
onTHYeCcKass cuja coOuparomed JUH3bI, PaAUOAKTUBHBIM  (GOH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeNysl MPEAJIOKEHHON UHCTPYKIUU, BHIYUCISTH
3Ha4YE€HHUE BEJIMYMHBI U aHATU3UPOBATH MOJIYYEHHBIE PE3YIbTaThl C YUETOM
3aIaHHOM MOTPEITHOCTH U3MEPEHHUI;

coOJII01aTh TpaBUJia TEXHUKU 0€30MAaCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM
o0opylI0BaHUEM;

pazniuyaTth OCHOBHBIE TMPU3HAKM M3YUYEHHBIX (DU3UYECKUX MO/IETICH:
MaTepualibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUECUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JHMH3a, IJIAHETapHas MOJENIb aToMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO SI7Ipa;

XapaKTepu30BaTh TMPUHLMNBL  JIEUCTBUS M3YYEHHBIX NOpuOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA HMX omnucaHus (B TOM 4YHUCIE:
CIIUJIOMETpP, NaTYMKHU TOJOXKEHUSI, PACCTOSHUA U YCKOPEHUSs, pakera,
9XOJOT, OYKH, TEpPUCKOI, QoToanmapar, ONTHYECKUE CBETOBObI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUHM MW  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH MU3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB
IpU PEIICHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKUE CXEMbI s
MOCTPOCHUS U300pakeHU B MIIOCKOM 3€pKajie U COOUpAIOIIeH JINH3E;
NPUBOIUTh  MpUMEpPbl  (HaXoAUTh  UHPOPMAIUMIO O  MpUMEpPax)
MPAKTUYECKOTO KCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU
AKU3HU 1)1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOJCHUS
HOPM 2KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIEH cpesie;



OCYHIECTBJISITh MOUCK HHpOpManuu (U3UYECKOTO COACpPKAHUS B
NuTtepHere, caMoCTOATENBHO (POPMYIUPYSI TOUCKOBBIN 3alpoC, HAXOAUTh
MyTU ONPEENICHHUs] JOCTOBEPHOCTH MOJyYE€HHON MH(OpMaluu Ha OCHOBE
MMEIONIUXCS 3HAHUU U JOTOJHUTEIbHBIX UCTOYHUKOB;

MCIIOIb30BaTh MPHU BBHIMOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy  (QU3MYECKOro COJAEpKaHHs, CIOPaBOYHbIE MaTepHualbl,
pecypebl cetr HTepHET, BIafeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMAIUU U3 OJTHOW 3HAKOBOU CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
nHpOpMalMK U3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO COACPKAHUS,
MyOJIMYHO MPEJICTABIATh PE3YyJIbTAaThl MPOESKTHOW MJIN UCCIIEI0BATEIHLCKON
NEATeNbHOCTH, MpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3YYEHHBIN
MOHSATUMHBIA anmapaT W3ydyaemoro paszaena (QU3UKM U COMPOBOXKIATH
BBICTYIUICHUE TIpEe3eHTalMell ¢ y4€TOM OCOOEHHOCTEW ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne HanmenoBaHue pa3jeiioB U TeM (uudpossbie)
KouTpoabHbI IIpakTHyeckune
n/n MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
Pasnes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAKOLIEro MUpPa
Bbu6nuoreka [JOK
1.1 o - 2
MI3HKa - HayKa O npHpoae https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
1.2 o 2 1
HSHHCCIUE BEITIHHAL https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAY4YHBINH METO/ TTO3HAHUS 2 1 bubmorexa HOK
' e A https://m.edsoo.ru/7f416194
Hroro no pasneny 6

Pa3pnean 2. IlepBoHauyanbHbIe CBeJIeHUsI 0 CTPOCHUM BellecTBa

2.1 CTpoeHue BelecTBa 1 bubmorexa LIOK
' P - https://m.edsoo.ru/7f416194
29 JIBM>KeHWE U B3aUMOJICCTBUE YaCTHI] ) 1 bubmuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 Ar 2
PEFATHRIC COCTORHIA BEECTBa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHue U B3auMo/ieiicTBHue TeJl
3.1 MexaHH4ecKOe IBIKCHHC 3 bubmorexa LIOK

https://m.edsoo.ru/71416194



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

Bbu6nuoreka [JOK

3.2 Hnepuus, Macca, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
3.3 Cuna. Bust cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, }KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua naBieHus: TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMHU, )XUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2 Jlanerue xuakoctn > https://m.edsoo.ru/7f416194
Bu6nuoreka [JOK
4.3 AtmochepHoe AaBCHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUKOCTH U Ta3a HA OTPYXKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnea 5. PaGora n MOIHOCTD. DHeprus
Bbu6nuoreka [JOK
> Pabora n momocTS 3 ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2 I1 1
> POCTRIC MEXAHUSMBT > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
>3 Mexanuueckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/mm Kontpoabusie | IlpakTnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pasnea 1. TenuioBble siBJ1eHHS
Bbu6nuoreka [JOK
1.1 CrpoeHue u CBOWMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181c
€
bu6nuoreka [JOK
1.2 TerutoBbIe MPOLECCH 21 1 5 https://m.edsoo.ru/7f4181c¢
€
Hroro no pasneny 28
Pasnes 2. duekTprnyeckne 1 MATHUTHBIE SIBJICHHSA
DNeKTpUYECKUE 3apsiibl. 3apsKEHHbIE Tena bubmorexa [OK
2.1 P . P - Jap 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aUMO/IeiiCTBUE .
Bbu6nuoreka [JOK
2.2 IToCTOsIHHBINM 2IEKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
Bbu6nuoreka [JOK
2.3 MarHuTHsbI€ SBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c¢
€
Bbu6nuoreka [JOK
2.4 DNeKTpOMarHuTHass MHAYKIHS 4 https://m.edsoo.ru/7f4181c

€



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NMpOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4veckue siBJieHUsI
MexaHHU4YeCcKOe IBUKEHUE U CITIOCOOBI €ro bubmorera [OK
1.1 10 1 https://m.edsoo.ru/7f41ada
OTIMCaHMS
6
Bbu6nuoreka [JOK
1.2 BzaumonetictBue tea 20 1 3 https://m.edsoo.ru/7f41ada
6
Bbu6nuoreka [JOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41ad4a
6
Uroro no pazneny 40
Paznen 2. MexaHudeckue KoJ1eOAHUSI M BOJHBI
Bbu6nuoreka [JOK
2.1 MexaHn4deckue KoueOaHus 7 3 https://m.edsoo.ru/7f41ada
6
Bbu6nuoreka [JOK
2.2 Mexanunueckue BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Uroro no pazneny 15
Pa3pnen 3. DiieKTpOMAarHuTHOE 1M0Ji€ M 3J1eKTPOMATHUTHBIE BOJHBI
3.1 DNIEeKTPOMarHuTHOE TMOJIe U 6 2 bubmmoreka [JOK



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

QJICKTPOMArHUTHLIC BOJITHBL

https://m.edsoo.ru/7f41ada
6

Uroro no pazneny 6
Pa3nen 4. CBeToBbIe IBJIEHUA
Bbu6nuoreka [JOK
4.1 3aKOHBI paclpOCTPAHEHHUsI CBETa 6 https://m.edsoo.ru/7f41a4a
6
Bbu6nuoreka [JOK
4.2 JIuH3bI 1 on'THYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41ad4a
6
bu6nuoreka [JOK
4.3 Pasnoxxenue 6emoro cBeta B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Uroro no pazneny 15
Pa3pnen 5. KBanToBble siBieHUs
Bbu6nuoreka [JOK
5.1 Hcnyckanne v nOrjioneHne CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
Bbu6nuoreka [JOK
5.2 Crtpoenue aToMHOrO siipa 6 https://m.edsoo.ru/7f41ad4a
6
Bu6nuoreka [JOK
53 S nepHbie peakuuun 7 https://m.edsoo.ru/7f41a4a
6
Uroro no pazneny 17

Pasnea 6. IloBTopuTe/1bHO-0000IAK0IM I MOYJIb



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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[ToBTOpenue u 00oOIIeHNE COAEPIKAHUSL

Bbu6nuoreka [JOK

6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢usnku 3a 7-9 kiacc p
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» Gusuka: 7-i kinacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ Ilepsimkun .M., IBanos A.U., AkimonepHoe oOIIecTBO
«M3narensctBO «IIpocsemienne»

» ®usuka: §8-if kiacc: 0a30BbIN ypoBEHb: YueOHUK, 8 knacc/ [leppiukun M. M., Banos A. 1., AKuMOHEpHOE 00IIECTBO
«M3narensctBO «IIpocsemienne»

» Gusuka: 9-if knacc: 6a30BbIf ypoBeHb: yueOHUK, 9 knacc/ [lepeiukun Y. M., I'yrauk E. M., UBanoB A. U., [letpoBa

M. A., AkimmonepHoe o6uiectBo «M3narensctBo «lIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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