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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QuU3MKE HAa YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW W TpeOOBaHWU K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueii mporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeameTa « Du3nukay.

Conmepxanue mporpaMmbl MO (DU3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYAIOMIMXCS W OPTaHU3AIMI0O H3y4eHUs
¢u3uKy Ha JAESITeNbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCSA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET pacmlpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIXCS.

[IporpaMmma mo ¢u3uke paszpaboTaHa C LETbI0 OKAa3aHUS METOAUYECKOM
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

®dm3uka SABISETCA  CHUCTEMOOOPAa3ymIIMM I €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TIOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJICHUM, M3y4YaeMbIX XUMHEH, Ouosoruei, acrpoHomued u ¢GU3UYECKOU
reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosee sCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIOCO0a MOTYYCHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnmHa w3 TWIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4aronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINoOjaraeT OBJIAJCHUE
CIIETYIOIUMHA KOMITIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@epepanuu, peamu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKIEHHOW peEIICHUEM



Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau uzyyeHuss Pu3uKu:

npuoOpeTeHe HWHTEpeca W CTPEeMJICHUS OOyYaloluXcsi K HaydHOMY
V3YyUYECHUIO TPHUPOJIBI, PAa3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPECTABICHUN O HAYYHOM METOJEe MO3HaHMs U (OpPMHUpPOBAHUE
UCCIIEI0OBATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHUSI MaTEPUH U (PyHIaMEHTAIILHBIX 3aKOHOB (DHU3HKH;
dbopmupoBaHUE TIPEACTABICHUN O pOJid (DU3UKH IJIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuien
npoecCHOHANbHON AesATEIHPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
nanbHEHIIeMy 00y4EHUIO B 3TOM HaIPaBJICHUM.

JlocTikeHne STUX LieJied MmporpaMMbl Mo (U3MKe Ha YpOBHE OCHOBHOIO
oO1ero 0opa3oBaHus 00eCeYnBaETCs PEIICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTEeHNWEe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUICCKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

NproOpETeHUEe YMEHUN OMKMCHIBATh U OOBSICHATH (DU3NYCCKHE SBICHUS C
UCTIOJIb30BAHUEM ITOJTyUYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHHUS MPOCTCHINMUX PacyETHBIX 3a7ad ¢
UCIIOJIb30BaHUEM buznIecKux MoJIeTICH, TBOPYECKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0aTh PUPOIHBIC SBJICHUS U BBITIOJIHSITH OIBITHI,
1abopaTtopHble  pabOTBl M AKCIICPUMEHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX IPUOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ WHpOpMaINeld (GU3NISCKOTO COACPKAHWUS,
BKJTIFOYAsi MHPOPMAIIMIO O COBPEMEHHBIX JOCTHKECHUSIX (DU3UKHU, aHATH3 U
KPUTUYECKOE OLICHUBAHKE HHPOPMAIINY;

3HaKOMCTBO €O c(hepamu mpodecCHOHATBEHON NeATeTbHOCTH, CBI3aHHBIMHU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTIXKEHUSIX (PU3UYECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOIO OOIIETO

obOpasoBanwus oTBoauTcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B Henemo), B 8



Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemeiii B mporpamMme no ¢Gpu3Mke rnepedeHb J1adopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapaKTep, YUUTENb JellaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIbHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHul, TpeajaraéMbix B paMKax
OCHOBHOT'O I'OCYJIJapCTBEHHOT'0 AK3aMeHa M0 (PU3HUKE.



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®dusnka — Hayka o mnpupone. SIBieHus npupoxasl. DHU3MUECKUE SBICHUS:
MEXaHU4ECKUE, TEIUIOBbIE, DJIEKTPUYECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢usnyeckux BennuuH. Pusnueckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapoHasi CUCTeMa €MHUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT TMPUPOIY.
EcTecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHE
Habmogaemoro spieHus. Onucanne GU3NUecKUX SIBICHUI ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC
SBJICHUSL.

2. @uznyeckue MpuOOPHI U MpoLEAypa MPSAMbIX U3MEPEHUN aHAJOTOBBIM U
(G pPOBBIM TPUOOPOM.

Jlabopamopusie padomul u onsimel.

1. OmpezeneHue LEHbI AJICHUS LKAl U3MEPUTEIBHOTO MpUoopa.

2. M3mepenue paccTosiHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypsl HOpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TeEMIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE TMIIOTE3bI: NAJBHOCTH MOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, 4yeM OOJbIIe BBICOTA
yCKa.

Pa3znen 2. [lepBoHavajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenne uactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: MIPUTSLKEHNE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX



arperaTHbIX COCTOAHUAX WU UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTu
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysun.

3. HaGmronenne  sBIEHHH, OOBSCHSIOMMXCS ~ TMPUTSHKEHUEM  WJIU
OTTaJKHUBAHUEM YACTHI[ BEIISCTBA.

Jlabopamopusie padomul u onsimel.

1. OneHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BAaHUEM
doTtorpaduii).

2. OmnbIThI IO HAOIIOACHUIO TEIIOBOIO PACHIMPEHHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKECHUE.
Ckopoctb. Cpennsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBnenue uHepuMH. 3aKOH WHEpUMU. B3anmonelicTBHe Ten Kak NPUYHMHA
W3MEHEHMsI CKOPOCTM JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IMHHUILEC
00bEMa BellecTBa.

Cuna kak XapakTepHUCTHKa B3auMoaeucTBus Ten. Cuila ynpyroctd M 3aKoH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
Tsokecty. Cuila TshKecTH Ha apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HaIlpaBJIECHHBIX MO OJHOM mpsMoi. PaBHopencTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

HaGmronenne MexaHn4ecKoro IBMKCHHS TEla.

H3mepeHne cKkopoCTH NPSAMOJIIMHENHOTO JBUKECHHUS.
HaGntonenue siBjeHUs: HHEPLIUH.

Hab6monenue naMeHeHus: CKOpOCTH TIPU B3aUMOJIEHCTBUN TEJ.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TEJL.

CnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

o vk w N e



Jlabopamopuwie pabomul u onvimol.

1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHMS (IIApUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOUJIS M TaK Jajee).

2. OmpepneneHue CpeAHEN CKOPOCTH CKOJBKEHUS Opycka WM IapuKa IO
HAKJIOHHOM TJIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
IPYXUHBI OT TPUIOKEHHOU CUJTBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHS OT
Beca Teja U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra3oB.

Hanenne. CriocoObl YMEHBIIIEHUSI M YBEJIMUEHUs aBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&Mma, TemmepaTypbl. llepemaua maBieHus
TBEPBIMU TEJNAMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JABJICHUS J>KHIKOCTH OT TIyOWHBI. [ mapocTraTudeckuit
napagokc. Coobnraronuecs: Cocynl. [ mapaBIudecKie MeXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe naBiieHHe. [IpudyuHBI CyIIeCTBOBaHUS
BO3aylHON oOonouku 3emu. OmnbiT Toppuuennmu. M3mepenue atrmocdepHOTo
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABJICHHS OT BHICOTHI HaJl YPOBHEM MODSL.
[TpuGops! 1715 U3MEpeHns aTMOCPEPHOTO 1aBICHUSI.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.

CooO1atoruecs cocy/ibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUICH CHJIBI OT 00BEMa MOTPYKEHHOW YACTU

TE€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YCIIOBHE IUIABAaHUS TEJN: IUIABAHHWE WIIA IIOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLLIEHHUS IUNIOTHOCTEH TEJIA U KUIKOCTH.

o Uk w N e
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Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCWUCTBYIOIIEHM Ha  TEJoO,
MOTPYXKEHHOE B KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B ’KMJIKOCTH, OT MacCChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH BBITAIKHWBAIOIIEH CHJIBI,
JNEUCTBYIOIIIEH Ha TeJIO B JKUJIKOCTH, OT OOBbEéMa NOTpyKEHHOU B
J)KUJKOCTh YaCTH T€ja U OT MJIOTHOCTHU KUJKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U
OIIpEIEIEHUE €€ IPY30II0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.

Mexannueckas padboTta. MoIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs ILIOCKOCTh. IIpaBumio
paBHOBecHsi peluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3osnoroe mpaBwno» MexaHukd. KIIJ npocteix mexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas odHeprusa. KuHernueckas M INOTEHUUAJbHAs JHEPrUS.
[IpeBpalieHre 0THOrO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja
10 TOPU30HTAIBHOU ITOBEPXHOCTH.

2. HccrnenoBaHnue yciIOBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KUIACC

Pa3nea 6. TenyioBbie ABJICHUS.

OCHOBHBIE TIOJIOXKECHHUS MOJIEKYJSIPHO--KHHETUYECKOM TEOPUM CTPOCHMS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBIThIL, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.



Mopnenn TBEPAOro, MKUAKOTO W Tra3000pa3HOTO COCTOSHHUI BEIECTBa.
Kpucramnnueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOW TEOPUH.
CMaunBaHMe U KanWUIIPHBIC sBICHUS. TeIoBoe pacluupeHue U CKaTue.

Temnepartypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
gactull. BHyTpenHsisi sHeprus. CrnocoObl HW3MEHEHHMS BHYTPEHHEH DSHEPIUu:
TerIonepeaaya " COBEpLICHUE paboTHI. Bunpr TEILIONEPEAAYHN:
TEIJIONPOBOAHOCTD, KOHBEKLMUS, U3IIyYCHHE.

KonnuectBo TenmnoTel. YaenbHas TEMIOEMKOCTh BelECTBAa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemuoBoro Oananca. IlmaBneHue u
OTBEpPAECBAHME KPHUCTAUIMYECKUX BEIIECTB. YJEIbHAsl TEIUIOTA IUIABJIEHUS.
[TapooOpa3oBanue u kouzaeHcamus. Mcnapenme. Kumenume. YnenpHas Teriora
napooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUS.

BnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBeix aurareneid KIIJ[ termuioBoro asurares.
TennoBsle ABUTaTENN U 3aINATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddyzum.

3. HaGnronenue siBjeHUN CMauuBaHUs U KalWJUISIPHBIX SIBJICHUH.
4. HabmtomeHne TerIoBOro pacuiupeHus Tel.

5. M3meHeHue naBlieHUs raza Mpu W3MEHEHWM O0OBEMAa W HArpeBAaHUU WM
OXJIAXKJICHUH.

[IpaBuiia u3MepeHus TeMIIEPaTyphl.

Bune! Teronepenauu.

OxnaxaeHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN paOOThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

11. HaOmronenne KuneHus.

12. HaGnrofieHue mocTosTHCTBA TeMITepaTyphl P TIIaBJICHUH.

13. Moenn TEIIOBBIX ABUTATEIICH.

© ® N o

Jlabopamopusie padomul u onsimel.
1. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbITHI O BHIPAIMBAHUIO KPUCTAVIOB OBAPEHHOM COJIM UJIU caxapa.



3. OmpIThl 1O HAOJIOJEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, XKUAKOCTEH U
TBEPABIX TEJL

4. OrmpeneneHue JaBJIeHUS BO3AyXa B OaJIOHE HINPUIIA.
OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJIEHUS BO3AYyXa OT €ro
00BbEMa 1 HarpeBaHUS WM OXJIAXKICHUS.

6. I[IpoBepka runotesnl TUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKOM TPYyOKE OT TeMIIepaTyphl.

7. HaOmroneHue wu3MEHEHHsT BHYTPEHHEW OSHEpPruum Tena B pe3yibTare
TEIUIoNEepe auy U pabOThl BHEIIHUX CHJI.

8. HccnenoBanue sBieHUs TEIIOOOMEHA INPU CMEIIMBAHUM XOJIOJHOM U
ropsi4eu BOJBL.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HArpeThIM METAJUIMYECKUM LUIHHIPOM.

10. Onpeznenenne yAenbHON TEIJI0OEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpezeneHne OTHOCUTENIbHOM BIAXKHOCTH BO3/1yXa.

13. Onpezenenne yAenbHON TEMIOTHI TUIABJICHHUS JIBJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aWMOJICHCTBUSA
3apsSOKEHHBIX TEJl OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

OnekTpuueckoe noJie. Hanpsoxk€HHOCTh siekTpudeckoro mnoist. I[IpuHnmn
CYNEPIO3ULIMH STEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIM JIEKTPUUECKHUM 3apsl.
Ctrpoenue aroma. IIpOBOOHUKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
aas ydactka uenu. llocnemoBarenbHOE UM mapauieIbHOE — COCOUHEHHE
MTPOBOJIHUKOB.

PaGora u MOIIHOCTH »ANeKTpUYecKOro Toka. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE LEMU U MOTPeOUTENu IEKTPUYECKOr sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MaruuTHoe nojie 3eMJIM U €ro 3HaueHue ISl )KU3HU Ha 3emIle.



OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
DNEeKTpOoJIBUraTelib MOCTOSTHHOTO ToKa. lcronb3oBaHWe >IEKTpOJBUTaTesieid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

OnbiTel @apanes. SBneHue >JIEKTPOMArHUTHON MHAYKIMU. [IpaBuio Jlenna.
DnexTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJEKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.
DJIeKTpU3aLus TEJl.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO 1 IEHUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpOBOTHUKY U JUBJEKTPUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. 'a30BbI1H pa3psa.
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. I3MmepeHune cuibl TOKa aMIepMeTPOM.

. I3MepeHune 3J1eKTpUYeCcKOro HaNPSKEHUSI BOJBTMETPOM.

. PeocraTr 1 marasuH COnpOTHUBIICHUM.

. B3zaumoencTBre mocTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3AeCHUs MOJKCOB MarHUTa.

. MoaenupoBaHrE€ MarHUTHBIX MOJIEN MTOCTOSSHHBIX MArHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ noJjie Toka. DJIEKTPOMArHUT.

. JlercTBME MAarHUTHOTO MOJISI HA MTPOBOIHUK C TOKOM.

. DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABICHUS SNEKTPOMArHUTHOW UHIAYKIIUH.

. OnbiTel @apajnes.

. 3aBUCUMOCTb HAIPABJICHUS MHAYKIIMOHHOIO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHS.
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25. DJIEKTPOre€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie padomul u onsimel.
1. OnbITel 1O HAONIOACHUIO DJIEKTPHU3ALUU TeJl MHAYKIMEH U TpH
CONPUKOCHOBEHUHU.



HccnenoBanne IEWCTBUSA  DJIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JTUBJIEKTPUKHU.

3. COopka u mpoBepka padOThI AMEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.

4. H3MepeHue u perympoBaHue CUJIbI TOKA.

5. M3mepeHue u peryampoBaHUE HAIPSKCHHUS.

6. MccnepoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4Ye€pe3 PE3UCTOp, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

7. OnslIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAU IIOIEPEYHOIO
CEYECHMS U MaTepHala.

8. lIpoBepka mpaBWiia CJHOKEHMS HAIPSHKEHUW IPU IOCIEN0BATEIBHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwia Ui CHJIBl TOKAa IPHU NAPAJUICIBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenesnenre paboThl AEKTPUUECKOTO TOKA, UAYILEr0 YePE3 Pe3nUCTop.

11. OnpeeneHne MOIIHOCTHA  DJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4€pe3 JIAMIIOYKY, OT
HaIIPSDKEHUS Ha HEll.

13. Onpenenenue KII/I narpesarens.

14. MccnenoBanye MarHUTHOTO B3aUMOJAEHCTBHS IOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHMTHOrO IIOJISI TNOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BEAMHEHNN U Pa3/ICICHUM.

16. MccnenoBaHue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONbITBL, JIE€MOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue paboThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJ1 35eKTpoaBUTaTenbHOM YCTaHOBKH.

21. OnbITBI 1O MCCJENOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHUE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.
Mexanuueckoe JABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€ra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHHUsA. PaBHOMEpHOE NpPsIMOJIMHEHHOE



nBrkeHrne. HepaBHoMepHOe npsMonuHelHoe aBuwxkeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHeNHHOe aBikeHue. CBoOonHOe
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMXKEHHE 1O OKpyXHOCTH. llepuon u yacrora oOpaiieHus.
JIunenHas u yriioBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HbroToHa. Bropoii 3akon Herotona. Tpetuit 3akoH HproToHa.
[TpyuHIMD CynepIIO3ULIAN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. J{Bwxenue ruianetr Bokpyr Connma. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. IsmMeHeHne umiynbca. UMmyabe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTHBHOE NBUKEHHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TsKeCTH, YHpPYTroCTH,
TpeHust. CBs3b dHepruu U padbotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOroO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHnmanbHas sHeprus ¢xkaTtou npykuHel. Kunernaeckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPruH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmioneHue MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHue IyTe€d M TPACKTOPUM ABMXKEHHMS OJHOTO M TOrO K€ Teja

OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

M3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUOKEHUS.

HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenue ABMKEHUS Tesa MO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKuXx sIBJICHUH, IPOUCXOALINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ pPAaBHOMEPHOM U  YCKOPEHHOM JIBHJKCHHUHU

OTHOCHUTEIIbHO KaOnHeTa (PU3HKH.

7. 3aBHUCHMOCTb YCKOPEHHMsI Tejla OT MAacChl Teja M JEHCTBYIOLIEH Ha HEro
CHJIBL.

8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMOAEUCTBUHU TEIL.

9. M3MeHeHHe Beca Tela IPU YCKOPEHHOM JIB)KCHUM.

10. [lepenaya nMmmysbca NpyU B3aMMOIEVCTBUN TEIL.
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11
12
13
14
15
16

. [Ipeobpa3zoBanus SHEPTrUU NpU B3aUMOJCHCTBUH TEJ.

. CoxpaHeHHe UMITYJIbCa [TPU HEYTIPYTOM B3aUMOICHCTBUHU.

. CoxpaHeHue uMIyibca npu abCOJIFOTHO YIIPYTOM B3aUMOJIEHCTBHUH.

. HabnroieHne peakTuBHOTO JIBUKEHMUS.

. CoxpaHeHue MeEXaHU4EeCKOW SHEPrUuM Npu CBOOOTHOM Ma/ICHUU.

. CoxpaHeHrE MEXaHUYECKON SHEPIUU NIPH IBHXKEHHUH TeJla MO/ 1eCTBUEM

IIPY’KUHBI.

Jlabopamopusie padomul u onsimel.

1.

10.

11

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJbHEHIEro paBHOMEPHOIO
JBYDKEHUS MTAPUKA WA TETIEKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBIKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpPeHHs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIW NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHHUSI.

Onpenenenue ko3 PUIIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Tela
110 TOPU30HTAIEHON TTIOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  TNOABEME TIpy3a C
UCITIOJIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

. I3yuenune 3aKoHa COXpaHEHHS YHEPTHUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHO/,
4acToTa, aMIUIUTya. MaTemaTuueckuil U Npy>KUHHBIM MasTHUKH. [IpeBpamienue
SHEPrUH MPHU KOJIeOATETLHOM IBUKEHUH.

3aryxaomue — Konebanus.  BreiHykaennole — konebanus.  Peszonanc.
Mexannueckue BoaHbL. (CBOICTBa MeXaHMYeCKUX BOJH. [IpomonbHble H

nornepe

YHBIC BOJIHBI. ]_—[HI/IHa BOJIHBI MW  CKOPOCTH e€ pacipoCTpaHCHUS.

MexaHn4yecKre BOJIHbI B TBEPIAOM TEJIE, CEHCMUYECKUE BOJIHBI.



3Byk. ['poMKkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1.

o vk w N

Habmtonenue koneOaHuil Ten Moj AEUCTBUEM CHJIbl TSKECTH U CUJIbI
YIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabtoieHue BbIHYKJIEHHBIX KOJIEOaHUI U pE30HAHCA.

PacnipoctpaneHne npooabHBIX U IONEPEYHBIX BOJH (Ha MOJIETIH).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1.

OnpeneneHne 4YacToThl W NEpUoJa KoJeOaHUW MaTeMaTUYeCKOro
MasiTHUKA.

Omnpenenenre 4acTOThl ¥ MEpUOJIa KOIeOaHH MPY>KUHHOTO MAsTHUKA.
HccnenoBanue 3aBUCMMOCTH Tepuo/ia KoyeOaHuil MOABEIICHHOTO K HUTH
rpy3a OT JAJUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIEPUOJIa KOJICOAHUM MPYKMHHOTO MasiTHUKA
OT MAacChl Ipy3a.

[TpoBepka He3aBUCMMOCTH TEpUOAa KoieOaHUi rpy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl Tpy3a.

OnpITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  Iepuojaa  KoyieOaHU
MPYXUHHOTO MAasgTHUKA OT MACChl TPy3a U )KECTKOCTH MPY>KUHBI.
H3mepenne yckopeHus CBOOOTHOTO MaCHHS.

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

ONEeKTpOMarHUTHOE  MoJie.  OJJEKTpOMarHuTHele  BOiHBL.  CBolicTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa

CB€Ta.

Hemoncmpayuu.

1.
2.

CBoiICTBa PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOWICTBA CBETA.



Jlabopamopuwie pabomul u onvimol.
1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€E ABJI€HHUS.

JlyueBas  mogmens  cBera.  HMcrounumkm — cBera.  IIpsamonunernnoe
pacripoctpaneHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKajio. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOoH MpeaoMieHUs1 cBeTa. [lonmHoe BHyTpeHHee
OTpaXeHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom mywedt B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrTuueckas cucrtema. bim3opykocTs U
JaJTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Omnbitel Hptotona. Crioxenue
CIIEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomydyenune n300paxeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
[Ipenommuenue cBera.

OnTryeckuil CBETOBO/I.

Xon nyuyel B coOUparolei JInH3e.

XOJ Iy4Yer B pacCEeUBaOLIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.

[TpuHiun aeiictBus hoToanmapara, MUKpOCKOIIA U TEJIECKOIIA.
10. Mopenb riasa.

11. PaznoxkeHnue 0enoro cBeta B CIEKTP.

12. [Tomy4yenue 6e0T0 CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

L X N ok wN e

Jlabopamopusie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH yrja OTPa)XEHUs CBETOBOrO Jiydya OT yIJia
MaJICHUS.

2. M3yueHune xapakTEPUCTHK U300paKCHUS MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

4. TlomydyeHue U300paKEHHI C TOMOIIBIO COOMPAIOIICH JTUH3BI.



5. Ompenenenne (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparomen
JIUH3BI.

6. OMBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITBI IO BOCIPUATUIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM dYepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHHS.

OmnbiTel Peszepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norsoeHye ceeta atoMoM. KBanTsl. JInHedaTbie CEKTPHI.

PaguoaktuBHoCTh. Anb(a-, 6eTa- U raMma-uzinydeHus. CTpoeHre aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HMszoromsl. PaauoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX S1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsiOBOIO M MAacCOBOIO YHUCEIN.
OHeprus CBA3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakumm cuHTe3a u
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIyYEHHM Ha IKUBbIC
OpTraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIIEHUS.

CrexTpsl pa3IuyHbIX ra30B.

CnekTp Bogopo/a.

HaoGmronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUTUX U3ITyYEHUH.

Perucrpanuus nsnydeHus npupoIHBIX MUHEPATIOB U MPOJTYKTOB.
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Jlabopamopnsie padomul u onsimel.

1. HalnroneHue CrulonIHbIX U JIMHEHMUYAThIX CIIEKTPOB U3IIYYECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPTHMHM YACTHULIBI 110 TOPMO3HOMY
nyTtu (o poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (hoHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOIYJIb.

[ToBTOpUTENHEHO-0000MAOMINN MOTYJb TIPEAHA3HAYEH JJISI CHCTEMAaTH3aIlluN
u  0000meHNs TPEAMETHOTO  COACP)KaHWs W OMbITa  JACATEIHHOCTH,
pUOOPETEHHOTO TP U3YUYCHUHU BCETO Kypca (PU3WKH, a TaKkkKe ISl TOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aME€Hy M0 (HU3UKE Ui OOydaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MpPEIMET.



[Ipn u3ydyeHUn TaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NESATETLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKECHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB MCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJEHUE YMEHUAMH OOBACHATH (pU3myeckue
SIBJICHUSI, TPUMEHSS TMOJIYYCHHBIE 3HAHUWA, pEIIaTh 3aJa4d, B TOM YHUCIE
KaYECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNNATBHO NEATEIIBHOCTHBIM XapakTep JAHHOTO pas3zenia peaau3yercs
32 CY€T TOro, 4To OOYy4YaroOUIMECs BBIMOJHSIIOT 3aJaHus, B KOTOPBIX WM
npeaIaraeTcs:

HA OCHOBE TIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSIICHITH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTIOBCETHEBHOM JKU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbl MCCIIeIOBaHUSI (PU3MUECKUX SIBICHUH, B TOM
YUCJIE 1JIA POBEPKU TUIIOTE3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3INYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX

pE3yJIbTATOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIEr0o 00pa30BaHUs

y oOyuatomerocss 0yayT cpopMUpOBaHbl CIAEAYIOLIUE JIUUYHOCTHBIE PE3YJIbTaThl B

4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

e TMPOSABJICHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSSHHIO POCCHUMCKOU
(hbU3MIeCKOM HAYKU;

e I[EHHOCTHOE OTHOILUEHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

e TOTOBHOCTh K AaKTUBHOMY yUYacCTHIO B OOCY>KJIECHHH OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHHEM JOCTUKCHHIA
(busuKwy;

e OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUYECKUX IPUHLUIIOB B JEATEIBHOCTU
YYEHOTIO;

3) 3¢TeTH4YeCKOro BOCIIUTAHUS:

e BOCHpPUATHE JCTETUYECKUX KayecTB (PU3MUECKONH HayKH: €€ TapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

e OCO3HAHME IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYPBI,

e pa3BUTHE HAy4yHOU JIO003HATENBHOCTH, MHTEpEca K HCCIEI0BaTENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

e OCO3HAaHME LIEHHOCTHM 0e30MmacHOro oOpas3a JU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH HpaBWJ O€30IIaCHOr0 MOBEAEHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIAOBAHHUEM B
JOMAIIIHUX YCIIOBHUSAX;

e c(hOpMHPOBAHHOCTh HaBbIKA pe(yieKcru, MIPU3HAHUE CBOETO MpPaBa Ha OLIUOKY
U TaKOTO K€ MpaBa y APYyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCIMTAHUS

e AKTMBHOE Yy4YacTHE€ B pELICHUM IMPAKTHYECKUX 3a7Ja4 (B paMKax CEMbH,

oOpa3oBaTenpHON  OpraHW3alid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e HUHTEpPEC K MPaKTUYECKOMY M3yUEHUIO podeccuii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTMYECKOI0 BOCIIMTAHMSA

e OpHEHTalUsl Ha NpPUMEHEHUE (PU3NYECKUX 3HAHUM Ui peleHus 3ajad B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAaHUS TIOCTYNMKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEW CPEJIbl;

e OCO3HAHME TJIOOAJTBHOIO XapakTepa 3KOJOTUYECKMX MpoOIeM U HyTed ux
peuIcHus;

8) ajmanranum K M3MEHAINMMCH YCJOBHMAM COLMAJIBHOM M NPHPOJHON
cpeabl:

e TMOTPEOHOCTH BO B3aUMOJACHCTBUM IpPU BBINOJHEHUM HCCIECIOBAHUN H
IPOEKTOB (PU3MUECKON HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IpYTuXx;

e TOBBIINIEHUWE YPOBHS CBOEH KOMIETEHTHOCTH 4Ye€pe3  IPAKTHYECKYIO
NEATENIbHOCTD;

e TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM 4ucie GOpMyIUPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SIBICHUSX;

e OCO3HAHME AECPUIUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00JACTH
buzukwy;

e TUIAHMPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHUI,

e CTPEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e OLEHKA CBOMX JCUCTBUM C YYETOM BIHAHMS HAa OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX INI0OATBHBIX TIOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUS TIporpamMMmbl MO (PU3WKE HA YPOBHE OCHOBHOTO
ob1iero o6pazoBaHus y oOy4Jaroierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIIOUYAIOIINE MIO3HABATEeIbHBIC YHUBEPCAIbHbIC yUeOHbIC TCUCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
yYHUBEpCaIbHbIC YI€OHbIE TEHUCTBUSI.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeicTBUA:
e BBISABIAThP M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABIMBAThH CYNIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHUS TS
000011IeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3U TPU M3yYeHUU (U3NIECKUX
SIBJICHUI ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIOJIB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3NYIECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO pelieHus y4dyeOHOM ¢u3ndYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHAHTOB PEIICHHUs, BBIOOpP HamOojee
MOJIXOJISIIETO ¢ yUETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

ba3oBble HcciaenoBaTeIbCKHeE 1eCTBUSA:

UCIIONIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII HHCTPYMEHT TIO3HAHHS,
IPOBOAUTH IO CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECTIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (PU3MUECKOTO
SIBJICHUS;

OIICHWBAaTh HA NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMaImio,
MOJTyYEHHYIO B XO/I€ MCCJIEIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMUS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEONIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3alPOCHI MPH MOUCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TPEAJIOKECHHON Y4eOHOM
bu3ndecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHNS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYIO (OPMYy  TPEACTABICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh peIIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TrpaUKON U MX KOMOMHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeliCTBHA:

B XOJle OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKaeMON TEMBI U



BBICKA3bIBaTh HJEU, HAIlEJICHHbIE HA pELICHHE 33Jaud U MOIAep KaHHe
0J1aroxeIaTeIbHOCTH OOIICHUS,

COTOCTABJISAITh CBOU CYXKIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuasnora, OOHapyKUBATh Pa3IMyUe U CXOACTBO MO3UIIUI;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;
nyOIMYHO TPECTABIATh PE3YIbTAThl BHIIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh W HUCHOJb30BaTh  MpPEUMYyIIeCTBA  KOMAaHJIHOM U
UHIUBUIYAIbHOW palOThl NpHU PEIICHUH KOHKPETHOM (Qu3nyeckon
poOJIeMBI;

NPUHUMATH 1€ COBMECTHOW JIEATEIbHOCTH, OPTaHU30BBIBATH JCHCTBUSA
no e€ JOCTIKEHHUIO: paclpeleNiaTh poiH, OOCYXIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaY€CTBEHHOIO Pe3yJibTara Mo
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JEHCTBUS C JPYTHMMH
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe el CTBUA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYAIHsIX, TPEOYIOUIUX
JUI pelieHus (GU3nYecKrux 3HaAHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYaIbHOE, NMPUHSATUE PEIICHUS B IpyNIe, NPUHATHE PELIeHUH
rpynmoi);

CaMOCTOSITENIbHO COCTABIISATh AITOPUTM pEIIeHUsT PU3NUECKON 3a1auul WIH
IUTaHAa HMCCIIEJIOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMy U IIpeajiaraTh jiaH €€ n3MeHEeHUs;
OOBACHATH MPUYMHBI  JTOCTHXKEHHUS  (HEAOCTUIXKEHHUs) pe3yJIbTaToB
NEeSATEIbHOCTH, aBaTh OIIEHKY MIPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JACSATEILHOCTh (B TOM YHKCIIE B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMii, YCTAaHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;



OIIEHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;
CTaBUTH ce0sI HA MECTO IPYroro 4YejIOBEeKa B XOJAE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
PU3HABAaTh CBOE MPaBO HA OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/a4 WU
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCIIOJB30BaTh  TMOHATUS:  (UBMYECKHME M  XUMHUYECKHE  SIBJICHUS,
HaOJII0JICHUE, SKCIIEPUMEHT, MOJeb, THUIOTE3a, CAMHUIIBI (HU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAEHUCTBYIONIAs
cuia, nedopmarus (ympyras, TJacTUYecKas), HEBECOMOCTbD,
COOOIIIArOITUECS COCY/IbI;

paznuyath sBiaeHUS (AudQy3us, TEMIOBOE BIKCHHE YACTHUI[ BEIECTBA,
PaBHOMEPHOE  JIBJKCHHE, HEPAaBHOMEPHOE  JIBUIXKEHUE, HWHEpLHs,
B3aUMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOU OCHIO
BpalllcHUsA, Tepeadya AaBJICHUS TBEPABIMU TEIaMU, KUIAKOCTIMHU U
razamy, arMocepHoe JaBjJeHHE, IUIaBaHWE TeJl, MpeBpalleHus
MEXaHUYECKOI SHEpPruu) MO OMHCAHUI0 UX XApPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKHUX  SBJICHUM B
OKpYyXXalollleM MHUpEe, B TOM 4YHucle (PU3nUecKue SIBJICHUS B IPUPOJIE:
MpUMEPHI IBUKEHHUS C PA3IMYHBIMU CKOPOCTSAMHU B KMBOM U HEXKUBOU
NpUpoOJie, NEUCTBUE CHUJIbI TPEHUSI B MPUPOAE U TEXHHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBJICHUS HA >KMBOM OpraHW3M, IUIABaHHUE PhIO, phIUYaru B
TeJie YeJIOBEKa, IIPU ITOM MEePEBOJUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUII;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIOIb3YS
bus3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWja TpeHus, AaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCcKass paboTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TMOJE3HOTO JEWUCTBHSI MEXAaHH3MOB,
KHMHETUYECKasi M TMOTEHIMalbHAs SHEPrusi), MpU OMUCAHUU MPABUIHHO
TpakToBaTh  (UBUYECKHM  CMBICI  HUCIOJB3YEeMBIX  BEJIWYUH, HX
0003HAYEHUS U €IUHUIIBI (PU3NUYECKUX BEIWMYMH, HAXOIUTh (OPMYJIbI,



CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO0 BETUYHMHY C JPYTMMH BEIUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUJIa CJIOKEHUs CUJI (BOJb OJHOM IpsIMOIi), 3aKkoH ['yka,
3akoH [lackains, 3akoH Apxumesa, paBUIIO paBHOBECHs pbluara (0J10ka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
HEPruH, TpPU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIUCBIBaTh €70 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBIECHMSI, IPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CIICCTBEHHBIE CBA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B |-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBsI3bIBalOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaM3a
YCIIOBUS 33J1aU 3aMUCHIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1a4, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(bu3nYECKUX METOJ0B, B OMMUCAHUH MCCIIEIOBAaHUS BBIICIATH IPOBEPSIEMOE
OpeanoyioKeHne  (TMmoTesy),  pasnuyaTb W MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: (dopMynupoBaTh IIPOBEPSIEMBIE
IPEIO0JIOKEHUS, COOMpPaTh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHUSA, BPEMEHHM, MACCBHl Tela,
o0b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Y4ETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
JIPYrol € HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYLIETOCS Tela OT BPEMEHM JBWKECHMS TeEJd, CHUJIBI
TPEHMSI CKOJILKEHUS OT BECa Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJN, CUIIbI
YyOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMa
IOTPYKEHHOM YaCTU Tejla U OT IUIOTHOCTHU XUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Tela, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IUTaBaHMSI TeJl, YCJIOBHMI pAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, coOUpaThb YCTAaHOBKY U
BBITIONHATh M3MEPEHUs, CJeays MPeaIoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DM3MUECKHX BEIHMYUH B BUJC
NpPEIJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJABI MO pe3yjibTaTaMm
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBIC HU3MEpPEHHS (PHU3NYECKHX BEIMYWH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CHIA, JEHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTH TENO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysd NPENIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHEHHH HW3MEpPEHU COOMpaTh JKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBIYUCIISTH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOroAaTh nmpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
o0opyI0oBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIHUEecs COCyabl, Oapomerp,
phIYar, MOIBIKHBINA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTEepPU30BaTh MPHUHIUIBI  JEUCTBUS W3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
NOJIINITHAKN, yCTPOMCTBO  BOJOINPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUNA W HEOOXOIUMBbIE (PU3UIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecnieueHrst 6€30MacHOCTU MpU OOpallieHuyd ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(popmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIIEIIATH
uHPOpPMAIMIO, KOTOpas SBISETCS NPOTHBOPEYMBOW MIM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUY€OHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
auTepatypy  (pu3mdeckoro - coaepaHHs, CIPaBOYHBIE MaTepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMALUU (PUIUIECKOTO COACPNKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpPaTKhe COOOILIEHHUS O pe3yibTaTaX MPOEKTOB
WIM Y4eOHBIX MCCIEAOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHBbI NOHATUHHBIM anmapar Kypca (OU3MKH, COIpPOBOXKAATH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IOpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpenesiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayami,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJeKBaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTb  IPYyHNbl,  BBICTPAaUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHIE, YUUTHIBAS MHEHHE OKPYKAIOLTHX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

WCITOJIH30BATh TIOHATHS: Macca U pa3Mepbl MOJICKYJI, TETUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHbIE COCTOSHUS BEIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE IMO0Je, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHS (TEIUIOBOE paCIIMpEeHUE W CHKAaTHe, TEeIlonepesaya,
TEIJIOBOE PaBHOBECHE, CMaUyMBaHUE, KANWJUIAPHBIE SIBJICHUS, HUCHApeHUE,
KOHJIEHCAllMsl, IUIaBJIEHHWEe, KpHUCTaJUIu3aius (OTBEpJEeBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTIIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPHU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEUCTBUS AICKTPUICCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuTOB, JEHUCTBUE
MarHUTHOTO TOJIsl HA MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3WUECKUX  SBICHUNA B
OKpYXKaloIeM MHpe, B TOM 4YHCiIe (PU3nYecKkue SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaJUIbl B TMpupojae, usiydeHue CoiHia, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3eMiH, Jpeid MOJIIOCOB, POJIb MATHUTHOTO TOJIA ISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;



OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKHUE SBIICHUS, UCIIOIb3YS
dbu3ndecKkue BeTUYNHBI (TEMITepaTypa, BHYTPEHHST SHEPTHS, KOJIUIECTBO
TEIJIOTHI, yJeNdbHas TEIIOEMKOCTh BEIECTBA, VYJACJIbHAas TEIUioTa
TUTaBIICHUS, yJENbHAsl TEIJIOTa IMapooOpa3oBaHusl, yJeNbHAs TEIIoTa
CTOpaHHsS TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO EHCTBUS TEIUIOBOU
MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUCCKUN 3aps,
Cuja TOKa, DJIEKTPUYECKOE HANPSDKEHHE, COMPOTHUBJICHUE MPOBOIHHKA,
yIEeTbHOE  COMpPOTHBIIGHWE  BemecTBa, paboTa U MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TPU OMNHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3NYECKUN CMBICIT KCIIOJIb3YEeMbIX BEIMYHH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS U MPOIECCHI,
UCITIOJIB3YysI OCHOBHBIC TOJIOKEHHUSI MOJIEKYJSIPHO--KHHETUYECKONW TEOPUH
CTPOCHHUS BEIIECTBA, MPUHIIAI CYMEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1€, 3aKOH
Jbxoyns—JIeHia, 3aKOH COXpaHEHHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAKCHHUE,

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHTYaIlMi MPAaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHUYECKUX
IIaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuy€THble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI U
dbopMyIbl, CBs3BIBatONME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBUS 3a/1a4dl 3alMChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JMAHHBIX [UJI1  PEIICHHWs] 3a7add, BBIOMpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pemieHus, NPOBOAUTHL PACUETHl W CPAaBHUBATH
MOJIYYeHHOE 3HaUYCHNE (PU3NUIECKON BETUYNHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TTOMOIIH
(GU3NYECKUX METOMOB, HCIONB3Yysl ONMUCAHWE HCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHWBATh TMPABWIBHOCTh TOPSIIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

NPOBOJAUTH OMBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
bu3NYECKUX CBOWCTB TN (KANMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMrepaTyphl, CKOPOCTH MPOIIeCcCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT IBETAa H3Iy4arolieidl (MOrIoaoliei)



ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMMEPATYPhl KUIAKOCTH U
IIom@AaaM €€ MOBEPXHOCTH, JJIEKTPpU3alUs TEI U B3aUMOACHCTBUE
AIEKTPUYECKUX 3apsiioB, B3aUMOJICCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJlM3allisl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TOJII Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTAa,
CBOMCTBAa DJIGKTPOABHUTATENII TIOCTOSHHOTO TOKa): (hopMyIupoBaTh
IPOBEPSIEMbIC MPE/IOJIOKEHHUSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHus1, OMKUCHIBATH X0/ OMbITa U (POPMYJIMPOBATH BBIBOJIbI;
BBIMIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCHUTEIBbHOU
BJI&KHOCTU BO3JyXa, CHJIbI TOKA, HAIpSIKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3MYECKUX BEJIMYHUH, CPaBHUBATH
pE3yAbTAThl UBMEPEHUN € YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BEIUUYHUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOTO
CEUCHMS U YAEIBbHOTO CONMPOTHUBIIEHHS BEMIECTBA MPOBOJHUKA, CHIIBI TOKA,
WIYyLIEro 4Yepe3 NPOBOJHUK, OT HANPSOKEHUS Ha  IPOBOIHUKE,
UCCIICJOBAHUE TMOCJIEAOBATEIBHOIO M  MApAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIAEAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHUCUMOCTH B BHUIE TaOMUIl W TpaduKoB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEAOBAHNUS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NUECKHX BEIWYUH (yHeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAIBHYK) YCTAHOBKY, CIEIys MPEIJIOKECHHON UHCTPYKIUHU, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOJr01aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
o0opynoBaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEUCTBUS W3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DIJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIBHBIC JCKTPONPUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
MpPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKHUX SIBICHUNW U HEOOXOIUMbIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIbHBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PUCYHKaM (SKHJIKOCTHBIN



TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHHs, 3JEKTPOCKOM, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX
Heneil ¢ mocaeA0BaTeNbHbBIM U MapalJIeIbHBIM COETUHEHHEM 3JIEMEHTOB,
paznuyas ycJlIoBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LENEH;
OPUBOIUTH  NpUMEPbl  (HAXOOUTh  MH(POPMALMIO O  [pPUMEPaX)
IPAKTHYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Ui oOecrieyeHus: 0€30MacHOCTH MPH OOpalleHuH ¢ MPpUOOpamMu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3I0pPOBbS U COOJIOAECHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOLEH CPEE;

OCYIIECTBIIATh MOMCK HMHpopMauu (U3HYECKOTO COJEp)KaHUs B
HHTepHeTe, Ha OCHOBE MMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB  BBIACHATH MHGPOPMALMIO, KOTOpPAs
SBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUil HAYYHO--TIONYJISIPHYIO
auTepaTypy (pu3MUYecKoro - coaepxaHHs, CIPaBOYHbIE MaTepHAabI,
pecypchsl ceti VIHTepHET, BIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3aBaTb COOCTBEHHBbIE NUCbMEHHBIE M KpPATKUE YCTHBIE COOOIIEHMUS,
0000mmas uHOpMaANMI0O W3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO
CONlep)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh pPe3yJIbTaThl
IPOEKTHON WJIM KCCIEeI0BATENbCKON AESATeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIB30BaTh M3YYEHHbI TOHATUMHBIA anmapar Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE NTPE3ECHTALUEH;

IOPU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB pacHpeeNisiTh OOS3aHHOCTH B TPYyMNNEe B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JIJa4aMH, CJIECIUTh 32 BBHIMOJIHEHUEM IUJIaHa JEHCTBHUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBATb COOCTBEHHBIN BKJIaja B
JESTEIbHOCTD IPYIIIbL, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUH:

UCIIOJIB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjuacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3kH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPAOIO TeJjla, paBHOBECUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,



CIIEKTPBI UCIYCKaHUS U TOTJIOMEHNs, anb(a-, 0eTa- U TaMMa-u3IydeHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JIBH)KEHHE, CBOOOJHOE
NaJIeHUue TeJl, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICUCTBHE
TeJ, PEaKTUBHOE IBIDKCHHE, KOJieOaTeIpbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBWIKEHHUE, OTPAKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEHUE OEJIOro CBeTa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITYYEHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (DU3MYECKUX  SBICHHA B
OKpyXarmieM Mupe (B TOM uucie (U3NUECKUE SBICHUS B TPHUPOJE:
MPWINBHI M OTJIMBBI, ABIKeHNE TiaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBIEHUS B MPUPOJIE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHUHEPAJIOB, JIEUCTBHE PAJAMOAKTUBHBIX M3IyYEeHUUA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIOIb3YS
¢dbu3nyeckue BeNUYMHBI (CpelHsSsl MU MTHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, TNEpEeMEllIeHHe, MyTbh, YTrioBas
CKOpPOCTh, CHWJIa TPEHUS, CHWJa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TA/ICHUs, BEC TeJlla, HWMITYJIbC Tejla, WMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPIHsl Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATOU
NPYXKXWHBI, KUHETHYECKass SHEprus, IOJIHAas MeXaHWU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIeOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbl), IPU OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUECKUH CMBICI MCIOJb3YEMbIX BEJIUYHH,
0003HaueHUS W EAUHMIIBI (PU3MYECKUX BEIUYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIINYHNH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULUA CHUJI, NPUHIMUI OTHOCUTENbHOCTH ['anmiies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHMsSI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MacCOBOTO YHCEN
P SIICPHBIX PEaKIUAX, IPHU STOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (U3MUECKUE MPOLIECChl W CBOMCTBA TeJl, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHO--CJIE/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOHM Ha 2—3 M3yYCHHBIX CBOMCTBA (PU3UUECKHUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI];

pemiath pacu€THble 3adaud (omMparolMecs Ha cucremMy u3z 23
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KPaTKOE
YCIIOBHE, BBISBIISATH HEIOCTAIONINE WM W30BITOYHBIC TaHHBIE, BRIOUPATH
3aKOHBI U (HOPMYJITBI, HEOOXOAMUMBIE JIJISl PEIICHUS, TPOBOJIUTh PACUETHI U
OLICHMBATh PEAJTUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUs (Pu3nyeckon
BEJIMYUHBL;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIH
(GU3NYECKUX METOOB, HCIOJIB3Ysl OMHCAHUE WCCICIOBAHUSA, BBHIICISATH
pPOBEpPSIEMOE MPEANOJIOKEHHUE, OILIEHUBAaTh MPABWIBHOCTh MOpPsIKa
NPOBEJCHUS]  UCCJENOBAHMSI, JIeJlaThb  BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

MPOBOJUTh OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA WU
¢u3znyecKkux CBOWCTB Tea (M3ydeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl SHEPIruH, 3aBUCHUMOCTH MEpHOJia KoJeOaHUN NPYKUHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHWH, IPIMOJIMHEHOE PACIPOCTPAHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomiei
JMH3€, HAOIOJIEHUE CIUIOIIHBIX W JIMHEHYaTBIX CIEKTPOB H3IYYEHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o0Opy/sOBaHUs, OMNUCHIBATH XOJ] ONBITa M  €ro  Pe3yibTarhl,
(bopMyIMpPOBaTh BHIBOIBI,

IPOBOJUTH MPU HEOOXOJAUMOCTU CEPUIO MPSMBIX U3MEPEHUM, Onpenesss
CpelHee 3HayeHUuEe u3MepsieMoll BenudyuHbl (POKYCHOE pacCTOsSTHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpPEHUs
(M3MepUTETHLHOTO MPUOO0pPa);



OPOBOANTH HCCIEAOBAHME 3aBUCUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIKEHUU O€3 HayalbHON CKOPOCTH, MEpUOAa
KOJe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JUJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrjla MaJeHUs U yria MpeIoMJIEHHs] OT yIia
NajieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
(¢u3nyecKux BEIMYMH B BUAE TaOaul U IrpaduKoB, IeiaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JBIKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MPYKHUHBI, KOAIPPUIIUEHT
TPEHMsI CKOJIBKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTU4ecKoro U TMPYKMHHOTO MasiTHUKOB,
ONTHYECKass Cuja coOuparomield JHH3bI, PaTuOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOUpaTh SKCHEPUMEHTATbHYIO YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATDH
3HAYEHUE BEJIMYMHBI U AaHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1ab0opaTOPHBIM
o0opymoBaHUEM;

pa3nuyaTth OCHOBHBIE IIPU3HAKW M3YYEHHBIX (U3NYECKUX MOJAEIEH:
MaTepuagbHasi TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeIb ATOMHOTO fAJIpa;

XapaKTepu30BaTh MPUHIUMNBI JACUCTBUA HW3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHCIHE:
CIOUIOMETP, JaTYMKH I[IOJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03MMETp, Kamepa Bunbcona), ucCmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl s
IOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKajie M COOMpAIOLIEH JIMH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  [PUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU U oOecrieyeHus: 0€30MacHOCTH MPH OO0palleHuH ¢ MPUOOpamMu U



TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPeIE;

OCYIIECTBIATh TMOWUCK WHGOpMAIMU  (DU3UIECKOTO COACp)KAaHUA B
HuTepHeTe, caMoCTOATENBHO (POPMYIIHUPYSI MOUCKOBBIN 3aIpOC, HAXOIUTh
NyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYyYEHHOU MH(POpPMALUA Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3UUECKOrO  COJEpkKaHUs, CIPABOYHbIE MAaTepUalbl,
pecypcebl cetu HTepHET, BiajieTb NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIEHHUS HA OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepkKaHMs,
nyOJUYHO MPENICTABISATh PE3yIbTaThl IPOESKTHOM WIIA MCCIIEI0OBATEIBCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIHONb30BAaTh  HM3yUYEHHBIN
NOHATUMHBIN ammapar HM3y4aeMoro pasaena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ yd4éToM OcOoOEHHOCTEeH ayAauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kouan4yectBo (undgposbie)
n/n MPOrpamMmbl 4acoB oOpa3oBaTe/ibHbIE
pecypchbl
Pa3nes 1. ®u3nka u eé posb B IO3HAHUM OKPYsKawuero Mupa (6 4acon)
bubnunorexa [IOK
1.1 ) - 2
M3HKa - HayKa O npHpoae https://m.edsoo.ru/7f416194
bubnunorexa [IOK
1.2 ) 2
VBHHCCKHE BEHHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 bubmorexa [JOK
’ i a https://m.edsoo.ru/7f416194
Pa3nes 2. [leppoHavyaabHbIe CBeIeHHS O CTPOCHHMH BelecTBa (5 4acoB)
bu6mmoreka [IOK
2.1 1
Crpocine peliecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aUMOICHCTBUE YACTHUII ) bu6muoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2. A 2
3 TPCTaTHRIC COCTOANMA BetliccTna https://m.edsoo.ru/7f416194
Paznen 3. /IBu:xeHue u B3aumojeiicreue Tej (21 yac)
bubnunorexa [IOK
3.1 M 3
CXAHHICCKOE JIBHIKEHHE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 " 4
HEPLIHA, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
33 Cuna. Bune! cun 14 bubmmorexa LOK

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

Pasznen 4. /laBjieHnne TBEPABIX TeJl, sKMAKOCTeH U ra3os (21 yac)

41 Hasnenue. [lepenaua naBnenust TBEPIALIMU 3 bubnmoreka [JOK
) TeJIaMHM, )KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2
JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 ATmocpeproe nasnerme 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha 7 bubmmoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Pa3nen 5. PaGora u momHoCTh. JHeprus (15 yacoB)
but6mmoreka [IOK
31 Pabora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocteie Mexanu3Mb! 8 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4
>3 CXAHITICCRA SHEPTIT https://m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 68
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8 KVIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM KoanuectBo  DjexkTpoHHble (LMppoBHIE)
n/n NPOrpamMMbl 4acoB o0pa3oBaTebHbIE PeCypChl
Paznen 1. TensioBble siBJieHus (28 yacoB)
1.1 CtpoeHue U CBOMCTBA BEIIIECTBA 7 bubmorexa [TOK
' p B https://m.edsoo.ru/7f4181ce
Bbubnuoreka [JOK
1.2 T 21
CILIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Pa3nen 2. DaekTpuyeckue 1 MarHuTHeble sisjienns (40 yacos)
21 DIIeKTpUYECKHE 3apsbl. 3apssKCHHbBIS 7 bubanoreka [HOK
' TeJla U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20
OCTOAHHDIH STIEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHEIC ABICHNIA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 7
FICKTPOMATHITHAM MHAYKIUA https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Ne
n/n

HaumeHoBaHMe pa3/iejioB U TeM
NPOrpaMMblI

KoanuectBO
4acoB

JyeKTpOoHHbIE (LM poBbIE)
o0pa3oBaTejbHbIe pecypchl

Paznen 1. Mexanuueckue siBjieHus (40 yacon)

L1 MexaHn4ecKoe IBMKCHUE U CIIOCOOBI 10 bubmuorexa [JOK
' €ro ONHMCaHUs https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
1.2 B i 20
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHEHUsI 10 nommorexa [10

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

Pa3nen 2. Mexanuveckue koJjie0anus u BoJHbI (15 yacoB)

bu6mmoreka [IOK
2.1 Mexammeckue konebarms 7 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 buommorexa LHOK

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

Pa3nen 3. DjeKTpoMarHuTHOE 1MoJie H 3JIeKTPOMATHUTHBIE BOJIHBI (6 4acoB)

DNeKTpPOMarHuTHOE TOJIE 1 bubanoreka HOK
3.1 6
3IIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Pa3znen 4. CBetoBble siBjeHns (15 yacoB)
4.1 3aKOHBI paclpOCTPAHEHHUSI CBETA 6 bubmorexa [TOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
4.2 JIuH3BI 1 ONTUYECKHE TPUOOPHI 6 hitps/m.cdsoo.ru/74 1ada6
Bbubnuoreka [IOK
43 Paznosxenne 6enoro cBeTa B CIIEKTP 3 hitps://m.cdsoo.ru/7f41ada6
Pa3nen 5. KBanToBble siBjieHus (17 yacoB)
51 HcnyckaHue 1 MOTJIOLIEHUE CBETA 4 bubnuoreka [JOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 (Tpoetite aTOMHOIO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHEIe peaKiiit 7 https://m.edsoo.ru/7f41a4a6
Pa3znea 6. [loBTOpUTEIbHO0-00001IA0IIMIA MOYJIb
[ToBTOpeHue 1 06001IeHUE
6.1 Co, BeT )II()aHI/ISI Kypca (;)[II/ISI/IKI/I 3a 7-9 9 bubmorexa [TOK
’ AeP P https://m.edsoo.ru/7f41a4a6
KJ1acc
OBILEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka (B 2 actax), 8 kinace/ 'ennenmreiid JI1.O., bynaroa A.A., Kopuuibses
N.H., Komkuna A.B.; mox pegaknueii OpioBa B.A., O0miecTBO ¢ OrpaHHYeHHON
orBeTcTBeHHOCTHIO «BTHOM. Jlaboparopus 3HaHMi»; AKIHOHEPHOE 0OIIECTBO
«3marensctBo «lIpocBemienne»

» Gusuka (B 2 vactax), 9 kimacce/ ['enpenmreiin J1.3., Bynatosa A. A.,
Kopuunser 1.H., Komkuna A.B.; nox pegakuueit Opioa B.A., O0miecTBo ¢
orpaHnYeHHOM 0TBeTCTBeHHOCTHI0O « BMHOM. JlaGopaTopust 3HaHUI»;
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBemienue»
®dusuka : 7-9 knaccel : 6a30BbIit ypoBeHb : yueonuk / M1.M.I1epoimikuH,
A.N.NBanoB. - 3-¢ u3n., nepepad. - Mocksa : [IpocBemenue, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

» dusuka (B 2 vactax), 8 kinace/ 'ennenmreiid JI1.O., bynaroa A.A., Kopuuibses
N .H., Komkuna A.B.; moa penakiueit Opiora B.A., O01iecTBO ¢ orpaHuYeHHOMN
orBeTcTBeHHOCTHIO «BMTHOM. Jlaboparopus 3HaHMI»; AKIHOHEPHOE 00IECTBO
«3marensctBo «lIpocBemienre»

» Gusuka (B 2 vactax), 9 kimace/ ['enpenmreiin J1.3., Bynatosa A. A.,
Kopuunser 1U.H., Komkuna A.B.; nox pegakuueit Opiora B.A., O0miectBo ¢
orpaHnueHHOM 0TBeTCTBeHHOCTHI0O « BMHOM. JlaGopaTopust 3HaHUI»;
AxknmonepHoe obuectBo «M3aarensctBo «lIpocBemienue»
dusuka : 7-9 knaccel : 6a30BbIi ypoBeHb : yueOHuk / U.M.IleprimikuH,
A.N.NBanoOB. - 3-¢ u3n., nepepad. - Mocksa : [IpocBemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
NHTEPHET

1. http://www.mon.gov.ru - opunuanbHblid calT MuHucTepcTBa 00pa3oBaHus U
Hayku PO

2. http://www.edu.ru- peaepanbHbiii nopran «Poccuiickoe oOpa3zoBaHuE»

3. http://www.school.edu.ru - poccuiickuii 06meo0pazoBaTensHbiil [Topran

4. http://www.ege.edu.ru - mopran uHbGopMaIMOHHON TToAep kK EqmHoro
TrOCYJapCTBEHHOTO DK3aMeHa

5. http://www.fsu.edu.ru- dhenepanbnsiii coBet o yaueounkam MOuH P®

6. http://www.school-collection.edu.ru - equnas koyekIus HUPPOBBIX



00pa3oBaTeNbHBIX PECYPCOB
7. http://pedsovet.su/
8. http://festival.l1september.ru/
9. http://www.uroki.net/
10. http://www.uchportal.ru/
Obpa3oBarenbHbIe 3EKTPOHHBIE IHTEpHET-pecypChl
11. http://videouroki.net/ Buaeoypoku B cetn aTepuer
12. http://www.alleng.ru/index.htm Bcewm, kTo yuurcs.
13. http://lit. 1september.ru/index.php ["azera «duzukar»
14. http://ege.edu.ru [Topran uadopmannonnoi noaaepxku EI'D
15. http://www.proshkolu.ru/ Caiit nns yaurenei
16. http://www.repetitor.org/ Cuctema caiitoB «Pemeturop»
17. http://nsportal.ru/ ConmanbHas ceTb paOOTHUKOB 00pa30BaHUs
18. http://www.uchportal.ru/ Yautenbckuii mopran
19. nrepakTuBHbIe 1a00paTOpHBIE pabOTHI O PU3KKE
http://seninvg07.narod.ru/004_fiz_lab.htm




