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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe HA YPOBHE OCHOBHOTO 0OHIEro oOpa3oBaHus
COCTaBJICHA HA OCHOBE MOJIOKEHWH W TpeOOBaHUIl K pe3yjibraraM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 0Opa3oBaTeNbHONW MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takke ¢ yuéToM (penepanbHOi paboueii mporpaMMbl BOCIIMTAHUS U
Konuenumu npenonaBanus yueOHOro npeamera « Duznkay.

Copepxanne mporpaMMbl MO (PU3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTM OOYYarolIMXCS W OpraHu3aluio HU3y4eHUs
(GU3UKK Ha JAEATEIbHOCTHOW OCHOBE. B mporpamme mo (U3MKe YUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOro mpeamera B peanmsanuu tpedoBanuii ®I'OC OO0 k
TUIAHUPYEMBIM JIMYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEXKIPEIMETHBIE CBA3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOTI'0 00IIIEr0 0OPa30BaHUSI.

[TporpaMma no pu3MKe yCTAHABIMBACT pacnpeaesiCHUE yueOHOro Matepuana
1o rogaM oOydeHus (IO Kjaccam), MPeIaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE PA3BUTHSI MPEAMETHOTO COJACPKAHUS U
Y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yUaIOUXCSl.

[TporpaMmma mo ¢u3uke paspaboTaHa € LENBK0 OKA3aHUS METOINYECKON
NOMOILM YYUTENIO B CO3JAHUU Pab0oYeli mporpaMMBbl M0 y4eOHOMY MPEAMETY.

duzuka SABISETCS  CUCTEMOOOPA3yIOMIMM  JUIsl  €CTECTBEHHO-HAYUYHBIX
Y4€OHBIX TPEAMETOB, TOCKOJBKY (PM3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SBJICHWH, WM3Yy4YaeMbIX XUMHEH, Ouosioruei, actpoHomMued | (Punyeckoi
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYI0 KapTHHY  MHpA,
OpeocTaByisgeT HauOosee sCHble O0Opa3libl MPUMEHEHWS HAyyHOro METoja
MO3HAHUS, TO €CTh COCO0a MOMYyUEHHS TOCTOBEPHBIX 3HAHUH O MUPE.

OnHa w3 TJaBHBIX 33/1a4 (PU3UYECKOTO 00pa30oBaHUS B CTPYKType OOIIETO
o0pa3oBaHusi COCTOMT B ()OPMHPOBAHUM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTEPECA K HAYKE Y 00YUYarommXcs.

Wzyuenne (¢u3nkn Ha Oa30BOM ypOBHE NPEANONaracT OBJIAJCHUE
CIEAYIOUIMMUA KOMMETEHTHOCTSIMU, XApaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYUYHOTO UCCIICIOBAHUS;

e WHTEPNPETHPOBATH  JAHHBIE M WUCHOJb30BaTb  HAYYHBIE
JI0Ka3aTeNbCTBA AJIS IOy YEHUS BBIBOIOB.

Ilenn wu3ydeHuss (PU3MKH HA YPOBHE OCHOBHOIO 0OIIEro 00Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHus ydyeOHoro mnpeamera «Dusuka» B
oOpazoBaTenbHbIX —opraHusauusx Poccuiickoit ®Denepanuu, peanu3yromMx
OCHOBHBIE  00IIEO0pA30BATENIbHBIE MPOTPAMMBI, YTBEPXKAEHHON  PEIICHUEM



Komnernn MunucrepeTBa npoceewenust Poccuiickoit @enepanum (mpoTokon ot 3
nexaops 2019 r. Ne [IK-4BH).
Hean u3zyyenus Ppu3uKHu:

npuoOpeTeHUEe MHTEpPeca M CTPEMJICHHS OOYyYaloIUMXcs K HaydHOMY
U3YyUEHUIO TPUPOABI, PA3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

Pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATENLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;
(GOopMHpOBAHME HAYYHOTO MMPOBO33PEHMSI KaK pe3ysibTaTta M3yUYeHMUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
(GopMHUpPOBAHUE TPEACTABICHUN O pOSU (PU3UKHK ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUH O  BO3MOXKHBIX  cepax  Oynaymiei
Npo(EeCCUOHANIBEHON AEATENBHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JanpHeleMy 0Oy4eHHIO B 3TOM HalpaBJICHUM.

JlocTwkeHre ATUX IeNiedl mporpaMMbl MO (pM3WKE HAa yPOBHE OCHOBHOIO
o0mero o0pazoBaHus 0OECIEYMBAETCS PEIICHUEM CIEAYOMINUX 3a1aY:

npuoOpeTEHNE 3HAHWH O JHUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXAHUUYECKUX, TEIJIOBBIX, JJIEKTPUYECKMX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX

NPUOOPETEHUE YMEHUIA OMUCHIBATH U OOBACHATH (PUBUUCCKUE SIBJICHUS C
UCIOJIb30BAHUEM MOy YCHHBIX 3HAHMIA,

OCBOEHME METOJIOB PEIICHUs MPOCTCHIIMX PACUYETHBIX 3a4a4 ¢
MCIOJIb30BAHUEM (pu3nyecKux MOJIENEH, TBOPUYECKUX u
NPAKTUKO-OPUCHTUPOBAHHBIX 33134,

pa3BUTHE YMEHHM HAONIOATh MPUPOIHBIC SBJCHHUS W BBITIOJHSITH OMBITHI,
JabopatopHbie  PabOTBHI M AKCHOEPUMEHTAIBHBIC HCCIACAOBAHUS €
WCIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHME MPUEMOB pabOTHl ¢ MHPOpMAUUEH (PU3NIECKOTO COACPIKAHUS,
BKJIFOUYasi THPOPMALMIO O COBPEMEHHBIX JOCTHKCHUSX (PU3WKH, aHAIIU3 U
KPUTHUYECKOE OLICHUBAHUE NH(OPMALH;

3HAKOMCTBO €O cepamMmu MPOPECCHOHATBHON NEITEILHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMCHHBIMM TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX (PU3MUECKON HAYKH.

Ha wm3yuenne ¢usmkm (6a30BBIi YPOBEHBb) HA YPOBHE OCHOBHOTO OOWIECTO

oOpazoBanus oTBoAUTCA 238 yacoB: B 7 Kinacce — 68 yacoB (2 yaca B HEACIHO), B 8
Kjacce — 68 4yacoB (2 yaca B HeAem0), B 9 kiacce — 102 gaca (3 yaca B HEAEIIO).

[Ipennaraemplii B mporpaMme no GU3MKe MepedeHb JadOPaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTeP, YUUTEb AEIACT BBIOOP TPOBEACHUS



7a00oparopHbIX PabOT W OMBITOB C YYETOM WHAMBHAYAIBHBIX OCOOCHHOCTEH
o0yvaromuxcs, CUCKa SKCIEPUMEHTATIBHBIX 3aJaHWid, MPEAaracMblX B paMKax
OCHOBHOTO FOCYAAPCTBEHHOIO 3K3aMEHa 10 (PU3HKE.

COAEPKAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®us3uka u €€ posib B IO3HAHUHN OKPYKAOLUIEr0 MUpA.

dusrka — Hayka o npupone. SBiaeHus npupoibl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JIIEKTPAUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

du3nveckre BEIWUYMHBL M3MepeHre (PU3MYecKuX BeNUUYMH. DU3NUYECKuE
npudopsl. [TorpemHocTs n3MepeHnii. MexxayHapoaHas CHCTEMA €1MHHULL.

Kak (¢m3uka # [Opyrue €CTECTBEHHbIE HAYKW H3YYalOT MPUPOLY.
EcTecTBeHHO-HAYUHBI METOJ MO3HAHUS. HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBM)KEHUE TUMOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0M01aeMOr0 BJIcHUs. Onucanne PU3NUECKUX SBJICHHUA ¢ TOMOLIBEO MOJEIICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIUJIOBBIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHHSI.
2. ®uznveckue NpuOOpsl U MPOLEaypa MPAMBIX U3MEPEHUI aHAIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnuvie pabomut u onvimol.
1. OnpeneneHue IeHbl ASIEHUS Kbl U3MEPUTEIBHOTO TPUOopa.
2. Hsmepenne paccTossHUM.
3. H3mepenune oObEMa XKUAKOCTH U TBEPIOTO TENA.
4. OnpenencHue pasmMepoB MAIbIX TEN.
5. M3mepenue temneparypsl NMPd NOMOILIM SKHUAKOCTHOTO TEPMOMETpPA H
JATYAKA TEMIIEPATY PHIL.

6. [IpoBeneHue mccneaoBaHus MO MPOBEPKE TMIOTE3BL: AATBHOCTH MONETA
HIapuKa, MyILIEHHOTO TOPU3OHTAIBHO, TEM 00JiblIe, YeM OOJIbLIE BHICOTA
IycKa.

Pazpnen 2. IlepBoHaya/ibHbIE CBEICHUS O CTPOCHUH BelEeCTBA.

CrpoeHne BelIECTBA: arOMbBl W MOJEKYJB, KX pa3sMmepbl. OmbITHI,
JNIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBwokeHue dactur BemectBa. CBsA3b CKOPOCTH JBWJKEHHS YacCTHLl C
temneparypoil. bpoyHoBckoe nBwkeHue, nudp¢dysus. BzaummopeiicTBue vacTuil
BEILECTBA: MPUTSHKEHUE U OTTATKUBAHME.

ArperarHble COCTOSIHUSI BEIIECTBA. CTPOCHUE Ta30B, KUIKOCTEH U TBEPIBIX
(KpHCTAJUIMYECKUX) TeN. B3auMOCBS3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX M UX aTOMHO-MOJICKYJISIPHBIM CTpoeHrEM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJBL.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBUKECHHSI.

2. Habmonenue nuddysun.

3. HaGmronenne  sBiecHWA,  OOBSICHSIOIIMXCS ~ NPUTSHKCHHEM WK

OTTAJIKUBAHUEM YaCTHUL] BELICCTBRA.

Jlabopamopnuvie pabomut u onvimel.

1. OneHka JAuaMeTpa aroMa METOAOM PsSAOB  (C  MCMONB30BAHUEM

¢dororpaduii).
2. OnbITel 0 HAOTKOAEHHEO TEMJIOBOTO PACIIMPEHHUS Fa30B.
3. OnpIThl MO OOHAPYKEHHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHMSI.
Pa3nen 3. /IBuskeHHe H B3auMojaeilicTBHE TeJl.
MexaHnueckoe JABW)KCHUE. PaBHOMEPHOE W HEPAaBHOMEPHOE JBHXKEHME.
Ckopoctb. CpetHssi CKOPOCTh MPU HEPABHOMEPHOM JABWXKEHWH. Pacuér mytu u
BPEMCEHM JIBUKECHHSI.
SIBnenne wHEpUMW. 3aKOH WHEPUMH. B3auMoaelCTBHME Ten Kak MPUYMHA
W3MCHEHUS CKOPOCTH JABM)KCHHS Tell. Macca Kak Mepa WHEPTHOCTH TEla.
[TnotHOCTE BemecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€AWHMIIC
00BEMa BEILIECTBA.
Cuna Kak XapakTepUCTHKA B3auMOJCHCTBUS Ten. Cuila ynpyrocTd W 3aKOH
['yka. M3mepeHne Cuilbl ¢ MOMOIIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS W CHUJIA
TspkecTr. Chita TsHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. CrnoskeHue
CWJI, HATPABJICHHBIX 0 OJHOW mpsMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHre MEXaHMUYECKOTO ABM)KECHUS TEIA.
2. M3MepeHue CKOpOCTH NPSIMOJIMHEHHOTO ABH>KEHUSI.
3. HaGnroneHue siBJICHHS MHEPLIVH.
4. HaOnropeHne n3MEHEHUs! CKOPOCTH TP B3aUMOICHCTBUM TEJT.
5. CpaBHEHHME MaccC MO B3aUMOJCHCTBUIO TEL.
6. CIIO’KEHME CWJI, HAPABJICHHBIX 110 OJJHOM MPSIMOH.
Jlabopamopnuvie pabomut u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOIO ABUKCHHUS (IIAPUKA B SKHIKOCTH,
MOJICITU AJICKTPUUECCKOTO aBTOMOOWIIS M TaK JAJIEE).

2. OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUs OpyCKa WM MIAPHKA 10
HaKJIOHHOM IJTIOCKOCTH.

3. OnpeneneHue NIOTHOCTH TBEPAOTO TENA.



OnbIThl, AEMOHCTPUPYIOIIME 3aBHCHMOCTH PaCTsHKEHHS (AedopMmanin)
OPY>KUHBI OT TPAJIO’KEHHON CHJIBI.

OnbITEL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTDH CUJIBI TPEHHS CKOJIBKEHUS OT
BECA TENA U XapaKTepa CONPUKACAOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, )KHAKOCTEH U ra3os.

JaBnienne. CnocoObl YMEHBIICHUS U YBEJIMYEHUS NaBIcHUS. J[aBlieHUE rasa.
3aBUCUMOCTh JaBJICHUs raza OT 0O0béMa, Temreparypel. llepemaua maBneHust
TBEPJABIMHA TEJIAMM, >KUJIKOCTAMH M Tazamu. 3akoH [lackans. [THeBmaTmueckue
MalluHbL. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TAyOuHBbI. ['mapocTaTuyeckuid
napaaokc. Coobwaromuecst cocyabl. [ MapaBIMUEeCKHe MEXAHU3MBI.

Atmocdepa 3emnm u atMocepHOE naBiacHUE. [IpUUHMHBI CyIIECTBOBAHUS
BO3AyIHOW oOonmouku 3eman. Onbit Toppuuerum. U3mepeHne arMocepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABIEHUS OT BBICOTHI HaJ YPOBHEM MOPSL.
[TprGopsl Anst UI3MEPEHHsI aTMOCPEPHOTO NABJICHUSI.

JlelicTBHE KUAKOCTH M ra3a Ha NOTPYXEHHOE B HUX TEJIO. BrITankuBaromas
(apxumMenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BozayxonnaBaHue.

Hemoncmpauuu.

A T o o

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaua naBaeHUs KUIAKOCTBIO U T'a30M.

CooOmaromuecs CoCy/ibl.

I'mapasamnyeckuii mpecc.

[TposiBieHue ASHCTBUS aTMOC(EPHOTO AABJICHHUS.

3aBUCUMOCTh BBITAJIKABAIOUICH CHUJIBI OT 00BbEMA MOTPYKEHHOM 4YacTH
TeJa ¥ MJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BHITAIKUBAIOLICH CHITbI BECY BHITECHEHHOM JKUAKOCTH.
YcnoBue MaBaHus TEN: MJIABAHME WM TOTPY>KEHUE TET B 3aBUCUMOCTH
OT COOTHOILEHUSI MJIOTHOCTEH TeNa U >KUAKOCTH.

Jlabopamopnuvie pabomut u onvimeol.

1.

HccenenoBanmne 3aBUCMMOCTH Beca Tea B BOJAE OT 00bEMa NMOrPy>KEHHON B
JKUJKOCTh YacTH TeJIa.

OmnpeneneHue  BBITATKUBAKOUIEH  CWJIbI, JCHCTBYIOIICH HA  TEJIO,
NOTrpy>KEHHOEC B JKUJAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CHJIBI, IEUCTBYIOLIENH HA TEIIO
B JKUJIKOCTH, OT MacChl TENA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH  CHUIIBL,
JNCHCTBYIOINEH HA TEJNO B JKUAKOCTH, OT O0BEMA NOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT NJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WIA KOHCTPYMPOBAHUE JIOAKH U
onpeacsiCHUue e¢ rpy30n0AbLEMHOCTH.



Paznen S. PaGoTra 1 MOIHOCTD. JHEPrusi.

Mexanuveckas padota. MOIIHOCTb.

[TpocTeie MexaHW3MBbI: pbl¥ar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmio
paBHOBecHs pelyara. [IpuMeHeHnWe mpaBWia pPABHOBECHS phlyara K OJOKY.
«3omoroe mpaBwioy MexaHuku. KIIJI mpocteix MexaHu3moB. IIpocTeie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexanudeckas odHeprus. KuHeTHYecKas W INOTEHUMAJbHAS —JHEPIUs.
[TpeBpanieHue 0OTHOrO BUAA MEXAHUYECKOW SHEPrUM B IPYroil. 3aKOH COXPaHECHHUS
SHEPIUHA B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimel.

1. OnpeneneHue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMIKEHUM TENA

10 TOPU3OHTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS pblyara.

3. Hsmepenue KIIJI HaKITOHHON MIIOCKOCTH.

4. H3ydeHue 3aKk0OHA COXPAHEHUS MEXAHUUYECKONW SHEPIHH.

8 KUIACC

Paspnen 6. TensioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOH TEOPUM  CTPOCHHS
BemecTea. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIS PHO-KMHETHYECKOW TEOPHH.

Mopenu TBEPAOrO, KUAKOTO W Tra3o00pa3HOro COCTOSIHWM BELIECTBA.
Kpucrannuueckue n amoppubie Tena. OOBICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIO)KEHUA MOJIEKYJIIPHO--KUHETUYECKON TEOPHH.
CMauvBaHue U KaWJUIPHBIC SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBMXKCHMS
yactull. BHyTpeHHsist sHeprus. CnocoObl W3MEHEHWST BHYTPEHHEH SHEPruu:
TEIonepeaaya " COBEPILEHUE padoTHI. Bunpt TEIJIONEPEIAYHN
TEIIONPOBOAHOCTD, KOHBEKLUS, U3TYUEHUE.

KonuuecTBo TemnoTel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. 1€MI000MEH U
TEIUIOBOE PABHOBECUE. YpaBHEHWE TemaoBoro Oamanca. [lnmaBnenuwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjacHcaims. Mcnapenwe. Kunenue. YaeneHas Tensora
napooOpa3oBaHus. 3aBHCUMOCTh TEMIIEPATyPbl KHIIEHUS OT AaTMOC(HEPHOrO
JABJICHUS.

Bnaxuocts BO3ayxa.

DHEprus TOIIMBA. Y ACNIbHAS TEIIOTA CTOPAHHSI.



[Tpuammner padotTel TemmoBbix asurarenei KIIJ[ TemmoBoro aBurarens.
TerioBble ABUTaTEIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLEHUS YHEPTUM B TEIJIOBBIX TPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

© 2 N O

10.
11.
12.
13.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.

Habmtonenue nuddysuu.

HabOntonenue sBiacHUA cMauvMBaHUS U KaMUJUTSIPHBIX SABJICHUIA.
HabmnroeHue TenjaoBoro paciiupeHust Tedl.

H3MmeHeHre naBiieHUs raza npu M3MEHEHMH 00bEMa M HarpeBaHUM WITU
OXJIOKICHHH.

[TpaBuia u3MepeHus: TEMIIEpaTyphl.

Bunel Teronepenayy.

OxnaxIeHUE NPy COBEPLICHUH PaOOTHI.

HarpeBanuve npu coBepiiieHUN pabOThl BHEITHUMH CHIIAMH.
CpaBHEHUE TEIIOEMKOCTEHN pa3IMUHbIX BEUIECTB.
HaOntonenue kuneHusl.

HabmroaeHne nocTossHCTBA TEMIIEPATYPhl TIPH MJIABJICHUH.
Mojenu TeMIoBbIX ABUraTeNe.

Jlabopamopnuvie pabomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITe MO OOHAPY>KEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSDKEHUSI.
OneITHI IO BEIPALIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MM Caxapa.
OnbITel IO HAOMKOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTCH W
TBEPABIX TEII.

OnpeneneHne AaBneHUs BO3ayxa B OAJUIOHE INPULIA.

OneITbl, OEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIQKICHUSI.

[TpoBepka runoTe3sl TUHEHHONW 3aBUCMIMOCTH JUIMHBI CTOJOHUKA >KMIKOCTH
B TEPMOMETPUYECKON TPYyOKE OT TEMIEPATYPHI.

HaGnronenne wW3MEHEHWsT BHYTPEHHEH OHEPruM Tella B  PE3yJIbTare
TEIUIONEPEAAYX U PAOOTHI BHEITHUX CHJI.

HccnenoBanue sBiICHUs TEMIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW W
ropstueil BOJBL.

OnpeneneHue  KOMMYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOAOW  MPH
TEMIOOOMEHE C HArPETHIM METAJUTMYECKAM LUJIHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHne OTHOCUTENBHON BIIAYKHOCTH BO3AyXa.

Onpenenenue yaenbHON TEIUIOTHI TUIABJICHUS JIBJA.

Pazagen 7. JjekTpuvecKue 1 MATHUTHBIC SIBJICHUS.



Onexrpu3zaums Ten. J[Ba poja 3NEKTPUYECKUX 3apsanoB. B3ammopneicteue
3apsOKEHHBIX  Teln.  3akoH KylioHa (3aBUCMMOCTh CHIIBI  B3aUMOJACHCTBHS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPSI0B U PACCTOSTHUS MEKITY TEIAMH ).

Onexrpudeckoe nosie. Hanpssk€HHOCTH 3nekTpudeckoro mnosd. [IpuHuomn
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenu 3neKTpuyecKux 3apsafoB. DIEMEHTAPHBIA SICKTPUUYECKUANA 3apsi.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHEHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSSHHOrO TOKa. JICMCTBUS DJEKTPUYECKOTO TOKa (TEIMIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUYECCKUI TOK B JKUAKOCTIX M rasax.

Onexkrtpudeckas nenb. Cuna  TOKA.  ODINEKTPUYECKOE  HAMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHUKA. Y IETBHOE CONPOTUBICHUE BELIECTBA. 3aKOH Oma
Uit y4yactka uenu. [locrnenoBaresibHOE M MAPALIENBHOE  COSAMHEHUE
ITPOBOIHUKOB.

Pabora W MOIIHOCTE 3JIIEKTPUYECKOr0 TOKa. 3akoH Jlxoyns—JIeHua.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN SIEKTPUYECKON dHEPrUu B ObITy. KOpoTKOE
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWThHL.  B3aMMOAECHACTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarHuTHOE NoJIe 3eMJIM M €r0 3HAYEHME JUTsl J)KU3HU HA 3eMIIE.
Oneir  Opcrena. MarHuTHoe MOJIE  AIEKTPUYECKOTO TOKA. [IpumeHeHue
ANEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISt HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENDL TMOCTOSHHOTO TOKA. MCMONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBIEHUE HNEKTPOMArHUTHON MHAYKIMK. [IpaBuno JleHna.
DNEKTPOTrEHEPATOP. CnocoObl MOJIYYEHUSI  DJIEKTPAYECKOMN SHEPIUHU.
DJEKTPOCTAHIIMKM HA BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpauuu.

ONEKTPU3ALHKS TE.

JIBa poJa SJIEKTPUYECKUX 3aPAI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIT.
YCeTpoiCcTBO U ACHCTBUE HIIEKTPOCKONA.
DNEKTPOCTATHYECKAS UHAYKLIUS.

3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSAI0B.
[TpOBOIHUKH U TUBIEKTPUKH.

MopaenupoBaHUE CUIIOBBIX JIMHUN JEKTPUUECKOTO MO,
HCcTOYHUKHN TOCTOSHHOTO TOKA.

JIEHCTBUSA BIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUANA TOK B YKMIKOCTH.

11. ["a30BEI# pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

H3mepeHue Cuitbl TOKa aMIEPMETPOM.

H3mepeHne 3NEKTPUYECKOTO HAPSHKEHUS BOJIBTMETPOM.

Peocrar u marazus CONpOTUBICHUH.

B3anMoaeicTBuE NOCTOSHHBIX MATHUTOB.

MonenupoBaHue HEBO3MOXKHOCTHU PA3ACICHUS MTOIOCOB MArHUTA.
MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSHHBIX MATHUTOB.
OneiT Operena.

MarsuTHOE 1oJe TOKa. DIEKTPOMArHUT.

JIeiCTBME MArHUTHOTO IO HA IPOBOJAHUK C TOKOM.
DNEKTPOABUIATEND IOCTOSHHOTO TOKA.

HccenenoBanue ssBIeHUsS JIEKTPOMArHUTHON MHIYKLIHH.

Oneitel Dapanes.

3aBUCUMOCTb HAIPABICHUS WHAYKIAOHHOTO TOKAa OT VYCIOBHHA €ro
BO3HMKHOBEHMUSI.

DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomut u onvimel.

1.
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10.
11.

12.

13.
14.

OnbIThl 1O  HAOMIOAEHUIO DJIEKTPU3ALMKU TE1 MHAYKIMEH U TpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPUYECKOTO TOJII HA MPOBOJHUKKA W
JVRJICKTPUKH.

COopka u npoBepka pabOThI SJEKTPUUYECKOH 1IENMU MOCTOSHHOTO TOKA.
H3mepenue u perynupoBaHUE CHITbI TOKA.

H3MepeHue 1 peryimpoBaHUE HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIIEHUS PE3ACTOPA U HANPSDKEHUS HA PE3UCTOPE.

OMnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD ANEKTPUYECKOTO
COMPOTHBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOIAAW MOMEPEUHOrO
CEUCHUS U MaTepuaa.

[IpoBepka mnpaBuna CIHOXKCHHS HANPSDKEHWH MPH  MOCIEA0BATEIIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuna Ais CWIIBI TOKA MPH NAPAJUIETBHOM COEAMHECHHUW
PE3UCTOPOB.

Onpenenenne padoThl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOLIHOCTH  AJIEKTPUYECKOTO TOKA, BBLACIAEMOM Ha
pE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIOYKY, OT
HaMpPsHDKEHAS HA HEH.

Onpenenenue K111 HarpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOACHCTBUS MOCTOSTHHBIX MAHUTOB.



15. U3ydeHWe MarHWTHOIO IMOJsA DNOCTOSHHBIX  MAarHUTOB IIpH  UX
OOBEIMHEHUY U PA3JICIICHHN.

16. McclienoBaHue AEMCTBHA SIIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCMMOCTb CHJIBI  B3aUMOJACHCTBUS
KaTylIKH ¢ TOKOM M MarHhta OT CHJIbl TOKAa W HampasiICHUS TOKa B
KaTyIlIKe.

18. I3yueHue AeiCTBUA MArHUTHOTO I0JIs HA IIPOBOAHUK C TOKOM.

19. KoHCTpyHpoBaHue W U3ydeHUE padOThI 3JEKTPOJABUTATEIS.

20. 3mepenne KI1J snekTpoaBuratesibHONM yCTaHOBKU.

21. ONBITBL IO  MCCIICAOBAHUIO SBICHUS JJICKTPOMArHATHONW WHIYKLMU:
UCCIIEIOBAHAE W3MEHEHUIM 3HAYEHWsT W HANpPaBJIEHHUs WHIYKLIUOHHOIO
TOKA.

9 KVIACC

Pasznen 8. Mexannuyeckue siBJieHHsI.

Mexanudeckoe ABwkeHUE. MarepuanpbHas Touyka. Cucrema OTcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBWKEHUSA. PaBHOMEPHOE MNPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIMHENHOE NBW)KEHHE. CpEeNHssl U MTHOBEHHAS
CKOPOCTH TENA NP HEPABHOMEPHOM JIBHYKEHHUU.

Yckopenue. PaBHOYCKOPEHHOE MNpsSMOSIMHERHOE nBHKeHUE. (CBOOOIHOE
nageHue. OnsITel [anues.

PaBHOMEpHOE NBMKEHHE MO OKPYXHOCTH. llepwoa u dacrora oOpanicHws.
JIunelinas u yrioBast CKOPOCTU. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepseiii 3akoH HetotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroTOHA.
[IpuHIMDO CYNIEPIO3ULIANA CHIL.

Cwta ynpyrocta. 3akoH ['yka. Crsia TpeHHS . CHJIa TPEHUS CKOJIbXKEHHUS, CUla
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMUPHOrO TATOTEHUS. YCKOPEHHE CBOOOJHOIO
nageHus. JBwkenue turaner BOkpyr ComnHua. IlepBas kocMuueckas CKOPOCTb.
HesecomMoCTh U EPETrpy3KHA.

PaBHOBecne martepuanbHON TOUKK. AOCOMIOTHO TBEpHOE Teno. PaBHOBEcHE
TBEPAOTO TEJA € 3aKPEIIEHHON OCBIO BpaleHusi. MOMEHT Cubl. LIEHTD TSKECTH.

Wmnynec tenma. M3menenne mmmynbca. UMnyaee cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass padota W MOLIHOCTb. PaboTa cui TSHKECTH, YHPYTrOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIIH. [[0TEHIManbHas SHEPTUs CKATON NpyKUHBL. KuHeTnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOM 3HEPruH. 3aKOH COXPAHEHUS MEXAHMYECKOM
SHEPIUH.

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

HaGnronenne MexaHn4ecKOro JIBUYKEHUS TENA OTHOCUTENIbHO PA3HBIX TEN
OTCHUETA.

CpaBHeHHME TyTEH M TPACKTOPWUW NBHKEHUS OJHOTO M TOTO K€ Tena
OTHOCHTEJIbHO Pa3HBIX TEJl OTCUETA.

H3MepeHue CKOPOCTH U YCKOPEHHS MPAMOJIMHERHOTO TBUYKEHHSI.
HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOTO IBHYKEHUSI.

HaGnronenne ABM>KEHUS Tela MO0 OKPY>KHOCTH.

HaGnronenne MexaHnYeCKuX SIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» Tpu €€ pPAaBHOMEPHOM MW YCKOPEHHOM  JIBH)KEHUU
OTHOCHTEIbHO KaOWHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHS T€Na OT MACChl Tejla M JICHCTBYIOIIECH HA HETO
CHJIBI.

HaGnronenne paBeHCTBA CHIT TPU B3AUMOJICHCTBUY TETT.

H3MeHeHne Beca Tenla NPy YCKOPEHHOM JIBUYKEHHH.

[lepenaya uMIysibca Mpyu B3aUMOJIECHCTBUM TE.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHH TEN.

CoxpaHeHHE UMITYJIbCA TTPH HEYNPYTOM B3aUMOACHCTBUH.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.
HabGnroneHne peakTHBHOTO JIBUYKECHHSI.

CoxpaHeHHE MEXaHUYECKOH SHEPTAX TPU CBOOOTHOM MAJCHHH.
CoxpaHeHHE MEXaHUYECKON SHEPIUM MPU ABM>KCHUM TENIA MO JIEHCTBUEM
PY>KUHBIL

Jlabopamopnuvie pabomut u onvimeol.

1.

KoHcTpynpoBanue Tpakta [uisi pa3roHa W JAJbHEHIIEr0 PABHOMEPHOIO
JBW>KCHUS LIAPUKA WK TEIECHKKH.

OnpeneneHue cpeaHEd CKOPOCTH CKOJIbKEHUS OpycKa WM JBUXKEHUS
IIaprKa 110 HAKIIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOPEHUsl Tella NMPH PABHOYCKOPEHHOM JIBMKEHUM IO
HaKJIOHHOM IJTIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IMYTH OT BPEMEHW TNMPH PABHOYCKOPEHHOM
JBUKEHUU 0€3 HAYAJTbHON CKOPOCTH.

[TpoBepka THWIMOTE3BL: €CIM MPU PABHOYCKOPEHHOM JIBHXKEHUM 0e€3
HAYaJbHOW CKOPOCTM MYTH OTHOCATCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHMSI CKOJIBXKEHWS OT  CHJIBI
HOPMAJIBHOTO JABJICHUS.

Onpenenenne K03PpOUIMEHTA TPEHUS CKOJIBKECHUS.

Onpenenenue :KECTKOCTH NPYKUHBL.



9. Omnpenenennie paboOThl CUIIBI TPEHUSI TPA PABHOMEPHOM JIBH)KEHUM TENa
N0 TOPU30HTAILHOM MOBEPXHOCTH.

10. OnpeneneHue padoTel  CWIBI  YINPYrOCTH MPU  MOABEME TIpy3a ¢
MCIOJb30BAHUEM HETIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3y4eHune 3aKk0Ha COXPAHEHUSI SHEPTHH.

Paznen 9. Mexann4yeckue Koyie0aHusi U BOJIHBI.

KonebarensHoe neukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHWI: IEPHO,
YacToTa, aMIyiuTyaa. MaTeMaTuyeckuii U Npy>KUHHBINA MasTHUKU. [IpeBpauienue
SHEPruM MPU KOJICOATETEHOM JIBHYKEHUM.

Jaryxaomme — koneOanus.  BbeHyXaeHHble — KoneOanus.  Pe3onaHc.
Mexannueckue BOJHBL.  CBOMCTBA MEXaHWUYECKMX BOJIH. [IpoponbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI W CKOPOCTh €€ PACHpPOCTPAHCHUS.
MexaHW4YECKUE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenuwe kosebaHWii Ten MmMoa ACHCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

HaGnronenune konebanmii rpy3a Ha HUTH U HA MPY>KAHE.

HaGnronenne BeIHYKICHHBIX KOJICOAHUI U PE30HAHCA.

PacnipocTpaneHre npoAoabHBIX M MOTIEPEYHBIX BOIH (HA MOJIEIH ).

HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKMI PE30HAHC.

Haﬁopamopnbte padomsl u onvimol.

1. OnpeneneHue 4YacToThl W MEpUojJa KojaeOaHWH MaTeMaTU4yecKOro
MasiITHUKA.

2. OnpeneneHue 4acToOTHl M MEPUOIA KOJICOaHW MPY>KUHHOTO MASTHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEPUOJA KOJICOAHU MOABEIIEHHOTO K HATH
rpy3a OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH TIEPUOAA KOJEOAHUI MPY>KUHHOTO MasTHUKA
OT MacChI Ipy3a.

5. IlpoBepka HE3aBUCMMOCTH NEPHUOAA KOJIeOaHUil rpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBUCHMOCTh  Mepuoaa  KoneOaHui
OPY>KUHHOTO MasiTHUKA OT MACChl TPy3a U JKECTKOCTHU MPY>KUHBI.

7. H3MepeHue yCKOpeHHs CBOOOTHOTO MaICHHMSI.

Pazpaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL
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ONEKTPOMArHUTHOE  TOJIE.  DNEKTPOMAarHUuTHeIE — BOJHBL.  CBOWMCTBA
ANEKTPOMArHUTHBIX BOJH. [lIkanma >3neKTpOMArHUTHBIX BOJIH. HMcCmonb3oBaHUe
3IEKTPOMArHATHBIX BOJH JJIsE COTOBOM CBSI3H.

DNEKTpOMArHuTHas npupona csera. CKOpocTh cBeTa. BOMHOBBIE CBOWMCTBA
CBETA.

Hemoncmpauuu.

1. CBOIiCTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnuvie pabomout u onvimel.

1. HM3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIUBK) MOOWIBHOTO

TenedoHa.

Paznen 11. CeroBble sIBJICHUS.

Jlyuesas  mopmens  ceera.  Mcrounmkm  ceera.  [IpsamonmHeitHOe
pacnpoctpanenue ceera. 3arMmenust Comuua u Jlynsl. Orpaxenue cera. [1nockoe
3€pKaso. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpPENOMIICHUs cBera. [I0oJIHOE BHYTpEHHEE
OTPaOXEHUE CBeTa. VMCNONB30BAaHME TMOJTHOTO BHYTPEHHETO OTPAKCHHUS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JsmH3e. OnTuueckas cucrtema (oToarmapara,
MHUKDPOCKOIIA M Tejeckona. ['71a3 Kak OnTudeckas cucrema. bim30pyKoCcTe
JANBHO30PKOCTb.

Paznoxxenune Oemoro cBera B chnektp. Omnbitel HetoToHa. CroskeHue
CIEKTPAIBHBIX IBETOB. J(MUciepcrs CBeTa.

Hemoncmpauuu.

[TpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpakeHue cBera.

[Tonmy4yeHnne n300paKeHHIA B MIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajax.

IIpenomnenue ceera.

OnTuyeckuii CBETOBO.

Xoa nyueil B coOMparoeii JImH3e.

X0 ny4eil B pacCEeUBarOLIE JIMH3E.

[Tonmy4yeHnne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEIECKOIA.

10. MoJens riasa.

11. Paznosxenue 6enoro cBera B CEKTP.

12. [TonyueHue O6en0oro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuvie pabomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHMS CBETOBOIO Jyda OT yIJia
MaJACHUS.
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2. M3ydeHune XapakTepUCTHK U300paKeHUs MPEAMETA B INTOCKOM 3€PKaJIe.

3. HccnenoBaHue 3aBUCUMOCTH YIJIA MPEIOMIIEHUSI CBETOBOTO JIyda OT yIJia
NaJCHUS HA TPAHULIE «BO3TYX—CTEKIION.

4. TlonydeHnne n300pakeHU ¢ MOMOIIBbI COOUPAIOIIEH JIMH3HI.
Onpenenenne (HOKYCHOTO PACCTOSIHUS M OMTHYECKON CHITBI cOOMparouieii
JIMH3BI.

6. OMNBITHI MO PA3IOKECHAIO OEIOr0 CBETA B CIEKTP.

7. OnpITel O BOCHPUATHIO LBETA MPEAMETOB MPU WX HAOTIOJCHUM 4Yepe3
LBETOBBIC (PUITBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OnbiTel Pe3epdopaa v mimanerapHas moaenb aroma. Mogaens aroma bopa.
Hcnyckanue u nmoriomeHue ceeta aroMoM. KBaHTel. JIMHEHYaThIE CIEKTPBI.

PannoaktuBHocTh. Anb(a-, 6eTa- U raMMma-uzinydeHusi. CTPOCHUE aTOMHOTO
aapa. HyxkionHas wmopens aroMHOro suapa.  Msorombel.  PaagnoakTuBHBIE
npeBpauicHus. [leproa monypacmnaga aTOMHBIX SAEP.

SnepHble peakiyu. 3aKOHbI COXPAHEHHs 3apsAJ0BOIO M MAacCCOBOTO YHCET.
OHeprust CBs3M aTOMHBIX saep. CBs3b Macchl M SHEpruu. Peaknuu cuHTE3a U
nenenus saep. Mcrounnku sueprum CosHIa U 3BE3 .

Snepnas sHepreTuka. JIeHCTBUS PAIMOAKTUBHBIX W3JIyYCHWH HA >KUBBIE
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTphl U3MYUYEHUS U MOTTIOIIEHUSI.

2. CHeKTpsl pa3iMyYHbIX Ta30B.

3. Cnekrtp BOAOpoa.

4. HalOnroneHue TpekoB B kamepe BumibcoHna.

5. Pabora cuéTunka MOHM3UPYIOMIMX U3TYUYEHUIA.

6. Perucrpanust u3nydeHus NPpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuvie pabomut u onvimeol.

1. HaGnroneHue CrIOMHBIX U TUHEHYATBIX CIIEKTPOB U3TYUYECHHSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPIMHM YaCTHIBI MO TOPMO3HOMY

nyTH (o ¢ororpadusm).

3. H3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001HAOIHIT MOYJIb.

[ToBTOPHUTENEHO--0000IIAOIIMA MOYJIb TPEAHA3HAYEH /TSI CUCTEMAaTU3allun
u  0000mICHHST  TPEIMETHOIO  COACPKaHWS M ONbITa  JACITEIIBHOCTH,
nPUOOPETEHHOTO MPH U3YUYEHUHM BCETO Kypca (PHU3MKH, a TaKKe ISl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY 53K3aMEHy MO (u3uke g 00y4arommxcs,
BbIOPABLINX 3TOT YUEOHBII MPEAMET.



[1pn M3y4EeHUU TAHHOTO MOMYJIS PEAM3YIOTCS U CUCTEMATH3UPYIOTCS BUBI
JESATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS HOCTH)KEHUE MPEIMETHBIX U
METANPEAMETHBIX ~ TUIAHUPYEMBIX  PE3yJbTaroB  00yueHus, (HOpMHUpYETCs
€CTECTBEHHOHAYYHAs T'PAMOTHOCTBb. OCBOCHUE HAYYHBIX METOJOB MCCIEAOBAHUS
SBJICHUH TPUPOAbI U TEXHHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (PU3HUECKUE
SBJICHUS, TPHUMCEHSSI TOJYYEHHBIC 3HAHWS, PEIaTh 3aJadd, B TOM YHCIE
KQUECTBEHHBIC U 3KCIIEPUMEHTAJIBHBIE.

[IpuHUMIIMATEHO AEATENBHOCTHBIA XapakTep JAHHOTO pa3lienia peaau3yeTcs
3@ CYET TOro, 4Yro OOYYANIIMECS BBIMTOJHAKOT 33JaHUsl, B KOTOPBIX WM
IpeUIaracTes:

HA OCHOBE IOJIYYCHHBIX 3HAHWW pACMO3HABaTh M HAYYHO OOBACHATH
(pu3nYECKUE SBICHHS B OKPY>KAOLIEH MPUPOJE U MOBCEAHEBHOM JKU3HH,

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3HUECKUX SBJICHUI, B TOM
YHCJIE JJI TPOBEPKH TMIOTE3 U MOJTYYCHUS TEOPETUHYECCKUX BBIBOJIOB,;

OOBSICHSTH HAYYHBIC OCHOBBI HAmMOOJIEE€ BAXKHBIX JOCTH)KEHWH COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, MPAKTUYECKOTO HCIIOJIB30BAHMS PA3IMYHBIX HCTOYHHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHHS BCEX M3BECTHBIX BUIOB
SHEPIHUH.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

H3yuenne pu3rky Ha ypOBHE OCHOBHOTO OOLIEr0 00pa30BaHWsl HAMPABIECHO
Ha JOCTMKCHHUE JINYHOCTHBIX, METANPEAMETHBIX U TPEAMETHBIX 00Pa30BaTEIbHBIX
PE3YABTATOB.
B pesynbrare uzyueHus (pU3MKUA Ha YPOBHE OCHOBHOT'O OOLIEr0 00pa3oBaHUs
y oOyyvaronierocs OyayT ¢c(pOpMUPOBAHBI CIACIYONINE JTMYHOCTHBIE PE3YJIbTaThl B
YaCTH:
e 1) maTpHOTHYECKOT0 BOCTIMTAHHS:
e — IPOSIBJICHUE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(u3nUECKO HAayKH,
e — LIEHHOCTHOE OTHOLIEHUE K TOCTHXKEHUSAM POCCUMCKUX YUEHBIX--(DU3HKOB;
e 2) rpakAaHCKOrO M 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS
e — TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B OOCYICHHHA OOLIECTBEHHO 3HAYMMBIX
U OTHYECKMX MpoOJEM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHCHHEM
JOOCTHKCHHUNA (PU3MKH;
e — OCO3HAHWUE BAKHOCTU MOPAIBHO--3TUUYECKUX MPUHIMIIOB B ACATEIILHOCTH
YU€HOTO;
e 3)3CTEeTHYECKOTr0 BOCIMTAHUS:



— BOCIPUATHE 3CTETUUYECCKUX KAUECTB (PU3NUYECKON HAyKW: €€ TapMOHUYHOTO
NOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT' 0 MO3HAHMS

— OCO3HAHWE IEHHOCTH (U3WYECKOW HAYKHM KaK MOIIHOIO WHCTPYMEHTA
[TO3HAHWST MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAKHEUIIEW COCTABJIAIOIIEH
KYJIBTYPBI,

— Pa3BUTHE HAYYHOH JO003HATENBHOCTH, MHTEPECA K HMCCIIECI0BATEIBCKON
JESATENbHOCTH,

S) ¢opmupoBaHusi  KYJbTYpPbl 300POBbSI H  3MOLHOHAJIBHOIO
Os1aromnoJry4ust:

— OCO3HAHHWE LEHHOCTH Oe30macHoro ooOpa3a J>KA3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTH NPaBWJ O€30MaCHOTO TMOBEICHUS HA
TPAHCIOPTE, HA JOPOTaAX, C JIEKTPUYECKHUM U TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAITHUX YCITOBUSIX;

— c(opMUPOBAHHOCTh HABbIKA PEPIICKCHMU, MNPU3HAHUE CBOErO IpaBa Ha
OLMOKY M TAaKOTO K€ MpaBa y APYroro 4eaoBeKa,

6) TPy10BOIr0 BOCIIMTAHUSL:

— AQKTUBHOE Yy4YaCTUE B PEIICHWM MPAKTUYECKMX 331a4 (B paMKax CEMBH,
0o0pa3oBaTeNpHOM  OpraHM3alMM, TOpoAa, Kpasi) TEXHOJIOTHYECKOH U
COLMATIbHONW HANPABJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE H (PUINYECCKHUX
3HAHUM,

— MHTEPEC K MPAKTUYECKOMY M3YUYEHHIO TPOECCHIA, CBA3aHHBIX C (PU3UKOIA;

7) 3K0JIOTHYeCKOr0 BOCTIUTAHHUS:

— OpMEHTALMs HA MPUMEHEHHE (DPM3MUYECKUX 3HAHWWA JJI PEUICHMS 33134 B
00NacTH OKPY’KAKOWIEH Cpenbl, TUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MOCJICACTBUI 7151 OKPY>KAFOIIEH CPEIbl,

— OCO3HaHME IIOOAITBHOIO XapakTepa JKOJIOTMYECKUX NPOOJEM M MyTeH HX
peLIEHUS;

8) aganTauum K M3MEHSIIOIIMMCS YCJOBHSIM COLMAJILHOI M NPHUPOAHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJCWHCTBAM MPH BBIMTOJHECHUM WCCICAOBAHUNA W
NPOEKTOB (PU3MUECKONH HANPABJICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
JOPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIETCHTHOCTH YEPE3 MPAKTHYECKYIO
JESATENBHOCTB;

— nOoTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCIE (OPMYJIUPOBATH
UJCH, TOHSTHS, TUIIOTE3bI O (PU3HUECKAX OOBEKTAX U SIBJICHUSX,

— OCO3HaHUE NACPUIMTOB COOCTBEHHBIX 3HAHUI W KOMIETCHTHOCTEH B 00J1aCTH
(u3nKH;



e — IUIAHUPOBAHWE CBOErO0 PA3BUTHS B NPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHUM,

e — CTPEMJICHUE AHAJIM3UPOBATH U BBISBJISTH B3AMMOCBSI3U MMPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIOJIb30BAHUEM (PU3NYECKUX 3HAHWIA,

e — OIEHKA CBOMX [JCUCTBHM ¢ Y4Y€TOM BIIMSHHAS HA OKPYIKAKOIIYIO CpENy,
BO3MO>KHBIX [JIOOATBHBIX MOCIEACTBAN.

METAIPEIAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHs TporpaMMbl MO (PM3MKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromerocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJbTaThI, BKIIIOUAIOIINE M03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHBIC NEHCTBUS,
KOMMYHHUKATUBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCATIbHBIC YUCOHBIE ACHCTBHSI.

Ilo3HaBaTe/ibHbIEC YHHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3oBbie Jjornueckue aelicTBUA:

BBISIBJISITh W XapPAaKTEPU30BATh CYIIECTBEHHBIC NPH3HAKK OOBEKTOB
(SIBJICHHAI);

YCTAHABIIMBATh CYLICCTBEHHBIN MPU3HAK KIACCU(UKALMN, OCHOBAHUS AJIsI
0000LICHHS U CPAaBHEHMS,

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHSI B PACCMATPUBACMBIX (PaKTax,
JAHHBIX U HAOIOICHUSX, OTHOCSAIIMXCS K (PU3UUECKUAM SIBJICHUSIM,
BBISIBJIATH MPUYMHHO--CJICACTBEHHBIE CBSI3U MPHU U3YUEHUM (PU3HUECKUX
SIBJIEHUH W MPOLIECCOB, JIE€NaTh BHIBOABI C MCIIOJIB30BAHUEM JI€TYKTUBHBIX
U MHAYKTUBHBIX YMO3AKIIOUEHUH, BHIABUTATh TUIIOTE3bI O B3aUMOCBS3IX
(PM3UYECKUX BEJIMYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHoco0 peuieHus Y4YeOHOW (PU3NYeCKOn
3a1a4M (CPaBHEHUE HECKOJIBKMX BAPUAHTOB PELICHUs, BBIOOP HambOosee
NOIXOJAIECTO ¢ YYETOM CAMOCTOSATENBHO BbIICTICHHBIX KPUTEPHEB).

ba3oBbie ucciien0BaTe/IbCKUe AeiiCTBHUSA:

UCIMOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUIA HHCTPYMEHT MO3HAHMSI,
NPOBOANTH MO CAMOCTOSATENBHO COCTABJICHHOMY IIJIAHY OIBIT, HECIOKHBIN
(U3NYECKUIl SKCIEPUMEHT, HEOONBIIOE WCCACAOBAHUE (PUBHUYECKOTO
SIBJICHMUSI,

OLEHMBATh HAa MPUMEHUMOCTH U  JOCTOBEPHOCTH HMH(OPMALHIO,
NOJTYYEHHYIO B XOJI€ UCCIICIOBAHMS MJTH SKCIIEPUMEHTA,

CaMOCTOATEBLHO (POpMYySMPOBaTH 0OOOIIEHUS U BBIBOJBI MO Pe3yJibTaraM
IPOBEAEHHOTO HAOFOICHUS, OMBITA, UCCIICIOBAHMS,



NPOrHO3UPOBATh  BO3MOXKHOE  JANBHEHINEE PA3BUTHE  (PU3HUECKHUX
MPOLECCOB, & TAKXKE BBIIBATaTh MPEANOIO0KEHUS 00 X PA3BUTHHA B HOBBIX
YCIIOBHSX B KOHTEKCTAX.

Pabora ¢ napopmanueii:

NPUMEHATH PA3JIMYHbIE METObI, MHCTPYMEHTHI M 3aPOCHI MPH MOUCKE U
orOope MH(pOpPMaUWU WIA JAaHHBIX C YYETOM MPEMIOKECHHON yueOHOH
(hu3MYECKOi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CaMOCTOSITEILHO ~ BbIOMpaTh ONTHUMAJBHYK) (POpPMY MpPEACTABICHUS
uHpOpMaMl W WIIIOCTPUPOBATh PEUIACMBIE 3aJaYd  HECIOKHBIMHU
CXEMaMU, IuarpaMMamMu, HHOH TrpauKoil U nX KOMOWHALUSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

B X0J€ OOCYXKIEHUs Y4eOHOro Marepuaia, pe3yJbTaroB J1adOpaTOPHBIX
padoT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIAEMOM TEMBI U
BBICKA3bIBAaTh WJICH, HAILICJICHHBIC HA PEIICHUE 3aJa4d M MOAACPKAHUE
OnaroKenaTeaILHOCTH OOIICHUS,

COIMOCTABIIATh CBOM CYXKIACHHS C CYXACHHUSAMH JPYI'MX Y4YaCTHUKOB
auanora, oOHapy>KMBaTh pa3jnuve U CXOACTBO MO3HIINI;

BBIPAXATh CBOK) TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJIBTATHI BBIMOIHEHHOTO (PU3MYECKOTO ONbITA
(3KCIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBUAYAIbHOM paboThl MpPU PEIICHUM KOHKPETHOH (PU3MUYECKOM
npoOJIEMBI,

NPUHUAMATD L€ COBMECTHOM NEATENBHOCTH, OPraHU30BBIBATL JICHCTBUS
no €€ JOCTIKCHHUIO: paclpedciiaTh POJH, OOCYKIaThb MPOLECCH W
PE3YJIbTaThl COBMECTHOM pabOThI, 0000IATh MHEHU S HECKOJIBKUX JTFOJIEH;
BBITIOJHATH CBOKO 4acTh PabOTHI, JOCTHrasi KAYECTBEHHOTO Pe3ysbTara no
CBOCMY HANPABICHUKD M KOOPAMHHUPYS CBOM JACHCTBHS C JAPYTUMHU
YJIEHAMU KOMAH /bl

OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE e CTBUS

Camoopranusanusi:

BBISIBJISITH TPOOJIEMBI B JKHU3HEHHBIX M YYEOHBIX CUTYalHMsIX, TPEOYIOMMX
JUTS peteHust QU3NYECKUX 3HAHWIA,



OPUEHTUPOBATLCA B Pa3IMYHBIX NOAXOJAaX MPUHATHS  PELICHUI
(MHIMBUAYATbHOE, MPUHATHE PEIICHUS B TPYMIE, MPUHATHE PEIICHUH
Ipymmnoit),

CaMOCTOSITENTEHO COCTABJIATh AJITOPUTM PEIICHUST PU3NUECCKON 3a1auul WK
IUIaHA WCCJICJOBAHUS C YUYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTHPOBATH MPEUIaracMbI€ BAPUAHTHI PEIICHAN;
Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLHOHAJILHBII HHTEJJICKT:

JaBaTh AIEKBATHYIO OLICHKY CUTYallMW W MPeJiararh MaH €€ U3MECHCHUS,
OOBSCHATh NPHUYMHBI  JOCTWIKEHHS  (HEOOCTHMIKEHMS)  PE3yJIbTaTOB
JESATENLHOCTH, JABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTHBBI B JACATEILHOCTh (B TOM YHMCIIE B XOJ BBITOJIHCHUS
(U3NYECKOr0  MCCIEAOBAHWS WMJIM NPOEKTa) HA OCHOBE  HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYalWi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YNIbTATA UEIH U YCIOBHSIM;

CTaBHUTH ceOs HA MECTO APYrOro 4eJOBEKA B XOJE CIOPA WIA JUCKYCCHH
HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
NPU3HABATh CBOE MPABO HA OIMOKY MPU PELICHAN (PU3NYECKUX 3a1a4 WIH
B YTBEPXKICHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MTPABO APYroTo.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 kj1acce MpeIMETHBIC PE3YyJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHUH:

UCMOJIb30BAaTh  TMOHATUS:  (PU3MYECKME M XUMHUYECKUE  SBJICHHS,
HAOJIIOICHUE, DKCIEPUMEHT, MOJAECIb, TUIOTE3a, CIUHMIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSHUS BELIECTBA (TBEPHOE,
JKUJAKOE, Ta3000pa3HOE), MEXAHWYECKOE NBHXKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PaBHOACUCTBYOLIAS
cwia, aedopmaums  (ympyras, — IJACTUYECKas),  HEBECOMOCTb,
COOOIIAOLIMECS COCYIbI,

paznuyarh sBicHUS (AudQy3us, TEMIOBOE ABUKECHUE YACTHI] BEUICCTBA,
PaBHOMEPHOE  JBW)KEHUE, HEPABHOMEPHOE  JBWKCHUE, HHEPLUS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TENl C 3aKPEIUIEHHOH OChIO
BpallICHUs], TIepeAaya JaBJICHUS TBEPABIMM TEJlaMH, S>KUIKOCTSIMH U
razamu, arMoc(pepHO€ JaBJICHWE, IUIABAaHUE TEJ, MPEBPALICHUS
MEXAHUYECKOM PHEPruu) MO OMUCAHMIO MX XApaKTEPHBIX CBOWCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3UUYECKOE SBIICHUE;



pacro3HaBarh MPOSIBJICHHE M3YYEHHBIX (DU3MUECKHX SBICHUN B
OKPY’>KalIIEM MHUPE, B TOM 4YHUCIIC (PU3HYECKHE SIBJICHUS B MPUPOJE:
OPUMEPBI ABMXKCHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOH M HEKHMBOW
OPUPOJE, ACHCTBHE CHJIBI TPEHHMS B NPHPOJE W TEXHUKE, BIIMSHUC
aTMOC(epHOro NABIEHUS Ha >KMBOH OPraHW3M, MJIABAHWE PBIO, pblYard B
TEJIE YEJIOBEKA, MPU 3TOM MEPEBOANTH MPAKTHUECKYIO 3aa4y B YUECOHYIO,
BBIJICTISATh CYLIECTBEHHBIE CBOWCTBA (TPU3HAKY ) PU3NYECKUX SIBIICHUIA,
OTKCHIBATh M3YUYEHHBIC CBOMCTBA TE€I U (PU3NYECCKHUE SIBICHUS, UCTIOIB3Ys
(u3nUecKre BEIMYMHBI (Macca, O0BEM, MIIOTHOCTh BEHIECTBA, BPEMS,
NyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSHKECTH, BEC
TENa, CWIa TPEHHs, JaBICHHE (TBEPAOTO TeNa, S>KUIKOCTH, ras3a),
BBITAJIKMBAKOIIAS CHJIa, MEXaHWYECKas pad0oTa, MOIIHOCTb, TUIEHO CHJIBL,
MOMEHT CWJIBI, KO3(PPUUHMEHT TONE3HOTO JACWHCTBHS MEXAHH3MOB,
KAHETUYECKAas W TMOTEHIMAIbHAS SHEPrus), MPH OMHUCAHWUW TPABUIIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  MCHOJB3YEMBIX  BEIMYHH, HX
00O3HAYCHUsT M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH IPAPUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEIMYMH;
XapaKTepU30BaTh CBOHCTBA TEN, (PU3NYECCKUE SIBJICHUS W MPOLECCHI,
UCIOJIB3YS MPaBWJIa CIOKEHUST CHJ (BOJb OJHOM NpsMON), 3akoH ['yka,
3akoH [Tackans, 3akoH Apxumena, MPaBUIIO PaBHOBECUs priyara (0yoka),
«30JI0TOE MPaBWJIO» MEXAHHMKHM, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruM, OPH 3TOM JIaBaThb CIIOBECHYXO (DOPMYJIMPOBKY 3aKOHA W
3aMHUCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE,

OOBACHATH (PU3MUECKUE SIBIICHHUS, MMPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHTyalMii MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO--CIIEACTBEHHBIE CBS3H, CTPOUTh OOBICHEHUE U3 1-2
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 1—2 M3YYEHHBIX CBOWCTBA (PU3NUYECKUX
SABJICHUH, PU3NYECCKUX 3aKOHA WJIA 3aKOHOMEPHOCTH,

pemare pacuéTHele 3amaud B 1-2 ACHCTBHS, HCIONB3YS 3aKOHBI W
(GOpMyJIbI, CBS3BIBAIOIINE (PU3NYECKUE BEJIMYMHBI. HA OCHOBE aHaju3a
YCIIOBHS 337a4M 3aMUCBIBATH KPATKOE YCIOBHE, MOJACTABIATh (PU3MUECKHE
BEIIMYMHBI B (DOPMYJIBI M MPOBOAMTH PACYETHI, HAXOAWUTH CIPABOYHBIC
JAHHBIE, HEOOXOAUMBIE Uil PEIICHUS 33714, OLECHUBATh PEATMCTHYHOCTD
NOJTyYEHHOM (PU3NUECKON BEMYMHBI,

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH MOMOIIA
(U3NYECKUX METOI0B, B ONMCAHUN UCCIICTOBAHMS BBIACSATH MPOBEPSIEMOE
OPEANONIO’)KeHNE  (TUMOTE3y),  pa3idyarb W HMHTEPIPETUPOBATH



NOJTYYEHHBI PE3yNIbTaT, HAXOAUTh OINMOKM B XOJAE ONBITA, JENaTh
BBIBO/JIbI 10 €70 PE3YJIbTATaM;

OPOBOAWTH OMBITHlL MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(hU3HYECKUX CBONCTB TEJT. (hOopMynMpPOBATH MIPOBEPSIEMBIC
NPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO 000PYAOBAHHS,
3aMKUCHIBATEH X0/ OMbITA U (POPMYIMPOBATH BHIBOBL,

BBITIOJIHATE MPSMbIE HM3MEPECHUS PACCTOSIHUS, BPEMEHH, MAcCChl TENA,
00béMa, CHUIBI WM TEMIEPATYPbl C MCIOIb30BAHUEM AQHAJIOTOBBIX U
nu(QpoBBIX MPUOOPOB, 3aNMUCHIBaTh IOKa3aHHWs MPUOOPOB C  YUYETOM
3aIaHHOM a0COJTFOTHOM MOTPENTHOCTH U3MEPCHUIA,

IPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3HUECKON BEIMYMHBI OT
APYyroil ¢ WCHOJIb30BAHUEM MPSIMBIX KM3MEPECHUH (3aBUCMMOCTH TYTH
PAaBHOMEPHO JIBHKYILErOCS Tela OT BPEMEHM [BHXKEHMS TeEja, CHJIIbI
TPEHUS CKOJIBKEHMS OT BECA TEJa, Ka4eCTBA 00paOdOTKHU MOBEPXHOCTEH TEN
Y HE3aBUCHMOCTH CHWJIbI TPEHUS OT IJIOIIAAA COMMPHUKOCHOBEHUS TEIT, CUIIBI
YIPYTOCTH OT YAJWUHEHUS TMPY>KUHBI, BBITATKABAKOLICH CHIIBI OT 00BEMA
NOTPYXEHHON YacTH Tella U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€NA, OT MIYyOWHBI, HA KOTOPYIO NOTPYIKEHO TEIO, YCIOBUH
TUTABAHMsI TEJ, YCIOBHIA PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IUIAHAPOBAHUKA  y4€OHOrO HMCCIEAOBAaHWs, COOMparh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIENys MPEAJTOKEHHOMY IUIaHy, (UKCUPOBATh
pPE3yAbTaThl MOJIYYCHHON 3aBHCHMOCTH (DU3WYECKMX BEJIIMYMH B BHJIE
NPEUIOKEHHBIX TAONWL W TPa(UKOB, AENIATh BBIBOJABI MO PE3yJIbTATAM
UCCIICIOBAHHSI,

NPOBOJANTH KOCBEHHBIC W3MEPEHMS (PH3MUECKMX BEIWYUH (IJIOTHOCTH
BEUICCTBA SKUAKOCTA W TBEPAOrO TeEla, CUla TPEHHUS CKOJBKCHHS,
JABJIICHUE  BO3/yXa, BBITAIKMBAIOWIAS  CWJIa, JCHCTByrOIAs  Ha
NOTPYXEHHOE B KUAKOCTb TENO0, KOAI(PPUUIHMEHT MOJNIE3HOrO NCHCTBUS
OPOCTBIX MEXAHWU3MOB), CIEAysS NPEUIOKEHHOW WHCTPYKUMU. TIpU
BBITIOJTHCHUHA W3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYK) YCTAHOBKY W
BBIYMCIIATh 3HAYCHUE UCKOMOW BEJIMYHHBI,

COOJIOAATH MPaBUJIA TEXHUKK OE30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM;

YKa3bIBaTh MPUHUUIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOIIAOIIUECS COCYAbI, OapoMeETp,
pblyar, NOABUKHBIA U HEMOABWKHBIN OJIOK, HAKIIOHHAS MJIOCKOCT;
XapaKkTepU30BaTh MPUHUUMBI JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOH HA WX omnucaHuss (B TOM YHCIE:
NOJUIMITHAKK, YCTPOWCTBO BOAONPOBOAA, TUIAPABIMYECKUI mpecc,



MaHOMETP, BEICOTOMEP, TOPUIHEBOM HACOC, APEOMETP), UCTIOB3Ys 3HAHUS
O CBOMCTBax (pM3WYECCKUX SBICHUH U HEOOXOAMMBIC (PU3MYECKHAE 3aKOHBI
Y 3aKOHOMEPHOCTH,

OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOPMALMIO O  OPHUMEPaXx)
MPAKTUYECKOTO HMCIOJb30BAHUSA (PU3MYECKMX 3HAHWNA B IMOBCEIHEBHOM
JKU3HU AJi oOecreueHus: 0€30MacHOCTH MPU 00palieHuH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KarOLIEH Cpeae;

OCYIIECTBIATE OTOOp HKCTOYHMKOB WH(popmaumu B HHTepHeTe B
COOTBETCTBUM C 33JAHHBIM TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEHOIIMXCS
3HAHUA M TYTEM CPABHECHUS PA3JIMYHBIX HMCTOYHWUKOB  BBIICHATH
uH(pOPMALMIO, KOTOpas SBISETCS MPOTHBOPEYHMBONH WM MOXKET OBITH
HEIOCTOBEPHOM,

WCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPXaHMs, CIPABOYHBIE MAaTCpHAIIbI,
pecypebl ceth MIHTEpHET, BNaAeTh MPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAILIUK U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHMKOB WH(pOpMauu (PU3HUECKOTO COACP)KAHUS, B TOM
yucie myOnu4HO JeNiaTh KpaTKue COOOUIEHUS O PE3yjbTarax MPOCKTOB
WIA Y4YeOHBIX HMCCIEAOBAHWH, TPH 3TOM TPaMOTHO HMCHOJIb30BATh
W3YYCHHBI TOHATHHHBIA anmapar Kypca (M3MKH, CONPOBOKIAThH
BBICTYIUICHUE MIPE3CHTALAEN;,

IOPHU BBINOJHEHUM YYEOHBIX MPOEKTOB WM MCCIICAOBAHWMA pacnpeaciisTh
OOSI3aHHOCTH B TPYNIE B COOTBETCTBHUM C IOCTABJICHHBIMHM 33JaYaMH,
CIICIUTh 32 BBINOJHEHUEM I[JlaHA JACWCTBUNA, aJEKBAaTHO OLCHUBATH
COOCTBEHHBIA  BKJIaA B  JESATENIbHOCTh  T'PYIIBI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3AMMOJEHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

K xoniy oOyueHus B 8 kyacce mpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHMIA:

MCITOJI30BATh TIOHATHUS. Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABHKECHUE
ATOMOB U MOJIEKYJI, arPETaTHbIE COCTOSHUS BEIECTBA, KPUCTATUIMYECKUE U
amMop(HbIC TENa, HACBHIIICHHBIH W HEHACBHIIMICHHBIM Map, BIIAYKHOCTH
BO3[yXa, TEMIICpaTypa, BHYTPEHHSST SHEPrUsl, TEIUIOBOM JBHUIaTElNb,
AIEMEHTAPHBIN JJIEKTPUUECKUI 3apsijl, SNEKTPUUECKOE TOJIE, MPOBOJIHUKHA
U MBJIEKTPUKH, MTOCTOSTHHBINA 3JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pa3nuuaTh SBICHUS (TETUIOBOE PACIIMPEHUE M CXKATHE, TEIUIONEpeaaya,
TEMJIOBOE PAaBHOBECUE, CMAYMBAHUE, KAWJUIAPHBIC SIBICHMS, UCIIAPEHUE,
KOHACHCAUWs, IJIABICHHAE, KpUCTAIM3auus (OTBEPAECBAHUE), KHUIICHHE,



TEIIoNnepeaaya (TEMIOMPOBOIHOCTb, KOHBCKIIHS, U3TTYYEHUE ),
ANEKTPU3ALMS TEJl, B3AUMOJCHCTBUE 3apAI0B, ACHCTBHS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJECHCTBAE MArHUTOB, ICWCTBHUE
MArHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKLIHS )
N0 ONUCAHWIKD WX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBJICHHE M3YYEHHBIX  (PU3MYECKHUX  SBICHUI B
OKPY’>KalIIEM MHUPE, B TOM 4YHUCIIE (PU3MYECKHE SBJICHUS B IMPUPOJE:
NOBEPXHOCTHOE HATSKEHUE M KANWULIPHBIE SIBIEHUST B MPHPOJAE,
KpUCTAUIBL B Tpupoje, wm3nyueHue CONHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa30BaHUE POCHL, TYMAHa, UHES, CHETA, SJIEKTPUYCCKHE
ABJICHUSL B atMoc(epe, dMEKTPUUYECTBO KMBBIX OPraHM3MOB, MArHUTHOE
noje 3eMiM, Apeld MOIFOCOB, POJIb MAarHUTHOIO TOJS JJsl JKA3HH Ha
3emiie, MOJIIPHOE CHSIHKE, MPU 3TOM NEPEBOAUTHh MPAKTHYECKYIO 334a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKK) (PU3MUECKUAX
SIBJICHUM

OINKCHIBATh M3YUYEHHBIC CBOMCTBA T M (PU3NUYECKUE SIBICHUS, UCTIONB3YS
(U3nYECKUE BEIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPTHS, KOJTMYECTBO
TEIUIOTHI, yJENbHAsA TEIJIOEMKOCTh BEUICCTBA, VYACHbHAA TEILIOTA
TUIABJICHUS, YJENbHAS TEIJIOTa MapooOpa3oBaHusl, YIENbHAS TEIIOTA
CrOpaHUsl TOIIMBA, KOA(D(PHULIMEHT MONE3HOr0 JECHCTBUS TEIIOBOM
MalIMHbI, OTHOCHUTEIbHAS BIAKHOCTh BO3/YyXa, JJICKTPUUYECKUH 3apsj,
CWJIa TOKA, 3JEKTPUYECKOE HAMPSLDKEHHUE, COMPOTHBIICHHE MPOBOIHUKA,
YAEABbHOEC  CONMPOTHBIICHWE  BEHIECTBA, PpadoTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKA), NOPHA ONUCAHMHA TPABWIBHO  TPAKTOBATH
(U3NYECKUI CMBICTT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHUS W €OMHHIIBI
(U3NYECKUX BEIIMYMH, HAXOMUTh (POPMYJIbI, CBS3bIBAIOIIME JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMH BEIMYAHAMH, CTPOUTH TpapuKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTMYNH,

XapaKTepU30BaTh CBOHCTBA TEN, (PU3NYECKUE SIBJICHUS W IPOLECCHI,
WCIOJIb3ysl OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KHHETUYECKOH TEOPHH
CTPOCHHSI BEIIECCTBA, MPUHLMUI CYNEPHO3MIMH TMOJICH (HA KAaYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsaa, 3akoH OMa A y4acTKa LUENH, 3aKOH
JUkoynsa—JleHna, 3aKkOH COXpaHEHHMs DOHEPruy, IPd 3TOM  JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBhIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHHE,

OOBACHATh (PM3NYECKUE TPOLECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTYalMi MPAaKTUKO-OPUECHTHPOBAHHOIO XApAKTEPA: BBISBIIATH
NPUYUHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 TOTMYECKUX



1aroB ¢ Omopoil Ha 1-2 M3Y4YEHHBIX CBOWCTBA (IU3WYECKUX SIBICHHIA,
(pU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pewars pacuéTHele 3a1ayd B 2-3 JCHCTBUSA, HCIOIB3YyS 3aKOHBI M
(GOpMyJIbI, CBS3BIBAIOIINE (PU3UUYECKUE BEIMYMHBI. HA OCHOBE aHaau3a
VCIIOBHSL 3a/la4yd 3alMCBIBATH KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl PEUICHHWsS 3aJa4yd, BBIOMPATh 3aKOHBI W (QOPMYJIBL,
HEOOXOMUMBIE AJi1 €€ PpEUICHUs, NPOBOAMTH PAacyéThl W CPAaBHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECKOM BETUYMHBI C U3BECTHBIMU JAHHBIMMU,
pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPU TMOMOIIA
(U3NYECKUX METOMIOB, WCIOJIb3Ys OMHCAHWE WCCIICIOBAHMS, BBIACTSATH
[POBEPSAEMOE  MPEANOJIOKEHAE, OLEHWBATh IPABWIBHOCTE MOPSIKA
[IPOBEACHUS UCCIIEIOBAHMS, AETATh BEIBOIBI;

OPOBOAWTH OMBITHl MO HAOMIOACHWIO (PU3MYECCKUX SBICHHUNA WA
(pU3NYECKUX CBOMCTB TEJ (KAMUJUIAPHBIC SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro 00bEMa, TEMIIEPATYPhl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusi NPU M3IIYYCHHHM OT ILBETA MINIyYArOMICH (MOriIomarouieil)
ITOBEPXHOCTH, CKOPOCTh UCHAPEHUs BOJBI OT TEMIEPATYPhl *KUAKOCTU U
mIomaan €€ TMOBEPXHOCTH, OJJIEKTPHU3ALMSA TeI W B3aUMOJCWCTBHE
DNEKTPAYECKUX 3apAl0B, B3aWUMOJICWCTBUE IOCTOSAHHBIX MAarHUTOB,
BA3VQIM3allisl MAarHATHBIX T[IOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUSA
MAarHATHOrO MOJIA HA MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOJABUTATENsl MOCTOSHHOTO TOKa).  (pOPMYJIMPOBATH
POBEPSAEMBIC MPEATIONONKEHHS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHUs, OMMCHIBATh X0/ OMbITa U (POPMYJIMPOBATH BHIBOJIBI,
BBITIOIHATE ~ MPAMBIE  WU3MEPEHUA  TEMIIEPATypPbl,  OTHOCUTEIBHOMN
BII&KHOCTA BO3AyXa, CHJIbI TOKA, HAIPDHKEHUs C UCIOIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PM3MUECKHUX BEJIIMYMH, CPABHUBATH
PE3YJIBTAThl U3MEPEHUI € YUETOM 33JaHHOUN a0COMIOTHOM MOrPEIIHOCTH;
NPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3HUECKON BEIMYMHBI OT
ApPYyroil C HCIOJNB30BAHMEM MPSAMBIX H3MEPEHW  (3aBUCUMOCTH
CONPOTHUBJICHUS MPOBOJHMKA OT €ro JUIMHBI, IUIOLAAM ITONEPEYHOTO
CEUYCHUA U YACIIBHOIO CONPOTUBIICHUS BEILECTBA MPOBOAHMKA, CUIIBI TOKA,
MAYLIEr0 4Yepe3 IMPOBOAHUK, OT HANPsHKEHWS HA  IPOBOJHHUKE,
WCCIICIOBAHAE TIOCJICAOBATENIBHOTO MW MApPaUIEIBHOTO  COCAUHEHUHN
NPOBOJHMKOB). TUIAHMPOBATH MCCIICIOBAHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIENys MPEJIOKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHOH 3aBUCMMOCTM B BHJE TaOnHuI W TpaduKos,
JENaTh BEIBOABI 10 pe3yiabTaraM UCCIIEI0BaHN,



OPOBOJUTL KOCBEHHBIE H3MEpPEHHsS (PU3MUYECKUX BEIUYUH (yIeNbHas
TEMIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIECHUE MPOBOAHMKA, padoTa u
MOIITHOCTh JJIEKTPUYECKOTO TOKA): MJIAHMPOBATh M3MEPEHHUsS, COOUPATh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEAIOKEHHON WHCTPYKLUU, U
BBIUUCIIATH 3HAUECHUE BETUUMHBIL;

COOJIIOAATH MPaBWJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM;

XapaKkTepu30BaTh MPUHUUNBI  JEHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOi Ha WX omucaHus (B TOM YHUCIE:
cucTeMa OTOIUICHHMS JAOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIepMETp,
BOJIETMETP, CUETUYMK DJICKTPUUYECKOH HHEPIUM, DJIEKTPOOCBETUTEIbHBIC
npUOOPbI, HArPEBATEIBHBIE IIEKTPONPUOOPHI (TPUMEPHI), SNEKTPHUECKUAEC
OPEIOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOIBUTATENb MOCTOSHHOTO TOKA),
UCMOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJIICHUI M HEOOXOIUMbBIC
(pU3NYECKUE 3aKOHOMEPHOCTH,

pacno3HaBaTh TMPOCThIE TEXHUUYECKUE YCTPOHCTBA W U3MEPUTEIbHBIE
opubOpel MO CXEMaM M CXEMATUYHBIM  PUCYHKaM  (GKUAKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOM, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUYECKHX
Henei ¢ nociaea0BaTebHbBIM U NapaJljieIbHbIM COCTUHEHUEM DJIEMEHTOB,
paznuyas yCia0BHbIE 0003HAUYECHUS SJIEMEHTOB JICKTPUUECKUX LIENEH;
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(MOPMALMIO O  NPHUMEPAX)
MPAKTUYECKOTO MCMOJIb30BaHUSl (DM3UYECKUX 3HAHWKA B MOBCETHEBHOMN
YKU3HU JUIs o0ecrieueHnsi 0€30MacHOCTH MPH OOpAIEHUH ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 370POBbS M COOJIOACHUS
HOPM 5KOJIOTUYECKOTO TIOBEJICHUS B OKPY>KaIOLIEH Cpee;

OCYLIECTBIIATh MOUCK HMHQPOPMALMU  (PU3UUECKOTO COACPKAHUS B
HMuTepHeTe, Ha OCHOBE MMEIOLMXCS 3HAHUH U MYyTEM CPABHEHMUSI
JOMOJHUTENBHBIX ~ MCTOYHUKOB  BBIIENATH  HMH(OpMaIMIo, KOTOpas
SIBJISIETCS TPOTUBOPEUMBON WIJIM MOXKET OBITh HEJOCTOBEPHOM;
UCTMOJIb30BATh MPH BBIMOJHEHUH YUEOHBIX 3aJaHUi HAyUYHO--MIOMYJISIPHYIO
auteparypy  (pU3MUECKOro  COAEP)KaHMs, CIOPABOYHbIE  MaTepUaibl,
pecypcbl ceth UHTEpHET, BIaAeTh MPUEMAMU KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMAIIUU U3 OAHONW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPAaTKUE YCTHBIE COOOLICHUS,
0000mas wuHGOPMAIIMI0O W3 HECKOJBKAX HCTOYHUKOB (DU3HYECKOTO
COJCpKaHUs, B TOM UHCIEe NYOJIMYHO TMPEACTABIIATH PE3YJIbTaThl
OPOCKTHON WM UCCIEAOBATENLCKOM ACSITENbHOCTH, MPU ITOM TPAMOTHO



UCMOJIb30BaTh M3YYCHHBI MOHATUHHBIA anmapar Kypca (QHU3MKH,
COIIPOBOYKIATH BEICTYIICHUE ITPE3CHTALINEH,

OPA BBINOJHEHUM YYEOHBIX MPOCKTOB W MCCICIOBAHMNA (PU3MUECKHAX
IPOLIECCOB  paclpeneNaTh O0S3aHHOCTH B TPYNIE B COOTBETCTBUH C
ITIOCTABJICHHBIMU 3aJja4aMH, CJICAUTH 3a BBIMIOJHCHUEM IUTAHA JCUCTBAN U
KOPPEKTUPOBaTh €ro, aJACcKBAaTHO OICHUBAThb COOCTBEHHBIM BKIaa B
JNEATENIBHOCTD TPYIIIIBL, BEICTPANBATh KOMMYHUKATUBHOE B3aUMOIECTBHUE,
NPOSIBIISS TOTOBHOCTD pa3peliark KOH(QIUKTHL.

K xoHiy oOyueHus B 9 kjacce npeIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

UCMOJb30BaTh MOHSATHS: CHCTEMA OTCUYéTa, MAarepualibHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO IBWKECHHMS, Ac(opmarius
(yopyras, NIacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TMEPETPY3KH, LEHTP TSHKECTH, aOCOMOTHO TBEPIOE TETO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHUYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
HIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CHEKTPBI UCITYCKAHUS U MOIJIOICHUS, alibda-, OeTa- U raMma-u3inydcHHs,
W30TOIIbI, IAEPHAS SHEPTETHKA,

pa3nuuaTh SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENRHOE
JBW)KCHUE, PABHOYCKOPEHHOE TMPSAMOJIIMHEHHOE [BHXKEHHE, CBOOOIHOE
NaJCHUE TEN, PABHOMEPHOE JIBHKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJI, PEAKTUBHOE ABMKCHHE, KOJIEOATEIbHOE NBMKCHHE (3aTyXaroIIUE W
BBIHY>KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOC IBWKCHHE, OTPAKCHHE
3BYKa, MPSMOJIIMHEHHOE PACHPOCTPAHCHUE, OTPAKCHHUE M IMPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKEHUE OEJIOTO CBETA B
CHEKTP M CJIOXEHHE CHEKTPAJIBHBIX LBETOB, JUCIEPCUSl CBETA,
€CTECTBCHHAs PAJIMOAKTUBHOCTh, BO3ZHUKHOBCHHUE JIMHEHYATOTO CIEKTPa
W3IYUYEHUS ) IO OMUCAHHUEO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3MYECKUX  SBICHUI B
OKPY’)KalIIEM MUPE (B TOM 4YHCIE (PU3NYECCKUE SIBICHUS B MPUPOJE:
NPUJIUBBI U OTJIUBBI, IBMKEHHUE TUTAHET COMHEUHOM CUCTEMBI, PEAKTUBHOE
JOBW)KCHUE OJKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSICCHHAE, CEHCMHUYECKHME BOJIHBL, I[yHAMHW, 3X0, LBETa TEM,
ONTUYECKUE SIBJICHHUS B MPHUPOAC, OMOIOIMYECKOE ACHCTBHE BUIAMMOIO,
yJIBTPAPHUOIETOBOTO W  PEHTTEHOBCKOIO W3JIYYCHHH, €CTECTBCHHBIN
PAIMOAKTUBHBIA (POH, KOCMHYECKHE Jy4YHM, PAAMOAKTHBHOE W3JIyUYCHHE
OPUPOJHBIX MHHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX W3JIYUYECHUH Ha



OpPraHHM3M YeEJIOBEKA), MPU 3TOM MEPEBOAMTH MPAKTHYECKYIO 33734y B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPHU3HAKK) (PU3NUYECKUX
SIBJICHU

OTKCHIBaTh U3YUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHHS, UCIOJIB3YS
(U3NYECKUE BEIMYMHBI (CPEOHSST W MTHOBEHHAs CKOPOCTh Tejla MPHU
HEPABHOMEPHOM JIBWKEHUM, YCKOPEHHE, MEPEMELICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJa TPCHHWS, CWJIA YOPYTOCTH, CWIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAACHHS, BEC TEJlA, WMIYJAbC TENA, HWMIIYJIbC CHIIBL,
MEXaHWYeCKass padoTa M MOIIHOCTh, MOTCHUMAIbHAS JHEPrHsl TENa,
NOJHATOrO HAJl MOBEPXHOCTHIO 3EMIIM, MOTCHLIMAIbHAS SHEPIUs CXKATOU
OPYXKUHBI, KAHETUYECKAs JHEPrusi, NOJHAS MEXaHMYECKas SHEPIus,
NEPHUOA WU YacTOTA KoseOaHuil, JUIMHA BOJHBI, TPOMKOCTB 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPEIIOMIICHUS CPEABI), MPU OMUCAHUA
OPABWJIBHO TPAKTOBATh (DPU3MYECKUH CMBICT HMCHOJIb3YEMBIX BEJTUYMH,
00O3HAYCHUsT M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTMMH BEJIMUYMHAMH,
CTPOUTH IPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIIMYMH;
XapaKTepU30BaTh CBOHCTBA TEN, (PU3NYECCKUE SIBJICHUS W MPOLECCHI,
UCIOJBb3Ysl 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOIO TATOTCHHS,
OPUHLHAIN CYNEPHO3ULMK CWI, TNPUHLUMI OTHOCUTENbHOCTH [anmwmnes,
3aKOHBl HBIOTOHA, 3aKOH COXpPAHEHHsI UMIMYJbCA, 3aKOHBI OTPAKECHUS W
NPETOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3aPSA0BOI0 U MAaCCOBOTO YMCET
OPU SACPHBIX PEAKLMIX, MPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY
3aKOHA W 3aMUCBIBATh €M0 MATEMATHYECKOE BBIPAKEHHUE,

OOBACHATh (PM3NYECKUE TPOLECCHl M CBOMCTBA TEI, B TOM YHCIE U B
KOHTEKCTE CHTYalMil MPAKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIISATH
OPUYUHHO--CIICACTBEHHBIE ~ CBSI3W, CTPOUTh OOBACHEHWE H3 2-3
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUYECKUX
SABJICHUH, PU3NUECCKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

peliath pacyéTHbBIC 3amadd  (ONMUparouIuMecs Ha Ccuctemy u3 2-3
YPaBHEHUI ), HCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIME (PU3MUYECKHE
BCIIMYMHBI. HA OCHOBE aHAIM3a YCIOBUS 33Ja4M 3alUChIBATh KPaTKOe
YCIIOBHUE, BBISBIIATH HEJOCTAOMIME WA W30BITOYHBIE NAaHHBIC, BBHIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JJISl PELICHUS, MPOBOJUTh PACUYETHI U
OLICHWBATH  PEATMCTUYHOCTb TOJYYEHHOTO 3HAUYCHUs  (PU3NUECKOH
BEJIMYMHBI,

pacro3HaBath MPOOJIEMBI, KOTOPBIE MOKHO PEUHIMTh MPH MOMOILA
(U3NYECKUX METOJOB, WCIOJIB3YS OMUCAHWUE WCCIICAOBAHMS, BBIACSATH
IPOBEPSAEMOE  TPEIANONOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSIKA



OPOBEACHUS  KMCCIAECAOBAHMS, JejaThb BBIBOJbL, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHU U OMBITOB;

OPOBOJUTH OMBITHI N0 HAOMIONEHHIO (U3MYECKUX SBICHUNA WM
(U3nYeCKUX CBOMCTB Tesl (M3y4YeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA
COXpAHEHUs DHEPIUM, 3aBUCUMOCTb MNEpUojaa KojeOaHuil MPYy>KMHHOTO
MasiTHUKA OT MAacChl Tpy3a M >KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTb OT
aAMIUTUTYJbI MaJIbIX KOJEOaHUH, TPSIMOIMHEHHOE PACIPOCTPAHEHUE CBETA,
pazyio>keHue OENoro CBeTa B CHEKTP, U3YUYCHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB M300paKeHWs MpeAMeTa B coOuparomiei
JMH3€, HAOMIOJCHUE CIUIOIIHBIX M JIMHEHUYATBhIX CHEKTPOB HW3IYUYCHHS):
CaMOCTOSITENILHO ~ cOOMparh yCTaHOBKY M3  M30BITOYHOrOo Habopa
o0OpyZOBaHusl, OMUCHIBATH  XOJ  OMbITA M €ro  pe3yJbTarhl,
(OpMyMpPOBaTh BHIBOJIBI,

OPOBOJIUTH MPU HEOOXOJMMOCTH CEPUIO MPSIMbIX U3MEPEHUA, Omnpeaesss
CpeoHee 3HAYCHHE W3MEPAEMON BeIMYMHBL ((POKYCHOE pacCcTOsHUE
coOuparomieii  aMH3bI), OOOCHOBBIBATH BBIOOP cmocoda KM3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);

OPOBOJIUTH UCCICIOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEJIMYMH C
UCMOJIb30BAHUEM MPSMBIX M3MEPEHHUH (3aBUCUMOCTbH MYyTH OT BPEMEHHU
Opyd PaBHOYCKOPEHHOM JBIKEHMM O€3 HAdyaJbHON CKOpOCTH, MEpuoja
KOJIcOAHUH MaTeMaTUYECKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIiia OTPaKeHUsl CBETAa OT yrja MaJCHUs W YIJia NPEJOMJICHUS OT YIJia
NaJCHUs). TUIAHUPOBATh HKCCICAOBAHUE, CAMOCTOSITENIbHO COOMpaTh
YCTAHOBKY, (pUKCHpOBaTh pe3yjibTaTbl TMOJYYEHHOW 3aBUCHUMOCTH
(U3MYECKUX BEIWYMH B BUjAC TaOMUIl U T'paUKOB, JENaTh BHIBOJABI IO
pe3ysbTaTtaM UCCIIeI0BaHuUS;

OPOBOJIUTh KOCBEHHBIE M3MEpPEHMs] (PU3UUYECKUX BEJIIMYMH (CPEAHss
CKOPOCTb M YCKOPEHHE Te€jla TMpU PaBHOYCKOPEHHOM JIBUKCHUHU,
YCKOPEHUE CBOOOJHOrO MANCHUS, KECTKOCTh NPY>KHUHBI, KO3PPUIUEHT
TPEHUSl CKOJBKECHHUS, MEXaHMuecKas paboTa M MOILIHOCTh, 4YacToTa WU
nepuosl KojaeOaHWii MareMaTUuyeckoro W MPYXUHHOTO MAasTHUKOB,
ONTUYECKAs CWJa COOMpPAOIIEH  JIMH3BI, PAAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHMS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M
BBIMOJIHATh U3MEPEHUS, CIIEeAys MPEAIOKEHHON MHCTPYKLIUU, BBIUUCIIATh
3HAYEHUE BEIMYMHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI C YUETOM
3aJTaHHO MOTPELIHOCTH U3MEPEHMIA;

COOJIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM;



pa3IyaTh OCHOBHBIE TPU3HAKM W3YYCHHBIX (U3AYECKUX MOJECTEH:
MaTtepuanibHas TOYKa, aOCONIFOTHO TBEPAOE TENO, TOYEUHBIM MCTOYHUK
CBETA, JIy4, TOHKas JMH3a, IUIAHETApHAs MOJENb aroMma, HYKJIOHHas
MOJIENTb ATOMHOTO SAPa;

XapaKTepU30BaTh MPUHUUNBI JCHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOWCTB C OMOPOH HA WX omnucaHuss (B TOM YHCIIE:
CIUAOMETP, NATYAKK TOJOKECHUS, PACCTOSHUS M YCKOPEHMsI, PaKeTa,
3XOJIOT, OYKH, TMepucKom, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO3MMETP, Kamepa BuibCoHa), MCHONB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKMX SBICHHA MW  HEOOXOOuMble  (DU3HUYECKUE
3aKOHOMEPHOCTH,

UCIOJIb30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTHUYECKUX MPOLECCOB
OPU PEIICHUU Y4YeOHO--MPAKTUYECKUX 3a/ad, ONTHYECCKHE CXEMBbI IS
NOCTPOCHUS U300pAKEHHI B IMJIOCKOM 3€pKaje i cOOMparouieii TMH3E,
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOpPMALMIO O  OPHUMEPaXx)
NPAKTUYECKOTO WMCHOJB30BAHUS (PU3MYECKUX 3HAHWNA B TMOBCEAHEBHOM
JKU3HU JJ1 oOecrieueHus: 0€30MacHOCTH MPU 00palieHuH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO TIOBEACHHUS B OKPY>KarOLIEH Cpene,

OCYIIECTBIIATE TOWUCK HMHPOpMALUK  (PU3NYECKOTO  COACPKAHUS B
HHTepHeTe, cCaMOCTOATENBHO (HOPMYIIHPYS OMCKOBBINA 3aMpoc, HAXOAUTh
NYTH OMPEACIICHUST JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUN U JTONOJTHUTEIIbHBIX UCTOYHUKOB,

WCIOJIb30BAaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAYyYHO--TIOMYJISPHYIO
JIUTEPaTypy  (PHU3MYECKOrO0  COAECpP)KaHWs, CIPABOYHBIE MATCpHAIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UH(HOPMALWKY U3 OJTHOH 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOPMAlM W3 HECKOJbKAX HCTOYHUKOB (PH3MYECKOrO COACPKAHMS,
nyOJIMYHO NPEICTABIATh PE3YJIBTATHI MPOEKTHOM WM MCCIEN0BATEBCKON
JESATEIbHOCTA, TPH  3TOM  TPaMOTHO  KCIMOJNBb30BaTh  HM3YYCHHBIN
NOHATUWHBIA anmapar M3y4aeMmoro pasaena (PU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAMEl ¢ Y4ETOM OCOOEHHOCTEH ayIMTOPHA
CBEPCTHUKOB.



TEMATUYECKOE NMNJ1AHNPOBAHNE
7 KNNACC

KonnyecTtBo 4yacoB

Ne HanmeHOBaHWe pas3fenioB U TeM
n/n nporpamMmmbl Bcero

Pasgen 1. ®u3nka 1 e posib B MNO3HaAHUN OKpPY>XXakLLero mupa

11 dun3mKa - HayKa o0 npupoje 2
12 dun3nyeckne BeNNYUHBI 2
13 EcTecTBeHHOHayUHbI MeTOZ MNO3HAHUS 2

WToro no pasgeny 6

Pa3gen 2. NepBoHayvasibHble CBEAEHNA O CTPOEHUM Bel,ecTBa

2.1 CTpoeHune BellecTBa 1
29 [BKXeHne 1 B3anMofeiicTBme vactumy, ’
BeLlecTaa
2.3 ArperaTtHble COCTOAHUA BelwecTBa 2
WToro no pasgeny 5
Pasgen 3. ABUXXeHNe 1 B3auMMOJeNcTBUe Ten
3.1 MexaHn4yecKoe ABMXeHUE 3

3.2 WHepumna, macca, NJIOTHOCTb 4

KOHTpO/IbHbIE MpakTuyeckue

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTenbHble

pecypchbl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f416194

bnénuoteka LLOK
httos://m.edsoo.ru/7f416194

buénunoteka LLOK
httos://m.edsoo.ru/7f416194

buénuoteka LLOK
httos://m.edsoo.ru/7f416194

buénuoteka LLOK
httos://m.edsoo.ru/7f416194

buénunoteka LLOK
httos://m.edsoo.ru/7f416194

buénuoteka LLOK
httos://m.edsoo.ru/7f416194

bnénunoteka LLOK


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

3.3 Cwuna. Bugbl cun

WToro no pasgeny

Pasgen 4. laBneHne TBEPAbIX TeN, XXMAKOCTeW 1 rasos

JasneHwve. MNepepayva gaBneHuns TBEpAbIMU

4.1
Tenamu, XXNUAKOCTAMU U rasamu
4.2 JlaBneHune XXngkoctu
4.3 ATMOCepHoe faBneHue
44 [encTBume XMAKOCTU 1 rasa Ha NorpyxeéHHoe

B HUX Teno
WToro no pasgeny

Pasgen 5. Pa6oTa M MOWHOCTb. SHePrusa

51 Pab6oTa 1 MOLHOCTb
5.2 MpocTble MexaHU3Mbl
5.3 MexaHn4yeckasa sHeprus

WToro no pasgeny
PesepBHOe Bpems

OBWEE KOJTMYECTBO YACOB IO NPOrPAMME

14 1 2
21

3

5

6

7 1 3
21

3 1

5 1
4 1 1
12

3
68 3 12

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

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

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

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

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

bnénuoteka LLOK
https://rn.edsoo.ru/7f416194

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

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

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


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

8 K/TIACC

HanmeHoBaHne pasfenos N Tem
Ne n/n
nporpammbl

Pasgen 1. TennoBble ABNEHUA

11 CTpoeHune v cBOWCTBa BelLecTBa

12 Tennosble npoLecchl

WToro no pasgeny

Pa3gen 2. 9neKTpuyeckme N MarHUTHbIE ABIEHUA

OneKTpuyeckue 3apagbl. 3apsXKeHHble Tena

2.1 .
N X B3aMMOJENCTBUE
2.2 MOCTOSAHHbIN 3NEKTPUYECKUIA TOK
2.3 MarHuTHble fABNeHNA
2.4 ONeKTpoMarHuTHas MHAyKuma

WToro no pasgeny
PesepBHOe Bpems

OBWEE KOJTMYECTBO YACOB IO NPOrPAMME

KonnyecTtBo 4yacoB

Bcero

21

28

20

37

68

KOHTpO/ibHbIE
pa6oThbl

MpakTuyeckue
pa6oThl

15

14.5

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHbIE

pecypcsbl

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

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

Bnénuoteka LLOK
https://m.edsoo.ru/7f4181ce
buénuoteka LLOK
https://m.edsoo.ru/7f4181ce

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


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

9 K/1IACC

Ne n/n

HanmeHoBaHne pasfenos N Tem
nporpammbl

Pasgen 1. MexaHn4yecKue AB/1eHUA

11

12

13

MexaHUUYecKoe ABUXEHUE U CNOCO6LI €ro
onucaHus

B3anmogpeiicTeme Ten

3aKOHbI COXpaHeHuns

WToro no pasgeny

Pasgen 2.

2.1

2.2

MexaHun4yecKMe KonebaHNA N BONMHbI

MexaHunyeckmne KonebdaHus

MexaHun4yeckue BOJHbI. 3BYK

WToro no pasgeny

Pasgen 3.

3.1

KonnyecTtBo 4yacoB

KOHTpO/ibHbIE

Bcero
pa6oThbl

10

20 1

10

40

15

3I'IE‘KTp0MaFHVITHOG none M 3aNNeKTpoMarHUWTHbIE BOJTHbI

ONeKTpoOMarHUTHOE none un
3N1eKTPOMArHUTHbIE BOJIHbI

WToro no pasgeny

Pasgen 4.
4.1

CBeTOBble ABJIEHUNSA

3aKOHbl pacnpocTpaHeHus cBeTa

6

MpakTuyeckue

pa6oThl

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHbIE

pecypcsbl

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

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

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

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

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

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

Bnénuoteka LLOK


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

4.2 JTMH3bI 1 onTUYecKne NpuéopbI

4.3 PasnoxeHune 6en0ro ceeta B CNEKTP

WToro no pasgeny

Pasgen 5. KBaHTOBbIe AB/1eHUA

5.1 VcnyckaHve v nornoweHne cBeta aToMoM
5.2 CTpoeHne aTOMHOTO Agpa
5.3 AfepHble peakuun

WToro no pasgeny

Pasgen 6. MoBTOpMTeNnbHO-0606WarO Wil MogyNb

MoBTOpeHne N 0606w eHNe cofepXaHus
Kypca pun3nku 3a 7-9 knacc

6.1

WToro no pasgeny

OBWEE KOJTMYECTBO YACOB IO NPOrPAMME

15

17

102

27

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

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

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

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

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

Bnénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bnénunoteka LLOK
https://rn.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

NOYPOYHOE NMNJTIAHNPOBAHNE
7 KNNACC

Ne
n/n

Tema ypoka

®du3nka — Hayka o npupoge.
ABneHnsa npupoabl

dunsnyeckne ABNEHUS

duU3nYecKne BENUUMNHbLI U UX
N3MepeHue

Ypok-uccnegosaHue "3mepeHne
TemnepaTypbl NpU NOMOLLY
XWLKOCTHOrO TepMoMeTpa 1 fatymka
Temnepartypsbl”

MeTofbl Hay4YHOr0 MO3HaHUSA.
OnucaHne (U3NYECKNX ABNEHWUI C
NMOMOLLbI Mojene
Ypok-uccnegosaHue "lMposepka
rmnoTesbl: AafibHOCTb NONETa LWapukKa,
MyLWEeHHOro ropu3oHTanbHO, TeM
6onbLle, yeM 60NbLUe BbICOTa NMycKa"

CtpoeHne BewecTtsa. OnbIThl,
[0Ka3blBaloLLMe JUCKPETHOE
CTpOeHVe BeLLecTBa

[BuXKeHne yacTul, BeLlecTsa

KonnyecTtBo 4yacoB

Bcero

KOHTpoO/ibHbIE
pa6oThbl

MpakTunyeckue
paboThl

[JaTta
N3yyeHus

ONEeKTPOHHbIE

uM@ppoBble
o6pasoBaTenbHble

pecypchbl

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff09f72a

bunénuoteka LLOK
https://m.edsoo.ru/ff09fe0a

bunénuoteka LLOK
httos://m.edsoo.ru/ff0a013e


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

10

1

12

13

14

15

16

17

18

19

20

Ypok-uccnefoaHune «OnbITbl N0
HabNOAEHNI0 TENNOBOIO paclumpeHus
rasos»

ArperaTHble COCTOAHMA BeLlecTBa

OC06eHHOCTM arperaTHbIX COCTOSAHWIA
BoAbl. O606LWeHNe No pasgeny
«lMepBOHavanbHble CBeAEHUS O
CTPOEHUN BeLlecTBa»

MexaHu4yeckoe ABMXXEHWe.
PaBHOMepHOe 1 HepaBHOMEpPHOe
LBUXeHne

CkopocTb. EANMHULBI CKOPOCTH

PacyeT NyTW 1 BPEMEHWN ABWXKEHUS

WHepuunsa. Macca — mepa
WHEPTHOCTU Ten

MnoTHOCTL BewecTa. Pacyer macchl
1 obbemMa Tena no ero NAOTHOCTH

Nab6opatopHas pabota «OnpegeneHne
MAOTHOCTW TBEPAOro Tena»

PeweHne 3agay no teme "MN0OTHOCTb
BellecTa"

Cwuna Kak xapakTepucTuka
B3aumogencTteua ten. Cuna
ynpyroctun. 3akoH Nyka

NabopatopHas pabota «M3yueHune
3aBMCUMOCTM pacTsHKeHUS

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a0378

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a05c6

bunénuoteka LLOK
httos://m.edsoo.ru/ff0a079c
Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a0ae4

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a0c10

bunénuoteka LLOK
https://m.edsoo.ru/ff0a0Ofee

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0al23c


https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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(aethopmaumn) NpPy>KMHbl OT
NPWUNOXEHHOMW CUNMbI»
[[ABneHue TaroTeHus. Cuna TaxXecTu

CBSi3b MEXAY CUMON TSHXKECTU U
Maccoli Tena. Bec Tena. PeweHue
3afay no teme "Cwuna tsaxectun"

Cuna TSHXKeCTW Ha ApyrMx nnaHeTax.
®un3nyeckne xapakTePUCTUKMN NnaHeT

W3mepeHwne cun. AuHaMoMeTp

Bec Tena. HeBecomMmocCTb

CrnoxeHune gByX CWU/l, HanpaBneHHbIX
no OAHOW MpsIMOIA.
PaBHoOfelCcTBYlOWaA cun

PeweHne 3agay no teme
"PaBHogeicTBytOWaa cun"

Cuna TpeHus n eé suabl. TpeHue B
npupoae n TeXHUKe

NabopatopHas paboTa «M3yyeHune
3aBMCUMOCTU CUNbl TPEHUS
CKOMIbXXEHUSA OT CUMbl AaBNEHUS U
XapakTepa cornpukacarLuxcs
MOBEPXHOCTEN»

PewleHune 3aaay Ha onpegeneHue
PaBHOAENCTBYHOLLEN CUNbI

PeweHwne 3agay no temam: «Bec
Tena», «Ipaduueckoe n3obpaxeHne

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0al778

bnénuoteka LLOK
https://m.edsoo.ru/ff0a 1502

bnénuoteka LLOK
https://m.edsoo.ru/ff0al8cc

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0al1778

bnénuoteka LLOK
https://m.edsoo.ru/ff0a 1a70

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0alb9c

bnénuoteka LLOK
https://m.edsoo.ru/ff0alcc8

bnénuoteka LLOK
https://m.edsoo.ru/ff0alde0


https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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cun», «Cunbl», «PaBHOAENCTBYOLLas
cun»

KoHTponbHas paboTa no temam:
«MexaHn4yeckoe aBmxeHue», «Macca,
NAOTHOCTL», «Bec Tena»,
«[pathnyeckoe n3obpaxKeHne cui»,
«Cunbl»

[aBneHne. Cnocobbl yMeHbLUEHNA U
yBEe/IMYEHUA JaBNEHNUA

[aBneHune rasa. 3aBMCMMOCTb
[laBneHnsa rasa oT 06béEma,
Temnepartypsbl

Mepefaya gaBneHnUs TBEPAbIMU
Tenamu, XXMAKOCTAMU U rasamu.
3akoH lMackang

[laBneHune B XXUAKOCTU W rase,
Bbl3BaHHOE AE/iICTBMEM CU/bI TAXECTU

PeweHwne 3agay no teme «[laBneHune B
XUAKOCTU U rasze. 3akoH lNackana»

Coobuwatoumecs cocypbl

FmapaBnnMyeckKunii npecc

MaHomeTpbl. [opLUHEBON
XWLKOCTHbIW Hacoc

ATmochepa 3emMnn 1 NPUUNHBI eé
CyLLEecTBOBaHMUA

Bec Bo3gyxa. ATMocgepHoe

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a20a6

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a2376

bnénuoteka LLOK
https://m.edsoo.ru/ff0a25b0

Bnénuoteka LLOK
https://m.edsoo.ru/ff0a2718

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a2826

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a2970

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a3136

bunénuoteka LLOK
https://m.edsoo.ru/ff0a2b5a

bnénuoteka LLOK


https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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[aBneHmne

N3mepeHne aTMoC(epHOro gasneHus.
OnbIT Toppuyennn

3aBMCUMOCTb aTMOCHEPHOro
[aBNeHNs OT BbICOTbI Haf YPOBHEM
mopsA

bapomeTp-aHepouns. ATmocgepHoe
[aBJIeHNe Ha Pa3/IMYHbIX BbiCOTaX

PeweHne 3agay no teme "
ATMOC(epHoe aaBneHue"

[eicTBre XXNAKOCTA 1 rasa Ha
Norpy>XeHHoe B HMX Teno.
ApxumepnoBa cuna

NabopatopHas paboTta «OnpegeneHue
BbITa/IK/BAKOLLLEN CUsbl,
[eCTBYIOLLEN Ha Teno, NOrpyXXeHHoe
B XKMAKOCTb»

NabopatopHas paboTa no teme
«MccnepgoBaHme 3aBUCUMOCTM Beca
TeNa B BOfle OT 00bEMa NOTPYyXXKEHHOMA
B XXMAKOCTb YacTu Tena»

MnaBaHue Ten

NabopatopHas paboTa
"KOHCTpyMpoOBaHne apeomeTpa uam
KOHCTPYMpPOBaHWe NOAKMN U
onpegfenieHne eé rpy3onogbéMHoOCTM"

PeweHune 3agay no temam: «llnaBaHune

https://r.edsoo.ru/ff0a2b5a

bnénuoteka LLOK
https://m.edsoo.ru/ff0a2da8

bunénuoteka LLOK
https://m.edsoo.ru/ff0a2fc4

bnénuoteka LLOK
https://m.edsoo.ru/ff0a2fc4

bunénuoteka LLOK
https://m.edsoo.ru/ff0a3276

bnénuoteka LLOK
https://rn.edsoo.ru/ff0a33fc

bnénuoteka LLOK
https://rn.edsoo.ru/ff0a3514

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0a3a96

bnénuoteka LLOK


https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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cynoB. BosgyxonnaesaHne»,
«[laBneHune TBEPAbIX Tes, XXUAKOCTEN
N rasoB»

KoHTponbHasa paboTa no teme
«[laBneHune TBePAbIX Ten, XUAKOCTen
1 rasoB»

MexaHun4yeckas paboTa

MoLwHOCTb. EgMHMLBI MOLLHOCTH

Ypok-uccnefosaHue "Pacyér
MOLLHOCTK, pa3BmMBaemMoi npu
noAgbémMe Mo necTHuue"
MpocTble MexaHMU3Mbl. Pblyar.
PaBHOBecKe CW/ Ha pblyare

Pblyary B TeXHUKe, 6bITY U NpUpoae.
NabopartopHas paboTa
«/ccnepgoBaHme ycnoBuii paBHoOBeCKA
pblyara»

PeweHne 3agay rno teme «Yc/oBus
paBHOBECUKSA pblyara»

KoathdhunumeHT None3Horo aencreuns
mMexaHu3ma. JlabopaTopHas paboTa
«M3mepeHne KM HakNOHHOM
MJI0CKOCTU»

PeuwleHune 3agay no teme "PaboTa,
MoOLHOCTb, KIMA4"

MexaHn4yeckas aHeprus.

0.5

0.5

https://m.edsoo.ru/ff0a3654

bunénuoteka LLOK
https://m.edsoo.ru/ff0a3f82

bunénuoteka LLOK
https://m.edsoo.ru/ff0a3f82

bunénuoteka LLOK
https://m.edsoo.ru/ff0a478e

bnénuoteka LLOK
https://m.edsoo.ru/ff0a48a6

bunénuoteka LLOK
https://m.edsoo.ru/ff0a4c48

bunénuoteka LLOK


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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KunHeTuuyeckas n noTeHymanbHas
3Heprus

3aKOH COXPaHEHUs MeXaHNYeCKOIA
3HEprum

YPOK-3KCNEPUMEHT Mo Teme
"JKcnepumMeHTanbHOE onpejeneHue
N3MEHEHUNSA KNHETUYECKON 1
NOTEHLMaNbHOW 3Heprumn npu
CKaTblBaHUW Tefla No HaK/IOHHOM
naockocTn™

KoHTponbHas paboTa no teme
«PaboTa U MOLHOCTb. JHeprusa»
Pe3epBHbIit ypoK. PaboTa ¢ TeKCTaMu
no teme "MexaHun4yeckoe aBumxeHue"
Pe3epBHbIil ypoK. PaboTa € TeKCTamm
no Teme "[laBfieHne TBEPAbIX TenN,
XWLKOCTen n rasos”

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamm

no Teme "PaboTa. MOLHOCTb.
OHeprua"

OBWEE KOJTMYECTBO YACOB 110
MPOrPAMME

68

12

https://rn.edsoo.ru/ff0a4252

Bnénuoteka LLOK
https://m.edsoo.ru/ff0a4360

bunénuoteka LLOK
https://rn.edsoo.ru/ff0adee6

buénuoteka LLOK
https://rn.edsoo.ru/ffOa4ffe


https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 K/TIACC

Ne
n/n

10

Tema ypoka

OCHOBHbI€ MOMIOXEHUS MONEKYNSAPHO-
KUHETUYECKOIW TEOPUM U UX OMbITHbIE
NoATBEPXKAEHUA

Macca 1 paamep aTOMOB U MONeKY/
Mogenn TBEpPAOro, XXMAKOro 1
rasoo6pasHoOro COCTOSHUIA BellecTBa

O6bsACHEHME CBOWMCTB TBEPAOTO,
YXMAKOFO 1 ra3o06pasHoro cocTosiHuiA
BELLEeCTBA Ha OCHOBE MOMOXEHWUNA
MONEKYNSAPHO-KNHETUYECKOW TEOPUH

Kpuctannumyeckue n amopHble Tena

CmaumBaHue 1 KanunnsapHoCTb.
[MoBEpPXHOCTHOE HaTAXKeHue

Tennosoe pacliMpeHne 1 cxatue

Temnepartypa. CBA3b TemnepaTypbl CO
CKOPOCTbIO TEMJIOBOTO ABVXKEHUA
yacTuL,

BHyTpeHHAA aHepruga. Cnocobbl
N3MEHEHUS BHYTPEHHEN aHepruu

Buabl Tennonepegayn

KonnyectBo 4yacoB

Bcero

KOHTpO/ibHbIE
pa6oThbl

MpakTnyeckue
pa6oThbl

JaTta
N3yyeHusn

ONeKTPOHHbIE

uM@ppoBble
obpasoBaTesibHble

pecypchbl

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a5256

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a540e

bunénuoteka LLOK
httos://m.edsoo.ru/ff0a5800

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a5530

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a5a26

bunénuoteka LLOK
https://m.edsoo.ru/ff0a5c60

bunénuoteka LLOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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Y poK-KoH(epeHUNsA "TIpaKkTUYecKoe
MCNonb30BaHMe Tena0BbIX CBONCTB
BELLECTB U MaTepuasioB B LEensx
3HeprocbepexeHns"

Konunyectso TennoTbl. Y genobHas
TENN0eMKOCTb

YpaBHeHe TensoBoro Ganaxca.
Tennoo6MeH 1 TeNN0BOe PaBHOBECHE

Nab6opaTopHas paboTa
"VccnegoBaHue aBneHNs
TensoobmeHa npu CMeLnBaHuu
XO0NIOAHOI 1 ropsyeil Boabl"”

PacueT KofMyecTBa TennoThl,
HeobX0AMMOro A5 HarpesaHus Tena
1 BbIAENIAEMOr0 UM MPY OXNaXAeHUN
Nab6opatopHas pabota "OnpegeneHne
yAeNbHOWN TEMNNOEMKOCTM BellecTea"
OHeprus Tonamea. Y aenbHaa TennoTa
cropaHus

MnaBneHne v oTBepaeBaHue
KpUCTaNINYecknx Ten. Y genbHas
TennoTa nnaaBfeHns

NabopatopHas pabota "OnpepeneHve
yAeNnbHOWN TeNNOThl NNaBfeHUs nbaa"
Mapoo6pa3oBaHMe 1 KOHAEHCcaLWA.
WcnapeHne

KuneHune. Y aenbHad Tennota

httDs://m.edsoo.ru/ff0a6412

bnénuoteka LLOK
https://m.edsoo.ru/ff0a65c0

buénuoteka LLOK
https://m.edsoo.ru/ff0a6976

Bnénuoteka LLOK
httos://m.edsoo.ru/ff0a7088

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a6a98

bunénuoteka LLOK
https://m.edsoo.ru/ff0a6bb0

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a7b5a

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a71d2

Bnénuoteka LLOK
https://m.edsoo.ru/ff0a72fe

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a740c

bnénuoteka LLOK
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https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napoobpaszoBaHnA U KOHAEHCaLUK.
3aBMCUMOCTb TeMMNepaTypbl KUNeHus
OT aTMOC(epHOro AaBneHus

BnaxHocTb Bo3gyxa. JlabopatopHas
paboTa "OnpegeneHune
OTHOCMTENbHOI BNAXXHOCTU BO3AyXa

PeweHwne 3agay Ha onpegeneHne
BNaXXHOCTW BO3AyXa

MpuHUMNBLI paboTbl TEMNOBbIX
asurartenei. Maposas TypbuHa.
[Buratenb BHYTPeHHEro cropaHus

KN4 tennosoro gsuratens.
Tennosble ABuraTenun v 3awmta
OKpY>KatoLLein" cpebl

3aKOH COXpaHeHus 1 npeBpaLyeHuns

3Hepruu B TEMNOBbLIX NpoLeccax

MoAroToBKa K KOHTPO/IbHOI paboTe
no teme "TennoBble AB/IEHUA.
3MeHeHMe arperaTHbIX COCTOSAHUN
BellecTa"

KoHTponbHasa paboTa no Teme
"Tennosble ABNeHUA. N3meHeHue
arperatHbIX COCTOSIHMIA BellecTBa"”

Onektpusauua ten. [lea poga
3ANEKTPUYECKNX 3apsL0B

Ypok-uccnefosaHue "Inektpusaung
Ten UHAYKUKWen n npu
COMPUKOCHOBEHUU"

https://rn.edsoo.ru/ff0a786¢

bnénuoteka LLOK
https://rn.edsoo.ru/ff0a7628

bunénuoteka LLOK
https://rn.edsoo.ru/ff0a7c7c

bunénuoteka LLOK
https://m.edsoo.ru/ff0a83f2

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0a86ae
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B3anmopenctene 3apsXKeHHbIX Ten.
3akoH KynoHa

OeKTpuyeckoe none.
Hanps)eHHOCTb 3N1eKTPUYECKOro
nons. MpuHuun cynepnosnummu
3NEKTPUYECKMX Nonei

HocuTenn anekTpuyeckmnx 3apsagos.
AneMeHTapHbIN 3apsag. CTpoeHue
aToma

MpPOBOAHUKN N AN3NEKTPUKU. 3aKOH
COXPaHEHUA 3/1eKTPUYECKOT O 3apsasa
PelleHune 3agay Ha NpMMeHeHue
CBOWMCTB 3N1EKTPUYECKMX 3apaLoB
DNEeKTPUYECKNIA TOK, YCNIOBUSA €ro
CyLW,ecTBOBaHUS. VICTOYHUKN
3/1EKTPMYECKOT0 TOKaA

[ elicTBUA 3N1EKTPUYECKOTO TOKa

Ypok-uccnegosanuve "Lencteme

3NEKTPUYECKOT0 NONS Ha NPOBOAHUKMN

N AN3NEeKTPUKN"

dneKTpuYeckunii TOK B MeTanax,
XUAKOCTAX U rasax

AneKTpuyeckas Lernb 1 eé coCTaBHbIe
4acTu

Cwuna Toka. JlabopaTopHasa paboTa

"M3mepeHune 1 perynnposaHue Cusbl
TOKa"

0.5

bunénuoteka LLOK
https://m.edsoo.ru/ff0a87e4

Bnénuoteka LLOK
https://m.edsoo.ru/ff0a8a0a

bunénuoteka LLOK
https://m.edsoo.ru/ff0a8ef6

Bnénuoteka LLOK
https://m.edsoo.ru/ff0a90cc

bunénuoteka LLOK
https://m.edsoo.ru/ff0a95a4

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a96b2

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0a9838

bunénuoteka LLOK
https://m.edsoo.ru/ff0a8bd6
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ONeKTpnyeckoe HanpsxeHue.
BonbTmeTp. JlabopatopHas paboTa
"M3mepeHune n perynvposaHue
HanpsXxeHua"

ConpoTnBneHne NPOBOAHMKA.
Y nenbHoe CONpoTMB/EHNE BelllecTBa

NabopatopHas paboTa "3aBUCUMOCTb
3M1EKTPMYECKOTO COMPOTUBIEHMNSA

NPOBOAHMKA OT ero AA1HbI, NaoLwaan
nonepeyvyHoro ce4yeHnsa n marepmana”

3aBMCMMOCTb CU/bl TOKA OT
HanpsXeHna. 3akoH Oma Ana yyacTka
Lenwu

Nab6opaTopHas paboTa
"WNccnegosaHne 3aBUCUMOCTU CUSbI
TOKa, MAYLLEro yepes pesncrop, oT
COMPOTMB/IEHNS pe3ucTopa u
HanpsXxeHna Ha pesncTtope”

MocnefoBaTe/ibHOE W MapansenbHoe
cCoefiiHeHNs NPOBOAHUKOB
Na6opatopHas paboTa "lNpoBepKa
npasuia CNOXKEHUA HaNPSXXeHUN npu
nocnefoBaTe/lbHOM COeANHEHUN ABYX
pe3ncTopos”

Na6opatopHas paboTa "lpoBepKa
npasuna A4ns cuibl ToKa npu
napanfieNbHOM COefUHEHUN
pe3ucTopos”

0.5

bunénuoteka LLOK
https://rn.edsoo.ru/ff0a%e14

bunénuoteka LLOK
https://rn.edsoo.ru/ff0aa738

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0aa738

bunénuoteka LLOK
https://rn.edsoo.ru/ff0aa44a

bunénuoteka LLOK
https://rn.edsoo.ru/ff0aa04e

bunénuoteka LLOK
https://m.edsoo.ru/ff0aaa58

bunénuoteka LLOK
https://m.edsoo.ru/ff0aad le
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PeweHwne 3agay Ha NnpuMeHeHne
3akoHa Oma ana pasnnmyHoro
COoefMHeHNA NPOBOHUNKOB

PaboTa M MOLLHOCTb 3/1EKTPUYECKOTO
ToKa. 3akoH [oyna-fleHua

NabopartopHas pabota "OnpegeneHue
paboTbl Y MOLLHOCTMN 3/IEKTPUYECKOTO
TOKa"

SnekTpnyeckune Lenu 1 noTpebuTenu
3N1eKTPUYECKON IHEPTUN B BbITY.
KopoTkoe 3amblkaHune

MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "3OMIEKTPUYECKME 3apasbl.
3apsXKeHHble Tena n nx
B3aMMoAaeicTBuMA. MOCTOSHHBbIN
3NeKTPUYEeCKMii ToK"

KoHTponbHasa paboTa no teme
"QneKTpnyeckue 3apagbl.
3aps>KeHHble Tefna n nx
B3aMMOoAeicTBuMA. MOCTOSHHBbIN
3NeKTPUYEeCKmnii Tok"

IMOCTOSAHHbIE MArHUTbI, NX
B3auMojelicTBume
Ypok-uccnegosaHue "M3yuerHue
nosnen NOCTOAHHbIX MarHMToB"
MarHuTtHoe none. MarHuTHoe norse
3eMM 1 ero 3HavyeHme Ana XMU3HN Ha
3emne

Bnénuoteka LLOK
https://r.edsoo.ru/ff0aaf8a

Bnénuoteka LLOK
https://m.edsoo.ru/ffOab 124

bunénuoteka LLOK
https://m.edsoo.ru/ff0ab3e0

bnénuoteka LLOK
https://m.edsoo.ru/ff0ab660

bnénuoteka LLOK
https://m.edsoo.ru/ffO0abd2c

Bnénuoteka LLOK
https://m.edsoo.ru/ffOabea8

Bnénuoteka LLOK
https://m.edsoo.ru/ff0ac3d0

bunénuoteka LLOK
https://m.edsoo.ru/ffOacOba


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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60
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63

64

65

66

OnbIT OpcTesa. MarHutHoe nosne
3NeKTPMUYECKOro Toka MarHuTHoe
noJsie KaTyL KN C TOKOM

MpriMeHeHVe 3/IEKTPOMArHMTOB B
TexHuke. JlabopaTopHasa paboTta
"N3yyeHne feiACTBMA MArHUTHOIO
nossi Ha NPOBOLHUK C TOKOM"

AnekTpogBuraresib NOCTOAHHOIO
TOKa. Vicnonb3oBaHue
anekTpoaBurateneii” B TEXHUUYECKNX
YCTPOMCTBaxX U Ha TpaHcnopTe.
NabopatopHas paboTa
"KOHCTpyMpoOBaHue 1 nsy4yeHue

paboTbl anekTpoaBurarens”
OnbITbl Papaged. 3akoH
3NEeKTPOMarHUTHOW MHAYKLMUK.
Mpasuno JleHuya

AnekTporeHepaTop. Cnocobbl
NONYYeHUs 3NEKTPUYECKON" IHEPT UK.
ONeKTpPoCTaHUNK Ha
BO306HOBNAEMbIX MCTOYHMKAX

aHeprum
MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "ONeKTpUYeckue n
MarHuTHble fABneHna"

KoHTponbHasa paboTa no Teme
"DMeKTpnYecKme u MarHUTHbIe
ABneHna"

Pe3epBHbIil ypoK. PaboTa € TeKCTamm

0.5

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0ac 1d2

bunénuoteka LLOK
https://rn.edsoo.ru/ff0ac74a

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0ac86c

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0ach 14

bnénuoteka LLOK


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teme "TennosBble sBNeHUS"

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamm
67 no Teme "T1OCTOAHHbI

3NeKTPUYEeCKMii ToK"

Pe3epBHbIit ypoK. PaboTa ¢ TeKCTaMu

no teme "MarHuTHble ABneHnA"

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

68

9 KJ/1IACC

Ne

Tema ypoka
n/n

MexaHun4yeckoe ABUXKeHue.
MartepunanbHaa Touka
Cuctema otcyeta. OTHOCUTE/NILHOCTb
MEeXaHWYecKoro LBuUXeHuns
PaBHOMepHOEe NPSAMOINHeRHOe
LBUXeHue
HepaBHOMepHOE NPAMOJIMHERHOe
4 ABuxeHue. CpefHAS N MTHOBEHHAA
CKOpPOCTb
MpAMONIVHENHOE paBHOYCKOPEHHOE
[BUXXEHUe. Y CcKopeHune

68 2 14.5

Konn4yectBo 4yacoB

Jata

KOHTpO/ibHbIE MpakTuyeckue
Bcero N3y4HeHNA
paboThl paboThl

https://rn.edsoo.ru/ff0acc5e

bunénuoteka LLOK
https://m.edsoo.ru/ff0acdc6

ONEeKTPOHHbIE

uM@ppoBbIe
o6pasoBaTesibHble

pecypchbl

buénuoteka LLOK
https://m.edsoo.ru/ff0ad474

bubnuoteka LLOK
https://m.edsoo.ru/ffOad 19a

bubnuoteka LLOK
https://m.edsoo.ru/ff0ad8d4


https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

10

1

12

13

14

15

16

17

CKOpOCTb NPSIMOSIMHENHOIO
PaBHOYCKOPEHHOTO [BVKEHUS.
Mpadmk ckopocTu

NabopatopHas pabota "Onpenenexve
YCKOpeHUs Tena npu
PaBHOYCKOPEHHOM ABUXEHWMW MO
HaKNOHHOM nnockKocTn"

CsoboaHoe nageHme ten. OnbIThl
Manunes

PaBHOMepHOe ABMXXEeHME No
OKpY>XHocTW. MNepuog 1 yacTtoTa
obpalieHuns. JIuHeltHasa 1 yrnosas
CKOpOCTH

LleHTpoCTpeMUTENIbHOE YCKOPEHUe
MepBblil 3aKOH HbloTOHA. BekTop
CUNbI

BTopoii 3akoH HbtOTOHa.
PaBHOfelcTBYlOWaa cuna
TpeTuin 3aKoH HbOTOHa.
Cynepno3unuuns cun

PeweHwne 3agay Ha npumMeHeHne
3aKOHOB HbIOTOHA

Cwuna ynpyroctu. 3akoH [N'yka

PeweHne 3agay no teme «Cuna
YNpyrocTum»

NabopartopHas pabota «OnpegeneHne
XECTKOCTU MPYXUHbI»

bubnuoteka LLOK
https://rn.edsoo.ru/ff0adb 18

bubnuoteka LLOK
https://m.edsoo.ru/ff0ael76

bubnuoteka LLOK
https://m.edsoo.ru/ff0ae612

bubnuoteka LLOK
https://m.edsoo.ru/ff0ae72a

bubnuoteka LLOK
https://m.edsoo.ru/ff0ae982

bubnuoteka LLOK
https://m.edsoo.ru/ffOaeb6c

bubnuoteka LLOK
https://m.edsoo.ru/ff0aeca2

bubnuoteka LLOK
https://m.edsoo.ru/ffOaee28


https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

18

19

20

21

22

23

24

25

26

27

28

29

Cwuna TpeHuns

PeweHne 3agay no teme «Cuna
TPEHUs»

NabopatopHas paboTa "OnpegeneHne
KOahuLmMeHTa TPEHNS CKONbXeHns"

PeweHne 3agay no teme "3akoHbl
HoroToHa. Cuna ynpyroctn. Cuna
TpeHus"

Cuna TAXeCTU 1 3aKOH BCEMUPHOTO
TATOTEHUNA. Y CKOpPEHMe CBOO6OLHOIO
nageHus

Ypok-KoHpepeHuma "OBuxeHune Ten
BOKPYT rpaBuUTaLMOHHOIO LeHTpa
(ConHeuHas cuctema). ManakTmkun"

PeweHne 3agay no teme "Cuna
TSXKECTU M 3aKOH BCEMUPHOIO
TAroTeHma"

MepBas KOCMUYECKas CKOPOCTb.
HeBecoMOCTb ¥ neperpysku
PaBHOBecKe MaTepuanbHO" TOYKMN.
AOGCONTHO TBEPAOE TENO.
PaBHOBecune TBEpAOro Tena c
3aKpennéHHOI" OCbo BpaLLeHNs
MOMeHT cunbl. LLeHTp TsHKecTu
PeweHne 3agay no teme "MOMEHT
cunbl. LieHTp TaxecTn"

MoaroToBKa K KOHTPO/IbHOI paboTe no

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0af738

bubnuoteka LLOK
https://m.edsoo.ru/ff0afa26

bubnuoteka LLOK
https://m.edsoo.ru/ff0af8be

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0afb8e

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0af044

bubnuoteka LLOK
https://m.edsoo.ru/ff0af5f8

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0af33c

buénuoteka LLOK
httDs://m.edsoo.ru/ff0afe36

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0b02b4

bubnuoteka LLOK


https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

Teme "MexaHn4yeckoe [BUXEHME. https://m.edsoo.ru/ff0b0408
Bsanmogaeiicteume ten"

KoHTposibHasa paboTa no teme

"MexaHun4yeckoe 4BUXEHNUE. 1 1
B3aumopgeictene Ten"

bubnuoteka LLOK
https://m.edsoo.ru/ff0b06ec

mnynbe Tena. Mimnynbsc cusbl. 3aKoH
COXpaHeHus nMmnynbca. Y npyroe un 1
Heynpyroe B3avMojencTseme

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOb07fa

PeweHwne 3agay no teme "3aKoH bubnuoteka LLOK

35

COXpaHeHus nmnysnbca" 1 httDs://m.edsoo.ru/ff0b096¢c

Y poK-KOH(epeHLUmna "PeakTUBHOE 1 1

LABWXeHWe B Npupoje 1 TexHuke"

MexaHn4yeckas paboTa M MOLHOCTb 1 bubnuoreka LOK
httDs://m.edsoo.ru/ff0b0a84

Pa6oTa cunbl TSHXKECTU, CUNbI Bubnnoteka LLOK

YyNpYyrocTu u Cubl TPEHUA

httos://m.edsoo.ru/ffOb0db8

Nab6opatopHas paboTta «OnpegeneHne
paboTbl CUbI TPEHUS NPK
pPaBHOMEPHOM [BVKEHUW Tena no
rOpPM30HTaNbHON NOBEPXHOCTU»

37

38

39

40

CB#3b 3Hepruun n paboThl.
MoTeHUManbLHaa aHeprus

KnHeTtnyeckasa aHeprud. Teopema o

KWHETUYECKOW aHeprum

3aKOH COXpaHeHWs 3Heprum B

MeXaHnKe

NabopatopHas pabota «M3yyeHune
3aKOHa COXPaHEeHUS IHeprumn»

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOb0c32

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOb 12fe


https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

51

Kone6aTtenbHoe ABUXEHMWE U ero
XapaKTepucTuKu

3aTtyxakolme KonebaHus.
BbIHY»XAeHHble KonebaHns. Pe3oHaHC

MaTemMaTUYeCKNA N NPY>XXUHHbII
MasTHUKM

Ypok-uccnegosaHme «3aBUCUMOCTb
nepuoga KonebaHmin oT XeCTKOCTM
NPYXXWHbI N Macchl rpy3a»
MMpeBpaLyeHne aHeprumn npu
MeXaHWYecKnUX KonebaHusax
NabopatopHas paboTta «OnpeageneHne
4yacToTbl U Nepuofa KonedaHui
NPY>XWUHHOIO MasiTHUKa»

NabopatopHas paboTa «lMposepka
He3aBMCMMOCTY nepuoga KonebaHuin
rpysa, NOABELEHHOI0 K HUTH, OT
macchbl rpysa»

MexaHn4yeckue BoMHbl. CBOICTBA
MeXaHN4ecKnX BOJH. MpoaoNbHbIE 1
nonepeyHble BO/HbI

Y pok-KoH(epeHuusa "MexaHnyeckue
BOJIHbI B TBEPAOM TESE.
Celicmmnyeckne BOMHbI"

3BYK. PacnpocTpaHeHue n oTpaxeHune
3ByKa

Ypok-uccnegosaHue "HabnwopgeHue
3aBMCUMOCTM BbICOTbI 3BYKa OT

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOb1858

bubnuoteka LLOK
httos://m.edsoo.ru/ff0b20f0

buénuoteka LLOK
https://m.edsoo.ru/ff0b197a

bubnuoteka LLOK

httDs://m.edsoo.ru/ffOb laec

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0b197a

bubnuoteka LLOK
https://m.edsoo.ru/ffOb21fe


https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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56

57

58

59

60

61

62

yactoThl"

TPOMKOCTb 3BYKa W BbICOTA TOHA.
AKYCTNYECKNIA pe3oHaHC

Y poK-KOH(epeHUMa "Y nbTpasByK u
MHPa3BYK B NPUpoae N TeXHUKe"

MofroToBKa K KOHTPO/IbHOW paboTe Mno

Teme "3aKOHbl COXpaHeHus.
MexaHn4yeckne KonebaHus 1 BOAHbI"

KoHTponbHas paboTa no teme

"3aKoHbl coxpaHeHus. MexaHu4yeckue

KonebaHus 1 BOMHbI"

ONeKTpoMarHMTHOE rone.
ONIeKTPOMArH1UTHbIE BOJHbI

CBoliCcTBa 31EKTPOMarHMTHbIX BOJH
Ypok-KoHpepeHumsa "Lkana
3/1EKTPOMarHUTHbIX BOJH.
Mcnonb3oBaHue 3NeKTPOMarHUTHbIX
BOJIH A1 COTOBOW CBA3M"

Ypok-uccnegosaHue "M3yuyerHune
CBOWCTB 31€KTPOMarHUTHbIX BOMH C
NMOMOLLb MOBUNLHOTO TenegoHa"
PelwleHune 3agay Ha onpegeneHue
4acTOoTbl U A/INHbI 3IEKTPOMArHUTHOM
BOJIHbI

JneKTpoMarHuTHas Npupoja ceeTta.
CKopocTb cBeTa. BonHoBbIE CBONCTBA
cBeTa

McTouHnkn ceeTta. MpsmMonnHeiiHoe

bubnuoteka LLOK
https://rn.edsoo.ru/ff0b23ca

bubnuoteka LLOK
https://m.edsoo.ru/ff0b25f0

bubnuoteka LLOK
https://m.edsoo.ru/ffOb2abe

bubnuoteka LLOK
https://m.edsoo.ru/ffOb2fe6

bubnuoteka LLOK
https://m.edsoo.ru/ffOb2c6c

bubnuoteka LLOK
https://m.edsoo.ru/ff0b31d0

bubnuoteka LLOK


https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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64

65

66

67

68

69

70

71

72

pacnpocTpaHeHne cBeTa. 3aTMeHuns
ConHua v NyHbl

3aKOH oTpaXkeHns cBeTa. 3epKana.
PelleHne 3agay Ha NpUMMeHeHne
3aKOHa OTpaXKeHus ceeTa

lMpenomneHne ceeta. 3aKoH
npenomneHuns ceeta

MonHOe BHYTPEHHEee OTpaXKeHWe CBeTa.
cnonb3oBaHMe NOMHOTO BHYTPEHHErO
OTPaXXEeHUA B ONTUYECKUX CBETOBOAX
NabopartopHas pabota "MccnefosaHue
3aBMCUMOCTW Yrna npenomaeHuns
CBETOBOrO flyya OT yrna najeHusa Ha
rpaHuue "Bosgyx-crekno""

Y pok-KoHpepeHuusa "cnonb3oBaHue
MOSTHOr0 BHYTPEHHEro OTPaXEeHUS:
CBETOBOAbI, ONTUKOBO/IOKOHHAs CBA3b"

JInH3bl. ONTHUYeckKas cuia JNH3bI

MocTpoeHne M306paXKeHnii B INH3aX

NabopatopHasa pabota "OnpegeneHune
(hOKYCHOro pacCcTOfHMUA N ONTUYECKOWA
cunbl cobupatowei NnH3bI"
YpokK-KoH®DepeHuma "OnTuyeckne
NMH30BbIEe NpM6OpPHI"

na3 Kak onTuyeckas cuctema. 3peHue

https://m.edsoo.ru/ff0b3658

bubnuoteka LLOK
https://m.edsoo.ru/ff0b38c4

bubnuoteka LLOK
https://m.edsoo.ru/ffOb3aea

buénuoteka LLOK
https://m.edsoo.ru/ff0b3c5c

bubnuoteka LLOK
https://m.edsoo.ru/ff0b3f2c

bubnuoteka LLOK
https://m.edsoo.ru/ff0b444a

bubnuoteka LLOK
https://m.edsoo.ru/ff0b4206

bubnuoteka LLOK
https://m.edsoo.ru/ff0cOa7e

bubnuoteka LLOK
https://m.edsoo.ru/ff0b4684


https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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76

77

78

79

80

81

82

83

Ypok-KoHpepeHumsa "OedeKTbl
3peHuna. Kak coxpaHuThb 3peHune”
Pa3fnoxeHune 6en10ro ceeta B CNexTp.
OnbITbl HotoTOHA. CnoxeHune
CNeKTpasbHbIX LBETOB. Aucrnepcus
cBeTa

Nab6opatopHas pabota "OnbITbl MO
pas3noXeHuto 6efioro CBeTa B CMeKTp U
BOCMPUATUIO LiBETA NPeLMeTOB Npu nUX
HabNo4eHNN Yepes LiBETOBbIE
hunnbTpbI"

Y poK-npakTukym "BonHoBble
CBOWCTBA CBeTa: Ancnepcus,
NHTepdepeHUnsa n gugpakuymns”
OnbITel Pe3epdopaa v nnaHeTapHas
MOfenb atoma

Moctynatel bopa. Mogens atoma bopa
WcnyckaHune v nornoweHne ceeta
aTomMoM. KBaHTbl. JInHenvaTble
CNeKTpbI

Ypok-npakTukym "HabnwoaeHne
CMeKTPOB ucnyckaHung"

PafinoaKTUBHOCTb U eé BUAbI

CTpoeHne aToMHOro agpa. HykKnoHHas
Mozesb

PafnoakTuBHbIe MpeBpaLLeHns.
MN3oTOonMbI

bubnuoteka LLOK
https://rn.edsoo.ru/ffOc0f4c

bubnuoteka LLOK
https://m.edsoo.ru/ff0cOe2a

bubnuoteka LLOK
https://m.edsoo.ru/ffOc 12a8

bubnuoteka LLOK
https://m.edsoo.ru/ffOcl44c

bubnuoteka LLOK
https://m.edsoo.ru/ffOc 1550

bubnuoteka LLOK
httos://m.edsoo.ru/ff0c1672

bubnuoteka LLOK
https://m.edsoo.ru/ffOc18ac

bubnuoteka LLOK
https://m.edsoo.ru/ffOclal4


https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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85

86

87

88

89
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94

PeweHwne 3agay no teme:
"PafnoakTuBHbIe npespaLeHns”
Mepnog nonypacnaga
YPpoK-KoH(pepeHuma "PafM0oaKTUBHbIe
N3NyyYeHUs B NpUpoae, MeauLmHe,
TEXHUKe"

ApepHble peakunm. 3aKoHbI
COXpaHeHus 3apsAL0BOro U MaccoBOro
umcen

OHeprua cBa3n aToMHbIX agep. CeaAsb
Maccbl U 3Heprun

PeweHwne 3agay no teme "AnepHole
peakuuu"

Peakuunun cuHTe3a u feneHns saep.
VcTouHukM aHeprum ConHua v 38634
Y poK-KOH(epeHUus "HAaepHas
JHepreTuka. [eincTamsa
pafMoaKTUBHbLIX U3YYEHU Ha XXUBble
opraHusmbl"

MoaroToBKa K KOHTPO/IbHOI paboTe no
Teme "3/IeKTPOMArHUTHOE Nose.
O/IeKTPOMArHUTHbIE BOJIHBI.
KBaHTOBbIE ABNEHMA"

KoHTposibHas paboTa no teme
"ONeKTpomMarHMTHOe nore.
O/IeKTPOMArH1UTHbIE BOJIHBI.
KBaHTOBbIE AB/EHNA"

MoBTOpeHue, 0606LLEHME.

bubnuoteka LLOK
https://rn.edsoo.ru/ffOclb4a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2126

buénuoteka LLOK
https://m.edsoo.ru/ffOc 1c58

bubnuoteka LLOK
https://m.edsoo.ru/ff0cld7a

buénuoteka LLOK
https://m.edsoo.ru/ffOc1e88

bubnuoteka LLOK
https://m.edsoo.ru/ff0c223e

bubnuoteka LLOK


https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

95

96

97

98

99

100

101

102

JlabopaTopHble paboTbl N0 Kypcy
"B3anmogeicTteune Ten"

MoBTopeHmne, 0606uieHMe. PelweHne
pacyeTHbIX U Ka4yeCTBEHHbIX 3aj4ay no
Teme "Tennosble npouecchl™

MoBTopeHune, 0606LieHMe. PeleHne
pacyeTHbIX U Ka4yeCTBEHHbIX 3ajay no
Teme "KIMJ Tennosbix gsuratenei”

MoBTOpeHMe, 0606LLeHNE. PelleHne
pacyeTHbIX M KayeCTBEHHbIX 3agay no
Teme "KI1[J anekTpoycTaHOBOK"

MoBTOpeHune, 0606LLeHNE.
Nab6opaTopHble paboTbl N0 Kypcy
"CBeTOBbIe AB/IEHMA"

MoBTopeHue, 0606LeHne. PaboTa
TEKCTaMmm no Teme "3aKOHbI
COXpaHeHus B MexaHuke"

MoeTopeHue, 06061 eHne. PaboTa
TekcTamu no teme "KonebaHunsa n
BO/HbI"

MoBTOpeHune, 0606LLeHNE. PaboTa
TeKcTamu no teme "CBeTOBbIE
aBneHns"

MoBTOpeHue, 0606w eHne. PaboTa ¢
TekcTaMmu rno teme "KeaHToBas u
faepHas gpunanka"

OBLWEE KOJTMYECTBO YACOB 10
MPOrPAMME

27

https://m.edsoo.ru/ff0c245a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2572

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2a22

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2b30

buénuoteka LLOK
https://m.edsoo.ru/ff0c2c52

buénuoteka LLOK
https://m.edsoo.ru/ff0c2d6a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2e82

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3044


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

» ®uzuka, 7 knacc/ [epoikua A.B., OO1IeCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «IPODAY; AkunonepHoe o0mecTBo «M3arenscTBo
«ITpocsemenuer

» duzuka, 8 knacc/ [epoimkun A.B., O0ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkunoHepHoe 00mecTBo «M3arenscTBo
«ITpocseenuer

» duzuka, 9 knacc/ Iepoikua A.B., I'ytHuk E.M., O61iecTBo ¢
OTrPaHUYEHHON OTBETCTBEHHOCTHIO «/IPOMAY; AKIIMOHEPHOE 00IIECTBO

«H3parensctBo «lIpocsenienue»

METOJINYECKUE MATEPUAJIBI JIJIAA YUUTEJIA

7 KIIACC

1.PaGouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 001mero oopasoanus. Gusnka. 7 —9 Kiaccel
(aBTopel: A.B Ilepbimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma o ¢usuke. 7 kinacce/ Cocr. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBHH C BHIOPAHHBIM YYCOHUKOM:

4. TleppimkuH A.B. ®usnka. 7 kinace. Y4ueOHuK 1yt 00meo0pa3oBaTebHbIX

yupexknaenuii . M.: Jlpoga. 2011



5. Jlykammk B.M. CO0opHUK BONPOCOB U 3aAa4 1o pusuke. 7-9 k1. — M.
[Tpocsemenue, 2010. —192¢.

8 KIIACC

1. Pabouas nporpamma. @uznka. 7 — 9kinacchl: y4eOHO-METOIMYECKOTO
noco6us /coct. TuxonoBaE. H. — 2-e uzg. ,crepeotun. —-M.: [Ipoa,2013. —
398,(2)

2. IIporpaMmMbl OCHOBHOTO 001mero oopasoanus. dGusnka. 7 —9 Kiaccel
(aBTopel: A.B Ilepbimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma o ¢usuke. 7 knacce/ Cocr. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBHUH C

BbIOPAHHBIM YUYEOHUKOM:

4. TleppimikuH A.B. ®usnka. 7 knacc. Y4ueOHuk 11 00meo0pa3oBaTebHbIX
yupesxknaenuii . M.: Jlpoga. 2011

5. Jlykammk B.W. CO0pHUK BOMPOCOB M 3a7a4 0 pu3uke. 7-9 k1. — M.
[Tpocsemenue, 2010. —192¢.

6. Kupuk JL.A. ®usnka — 7. Pa3HOYPOBHEBBIE CAMOCTOSTEIBHBIE U
KOHTPOJIBHBIE paOoThL. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 kimacc. JlaboparopHeie padbotsl. KOHTpOnbHBIE
3ananus. —Caparos:Jluneit, 2014,

8. «KoHTponbHO-u3MepuTenbHbie Marepuainel. Gusuka. 7 kmacc/Coct. H.H.
3opuH. — 2-¢ u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocodue/ A.E.



Mapon.- M.: [lpoga, 2011.- 123¢.:

10.A.B. Iepoimkun ®uzuka-8ki 2017 M. IIpoda

11.H.B. ®unonosuu Metoanueckoe nocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PaOOTHI-8
kiacc 2017 M. [Ipoda

13.B.B. [llaxmarosa ,O.P. [lledgep Juarnoctuueckue padoThl -8 kiacc 2016
M. Jipoda

14.A.E. Mapon, E.A. Mapon, C.B. T1o3oiickunii Coopark Bonpocos u 3a1au
2015 M. [Ipoda

9 KIIACC

1. Pabouas nporpamma. @uzmka. 7 — 9kinacchl: y4eOHO-METOIMYECKOTO
noco6bus /coct. TuxonoBakE . H. — 2-¢ uzg. ,crepeorun. —-M.: [Ipoa,2013. —
398,(2)

2. IIporpaMmbl OCHOBHOTO 001mero oopasoanus. Gusnka. 7 —9 Kiaccel
(aBTopbl: A.B.Ilepoiikun, H.B. ®unonopuy, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B cOOTBETCTBHHU C BEIOPAHHBIM YUYEOHUKOM:

4. TleppimikuH A.B. ®usnka. 7 knacc. Y4eOHuK 11 00meo0pa3oBaTebHbIX
yupesxnaenuii . M. Jlpoga. 2011

5. Jlykammk B.M. CO0pHUK BOMPOCOB M 3aa4 0 pusuke. 7-9 k. — M.
[Tpocsemenue, 2010. —192¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOYPOBHEBBIE CAMOCTOSITENBHBIE U



KOHTPOJBbHBIE PadoThl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 kinacc. JlaboparopHeie padbotsl. KOHTpONbHBIE
3ananus. —Caparos:Jlunei, 2014,

8. «KoHTpoapHO-u3MepuTenbHbie Marepuainel. Gusnka. 7 knacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c¢.:

KOHTpONBHBIE 1 CAMOCTOATENBHBIE PAOOTHI MO (PU3HKE. 9 Knacc: K Y4eOHUKY
A.B. Ilepbimikuna, E.M. I'yTHuk «®usuka 9 kmacey / O.W. ['pomuesa. — M.
HN3narenbcTBO «OK3aMeny, 2014,

Tectsl o pusuke. 9 knace: kK yueOnuky A.B. [lepeimkuna, E.M. I'yTHHK
«Dusuka

9 kimace» / O.W. I'pomuieBa. — M.: M3narenscTBo «Ik3ameny, 2010.

duzuka. 9 knacc. TemaTnyeckre TECTOBBIE 3aJaHus 1 MOArOTOBKM kK [HA. /
aBT.- cocT.. M.B. boitnenko, O.H. Mupomkuna. — Apocnasis: OOO

«Axanemus pazsutus», 2014,

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
7 KIIACC

1. bubnuoreka — Bc€ mo npeamery «dusnka». — Pesxxum pocryna:



http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Peskum noctyna: http://fizika-class.narod.ru
3. Enunas komnekuus iu@poBbix 00pa3oBaTeibHBIX PECYPCOB. — Peskum
nocryna: http://school- collection.edu.ru

4. VIuTepecHble MaTepualibl K ypokaMm (pU3UKH 10 TEMaM; TECTHI TI0 TEMaM;
HarmsaHble TocoOus K ypokam. — Pexxkum noctyna: http://class-fizika.narod.ru
5. lu(poBeie 0OpazoBaTeENbHBIC PECYPCHI. — PexxuM goctyna:
http://www.openclass.ru

6. DNEeKTPOHHBIC YUeOHUKH N0 (pr3HKe. — PesxuM noctyna:
http://www.fizika.ru

8 KIIACC

1. bubnuoreka — Bc€ o npeamery «dusnka». — Pesxxum pocryna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Peskum noctyna: http://fizika-class.narod.ru
3. Enunas komnekuus u@poBbix 00pa3oBaTeNibHBIX PECYPCOB. — Peskum
nocryna: http://school- collection.edu.ru

4. VIuTepecHble MaTepualibl K ypokaMm (pU3UKH 10 TEMaM; TECTHI TI0 TEMaM;
HarmsaHbie TocoOus K ypokam. — Pesxkum noctyna: http://class-fizika.narod.ru
5. lu(poseie 0OpazoBaTeNbHBIC PECYPCHI. — PexxuM goctyna:
http://www.openclass.ru

6. DNEeKTPOHHBIC YUeOHUKH N0 (pr3HKe. — PesxuM noctyna:

http://www.fizika.ru


http://www.proshkolu.ru
http://fizika-class.narod.ru
http://school-
http://class-fizika.narod.ru
http://www.openclass.ru
http://fizika-class.narod.ru
http://school-
http://class-fizika.narod.ru
http://www.openclass.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas KoJuieKuus U@ poBbix 00pa3oBaTeNibHbIX PECYypcoB. — Pexxum
nocryna: http://school- collection.edu.ru

3. MlHTepecHbie MaTepualibl K ypokaMm (PU3MKH 10 TEMaM; TECTHI IO TEMaM;
HarmsaHble TocoOus K ypokam. — Pexxkum noctyna: http://class-fizika.narod.ru
4. Iludposbie oOpazoBaTeabHbIE pECYPChl. — PesxuM noctyna:
http://www.openclass.ru

5. DNeKTpOHHBIE YUEOHUKH O (PU3HKE. — PesxuM noctyna:
http://www.fizika.ru

6.lucranumonHas mwkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIH K1acc.
CeteBoe oOpazoBaTenbHOE cooduiecTBo. http://www.openclass.ru/node/109715
7. Enunas kosutekims udpoBbiXx 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. deaepasibHbINA LIEHTP UHDOPMALIMOHHO-00Pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 ceHTAOps» MaTepuaisl o PHU3MKE.
http://archive.1september.ru/fiz

11. Anumanum puzndeckux o0bekToB. http://physics.nad.ru/

12. )Kupas pusuka: oOyyaromias nporpamma. http://www.int-

edu.ru/soft/fiz.html


http://fizika-class.narod.ru
http://school-
http://class-fizika.narod.ru
http://www.openclass.ru
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-

13. ®uzuka.ru. http://www.fizika.ru/


http://www.fizika.ru/
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