


MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOTO o0OIIero o0pa3oBaHUsA
COCTaBJIEHA Ha OCHOBE MOJIO)KEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTpaMMBbl, NPEICTABICHHBIX B
dI'OC OO0, denepanpHOI pabodeit mporpamMMbl BocmuTaHus, KoHIENIN
npenoaaBaHus yueOHOro npeamera «Ousukay.

Copepxanre TporpaMMbl O (DM3MKE HAIMpaBICHO HA (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH OOYYAlOLIMXCS W OPraHU3ALMI0 H3Y4YEHUS
¢u3uKM Ha AESITENbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpeamera B peanmsanuu TpeboBannit PI'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHbIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero oopasoBanus. [IpakTudyeckast 4acTb y4eOHOI0 coep:KaHusl
npeaMeTa yCWICHA MAaTePHAJIbHO-TEXHUYeCKo# 0a30i neHTpa «Touka pocray,
UCIOJIB3YEMOr0 Ul pealn3alud o0pa3oBaTelIbHbIX MpOrpaMM B paMKax
npenoaaBanus Qusuku. Mcnonb3oBanue oOopynoBanusi «Touka pocTa» mpu
peamm3anuu gaHHou OIl mo3BOJIIET CO3/1aTh YCIOBUS:

. JUIS ~ pPacCIIUpPEHUs  COACpXKAHUS  IIKOJBHOTO  (PU3UYECKOro
o0OpasoBaHus;

. JUIS TIOBBIIICHWS TO3HABATEIBHONW AKTUBHOCTH OOYYarOMIMXCS B
€CTECTBEHHO-HAYYHOI 00y1acTH;

. JUTSL pa3BUTHUS JTUYHOCTH peOEHKaA B mpoliecce o0yueHus: (GU3NKH, ero
crnocobHocTell, (GOPMUPOBAHUA H  YJIOBJIETBOPEHHS COLMATBHO 3HAUYUMBIX
UHTEPECOB U MOTPEOHOCTEN;

*/isi paboOThl C ONAPEHHBIMHU ITKOJBHUKAMH, OPTaHU3AIMA MX Pa3BUTHS B
pa3IMYHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOH 1€ATEIbHOCTH

[TporpamMMma 1o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojgaM oOyueHus (MO Kjaccam), npejiaraeT IpUMEpPHYIO MOCJIE0BaTEIbHOCTD
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACpPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarONIXCS.

dusuka SABISIETCA  CUCTEMOOOPa3ylOIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOIBKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
U SIBJICHUHN, W3ydaeMbIX XHUMHUEH, OWOJIOTHEH, acTpoHOMHEW U (PU3NUECKOU
reorpaduell, BHOCHT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HaubOoyee sCHbIe OOpa3lbl MPUMEHEHHWS HAyYHOTO METO/a
MO3HAaHMS, TO €CTh CII0CO0a MOTy4YEeHUsI JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 MIaBHBIX 337ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
00pa3zoBaHus COCTOMT B (POPMHUPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00y4aromuxcsl.



Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEAINOJaracT OBJAJCHHE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYUYHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0OBAHUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HCIONB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUISI TOTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
onpezneneHsl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3zauusx Poccuiickoii @epepanuu, peaqu3yrOIIMX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Konnerun Munucrepcrsa npoceienust Poccutickoid @enepanuu (MpoToKod oT 3
nexadpst 2019 r. No [1K-4BH).

Heau ndyyenus Gusuku:

e TpHOOpEeTEeHHE HWHTEpeca W CTpEeMJIeHUS OOydJalomuXcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POpMHUpOBaHUE
UCCJIEJOBATENLCKOIO OTHOIIECHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3YYCHHUS
OCHOB CTPOECHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (opMHpOBaHME MPEACTABICHUN O poiu (U3MKU A PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

e Dpa3BUTHE  TMPEACTAaBICHUH O  BO3MOXHBIX  cdepax  Oyayuieit
poeCCHOHATEHON AeATETPHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTmxeHre 3THUX Leseld MporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO

oO11ero 00pa3oBaHusi 00ECIEYUBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

e TpHOOpEeTEeHHWE 3HAHWW O JAUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX W KBAHTOBBIX
SBIICHUSX;

e IpHUOOpETEHUE YMEHHUI OMHUCHIBATH U OOBACHATH (PU3NUYECKUE SBIICHUS C
UCIIOJIb30BaHUEM TOJTYUEHHBIX 3HAHU;

e OCBOCHHE METOJOB pEHICHUs NPOCTEHIINX pPAcu€THBIX 3adad  C
UCTIOJIb30BaHUEM buznyeckux Mojienei, TBOPYECKUX "
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTUE YMEHUI HAOIIOAATh NPUPOJIHBIEC SBJICHUS U BBIIOJIHATH OMBITHI,
nabopatopHble  pabOThl M SKCIEPUMEHTAJBHBIE HCCIEIOBAaHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHUOOPOB;



e OCBOCHHE NPUEMOB paboOTHI ¢ MH(pOpManueld (GU3NIECKOTO COACPKAHMUS,
BKJIFOYAsi HTHPOPMALIMIO O COBPEMEHHBIX AOCTHKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHYECKOE OlIEHWBaHNE WH(POpMAIINH;

e 3HAaKOMCTBO cO c(hepamu podeccruoHaIbHON JesTEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMHU TEXHOJIOTUSMHM, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIl YpOBEHb) HA ypPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoaUTCs 238 vacoB: B 7 Kiacce — 68 yacoB (2 yaca B HENENIO), B 8
Kjacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HEZEIIO).

[Ipennaraemserii B mporpamMmMe 1o (usmuke nepeueHs 1abopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, yUUTENb JeJIacT BbIOOp MPOBEACHUS
1a00paTOpHBIX PAaOOT W OMNBITOB C YYETOM HHIMBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.

COJEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKILEr0 MUpa.

®usnka — Hayka o mnpupone. fABnenHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeMMUMHBL. M3MepeHue Quanueckux BelWyuH. Duznyueckue
npubopsl. [lorpenHocTs u3mMepeHuil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arT TMPUPOIY.
EcTecTBEHHO-HAY4YHBII METOJl TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAYYHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE FMIOTE3, OOBSICHEHHUE
HaOmoaaemoro siiaeHus. Onucanue Gu3NUeCKuX SBICHHUM C MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu (¢ ucnojb3oBanneM odopyaosanus «Touka pocray).

1. MexaHuveckue, TEIUIOBbIE, JIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckue MpUOOPHI U MPOLEIypa NPSIMbIX U3MEPEHUI aHAJIIOTOBBIM U
M (POBBIM MPUOOPOM.

Jlabopamopnusie pabomot u onvimel (C UCNOJH30BAHHEM O00OPYIOBAHUA
«Touka pocray).

1. Omnpenenenue EHBI ASIEHUS KA U3MEPUTETHHOTO TPHOOpA.

2. M3mepeHue pacCTOSHUMN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPIOTO TeEA.

4. OmnpeneneHue pa3MepoB MabIX TeJl.



5. M3mepenue TeMmmeparypbl MpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. IIpoBeneHue mccineaoBaHUsS MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIlle, YeM OOJIbIle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YacTHL C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu (¢ ucnojib30BaHueM odopynoBanus « Touka pocray).

1. HaGnroneHue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysumn.

3. HaGmionenue — siBneHuid,  OOBSCHAIOMIMXCA  MPUTSIKEHUEM WM

OTTAJIKUBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnsle pabomst u onvimsi(C UCNOJb30BaAaHHMEM 000PYAOBAHUA
«Touka pocra»).

1. OueHka JuaMeTrpa aroMa METOJOM pSAoB (C  HCMOJIb30BAaHUEM

dboTorpaduii).

2. OnbITHI 10 HAOJIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHHUSL.

Pa3nen 3. JIBuKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBUXKEHUE. PaBHOMEpDHOE W HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHMKEHHUH. Pacyér mytu u
BPEMEHU JBUKCHHUSL.

SBnenune uHEpUUU. 3aKOH HMHEPLHUU. B3auMmopelcTBHEe Tell Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0BEma BelecTna.

Cnita Kak XapakTEepUCTHKa B3auMoAeHCTBHs Tesl. Chila ynmpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHlla TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CHUJI, HAPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIE U TEXHUKE.



Jlemoncmpayuu (¢ ucnojib3oBaHueM odopynoBanus « Touka pocray).
1. HaOnropgeHue MexaHHM4eCKOro JIBHXKEHHS Tea.
2. M3mMepeHune CKOpoCTH NPSMOJIMHENHOTO JBHXKEHUS.
3. HaOumtonenue siBieHUs HHEPLMH.
4. HabnroneHue u3aMeHeHus: CKOPOCTH MPU B3aUMOAECUCTBUH TEIL.
5. CpaBHEHHE MacC IO B3aUMOJAECHCTBUIO TEI.
6. Cno)xeHue CuJl, HalPaBJIEHHBIX 110 OJHON IPSMOM.
Jlabopamopnuvie padomst u onvimsl(C UCNOJIL30BAHHEM O000PYI0OBAHUSA
«Touka pocra»).
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBUKEHUS (LIapuKa B HKHUAKOCTH,
MOJIEJIH JICKTPUYECKOTO aBTOMOOHIIS U TaK Jajee).

2. OmpeneneHure CpeAHEN CKOPOCTH CKOJBbXEHUS Opycka WM IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOrO TeA.

4. OnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
NPYKUHBI OT TPUIOKEHHON CHIIBI.

5. OmbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH W ra3oB.

JaBnenue. CrnocoObl yMEHBIIEHUSI U YBEJIUYEHUS JaBiieHud. JlaBieHue rasa.
3aBHUCHMOCTh JaBJICHHUS raza OT o0b&Mma, TemmepaTypsl. [lepemaua maBrenus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M Taszamu. 3akoH Ilackama. IIHeBmMaTmueckune
MalIMHbl. 3aBUCHUMOCTh JABJICHHS KHUJAKOCTH OT INIyOWHBI. ['mapocraTuueckuii
napajokc. Coobmaroiuecs: cocynbl. ['uapaBinueckue MEXaHU3MBl.

AtMocdepa 3emnn u atMocdepHoe naBieHue. [IpuumHBI CylieCcTBOBaHUS
Bo3mymrHONW 00o0moukn 3emun. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCHMOCTbh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEPEHHS AaTMOC(PEPHOTO 1aBJICHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeNO. BeITamkuBaronas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu(c ucnoib3oBanueM odopynoBanus « Touka pocray).

1. 3aBHCHMOCTb JABJICHUS Ta3a OT TEMIIEPATYpHI.

2. Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. CooOmraromuecst CoCy/Ibl.

4. I'mapaBinyecKuy mpece.

5. IlposiBieHue nelcTBus aTMOC(EPHOro JaBICHMUS.

6. 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOM YacTH

TeJa U INIOTHOCTH KUJKOCTH.
7. PaBEHCTBO BBITAIKMBAIOIIECH CHUJIBI BECY BEITCCHEHHOW JKUIKOCTH.



8. YcCJOBHE IJIaBaHUA TeJN: MJaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TeJa U AKUJKOCTH.
Jlabopamopnusie pabomst u onvimsvi(C UCNOJb30BaAHHMEM O000PYAOBAHUA
«Touka pocra»).

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00BbEMa MOTPYKEHHON B
XKUJKOCTb YaCTH TEJIA.

2. OmpeneneHue  BBITAJKHMBAIOLIEH  CWIBI, JEWCTBYIOIIEW Ha  Teo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B KHAJIKOCTH, OT MACCBI TEJIA.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAOIICH  CHIIBI,
JNEUCTBYIONIEH Ha TEJNO B IKUIKOCTH, OT O0O0BEMA MOTrpyKEHHOU B
KUAJKOCTb YACTH TEJA U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAaHHE JIOAKA U
OIIpENIETIEHUE €€ TPY30II0ABEMHOCTH.

Paszgen 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuio
paBHOBecHsi peiuara. lIpuMeHeHHMe TMpaBWiIa paBHOBECHs pbluara K OJIOKY.
«3onoroe mpaBuno» MexaHuku. KIIJI mnpocreix wmexanuzmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanndeckas odHeprusd. KuHeTnueckas W IOTEHUMAJIbHAsA DHEPTUS.
[IpeBpaieHre OAHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTrOW. 3aKOH COXPaHEHUS
DHEPrUU B MEXAHUKE.

Jlemoncmpayuu (¢ ucnojb3oBanneM odopyaosanus «Touka pocray).

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel (C UCNOJb30BaAHHMEM 000PYIOBAHUSA
«Touka pocray).

1. Omnpenenenne padbOThl CHIIbI TPEHUS IPU PABHOMEPHOM JBH)KEHHUH Tea

110 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHUS phlUyara.

3. M3zmepenue KIIJl HaK1OHHON NIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUM BEILIECTBA.
Kpucrannnueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUH MOJEKYJIIPHO--KUHETUYECKON TEOpHH.
CMaunBaHMe U KalWUIIpHBIE SBICHUS. TEIIoBOE pacliupeHUe U CKATHE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEW HHEPrUu:
TeIruIonepeaaya 151 COBEpUIEHNE paboTHI. Bunpr TEIJIoNepeaauHn:
TEIJIONPOBOAHOCTD, KOHBEKLUS, U3ITyYCHHE.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. IlmaBnenwe u
OTBEPAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEJIbHAsl TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u koHaeHcamus. Mcmapenme. Kunenme. YnmenpHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOc(epHOro
JABJICHUS.

Bnaxuocts BO3myxa.

OHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Tpuniuner padotel TemnoBbeix aurarened KIIJ[ temoBoro asurarens.
TenoBsle ABUTaTENN U 3aINATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILLEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Jlemoncmpayuu(c ucnoib3oBanueM odopynoBanus « Touka pocray).

1. HaGmroneHue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBjaeHU cMauMBaHUS U KalWUISIPHBIX SBJICHUI.

4. HabmroneHue TemoBOro pacimpeHus Tell.

5. V3meHeHue naBieHUs ra3a IpH M3MEHEHHMH 00bEMa W HArpeBaHUU WU
OXJIAXKICHHH.

[IpaBuna n3aMepeHus TeMIepaTypsl.

Buas! Teruionepenayn.

OxnakieHue Ipy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiieHI# padOThl BHEITHUMH CUIIAMH.
10. CpaBHEHME TEMIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. Habmronenue KuneHus..

12. HabmroieHue nocTossHCTBA TEMIIEPATyPhl NPU TJIABJICHUH.
13. Mozenu TenaoBbIX IBUTATEIIEH.

L 0 N o

Jlabopamopnusie pabomot u onvimel (C UCNOJH30BAHHMEM 000OPYIOBAHUSA
«Touka pocra»).

1. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIA WJIM Caxapa.



3. OnbITel 1O HAOMIOAEHUIO TEIJIOBOIO PACIIMPEHHS Ta3oB, >KUJIKOCTEH M
TBEPABIX TEIL.

4. OmpeneneHue JaBJICHUS BO3AyXa B OaJIOHE MIMPUIIA.

5. OmnbITel, JEMOHCTPUPYIOIINE 3aBHUCHMOCTH JABJIICHHUS BO3JyXa OT €ro

00BbEMa 1 HarpeBaHUs UIIN OXJIAXKICHUS.

6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH

B TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTyphl.
7. HabOmtoneHne wu3MeHEHUs BHYTPEHHEW OSHEpPruu Telna B pe3yibTare
TeIuIonepeauu U paboThl BHEIIHUX CHJL.

8. HccnenoBanue siBieHUs TEIOOOMEHa IMPU CMEIIMBAHUM XOJOIHOM U

ropsiYeu BOJBL.

9. OmpeneneHue KONMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIPH

TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. Onpezenenne yAelIbHON TEMII0EMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca uCrapeHus.

12. OnpenesieHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJIECHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onekrpusanus Tea. JIBa poaa aJIEKTpUYECKUX 3apsanoB. B3aumopeilicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aMMOJICMCTBUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsII0B U PACCTOSIHUS MEXK]Y TEJIaMH).

Onekrpuueckoe mnone. Hanpspk€HHOCTh anexktpuyeckoro mons. ITpuHoun
CYINEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenun snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsIa.

ONEKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKa. JIEHCTBUS 3IIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUHN TOK B KHUAKOCTIX U ra3ax.

Onekrpudeckass uenb. Cuina  TOKa.  DNEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIBHOE CONPOTUBJIIEHHE BeHlecTBa. 3akoH Oma
Uit ydactka nenu. [locnmegoBaTenbHOE W MAapauIeNIbBHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOTO ToKa. 3akoH Jlxoyns—Jlenna.
DneKTpUUecKHe IeNH U MOTPEOUTENN dEeKTpuIecKor sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUTHl.  B3anMoAeiCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHOe nosnie. MarauTHoe 1noJie 3eMJIM ¥ €ro 3Ha4eHHeE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOoro Toka. [Ipumenenwne



AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MArHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKAa. M cmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SIBneHue >neKTpoMarHuTHOW MHAYKUMU. [IpaBumno JleHua.
DJIEKTpOreHeparop. CniocoOsbI MOJTy4YEeHUS AIEKTPUUECKOU SHEPIHUHU.
DJIEKTPOCTAHIIMY HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu(c ucnoib3oBanueM odopynoBanus « Touka pocray).
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25.

DJIeKTpU3aLUs TEJl.

JIBa pojia SIIEKTPUYECKHUX 3aPsI0B U B3aUMOJACHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS HHAYKIIHSL.

3aKOH COXPAHEHHUS AIEKTPUUECKUX 3aPSAI0B.

[IpOBOJHUKH U TUBJIEKTPUKHU.

MopenupoBaHHi€e CHUIOBBIX JJUHUHN SJICKTPUYECKOTO MOJIS.

M cTOUYHNKH TOCTOSHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. ['a30BB11 pa3psn.

. I3mMepeHnune cuibl TOKa aMIIepMETPOM.

. I3MepeHne 25eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

. Peocrar n marazuH COMpOTUBIICHUMN.

. BzaumoericTBre NOCTOSSHHBIX MAarHUTOB.

. MozenrpoBaHre HEBO3MOXXHOCTH Pa3IEJICHUS MIOJFOCOB MarHuTa.
. MonennpoBaHre MarHUTHBIX I10JIEW OCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarauTHOE€ noJie ToKa. DJIEKTPOMATHUT.

. JlelicTBrE€ MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

. UccrienoBanue sSBIICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

. OnpiTel @apanes.

. 3aBUCUMOCTb HANpaBJICHUsS WHIAYKIMOHHOTO TOKAa OT YCIOBUM €r0

BO3HHMKHOBCHU:I.
3J'I€KTpOFCHCpaTOp ITIOCTOAHHOI'O TOKA.

Jlabopamopnsie pabomst u onvimsi(C UCNOJb30BaAHHMEM O000PYAOBAHUA
«Touka pocray).

1.

OnbITel 1O HAOMIOACHUIO JJEKTPU3AlMM Tl MHAYKUUMEH U 1pu
COIIPUKOCHOBEHUMU.

HccenenoBanre JEHUCTBUA  DJIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JTVDJIEKTPUKHU.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOM TIENTH TOCTOSTHHOTO TOKA.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynampoBaHUE HAMPSIKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 pe3ucTop, OT
COITPOTHUBIIEHUSI PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD ANEKTPUYECKOTO
COINPOTUBJIEHUS NPOBOAHMKA OT €ro JJIMHBI, IUIOMIAAX MONEPEYHOIrO
CEUYEHUs U MaTepuana.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MpPU MOCIEA0BATEIBHOM
COCJIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmiia i CWIBI TOKa IPU NapAJUIEIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOI0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA, MUAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue KIIJ[ nHarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3yuyeHne MarHUTHOTO TOJs TOCTOSIHHBIX ~MAarHWTOB TMpPU  UX
00BEAMHEHNH U Pa3/ICTICHUH.

HccnenoBanne N€MCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HalpaBJEHUsS TOKa B
KaTYIIKE.

N3ydeHne neicTBUs MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u nuzydeHue padoThl AIEKTPOIBUTATENS.

N3mepenne KII/I anexkTpoaBUraTeaIbHON yCTaHOBKH.

OneITBl 1O  HMCCIEAOBAHUIO SBJIEHUS SJICKTPOMArHUTHOM WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHHWN 3HAYCHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanndeckoe aBwkeHue. MarepuanpHag Touyka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBIKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonuHeiiHoe aBrxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHOycKOopeHHOE MpsiMOJIMHEHOe aBMxkeHue. (CBoOoaHOe
nagenue. OnsITel ['amues.



PaBHomepHOe aBmkeHHe 1Mo OKpyxHocTu. [leprog m wacroTa obpaiieHus.
JIunenHas u yriioBast CKOpoCcTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CynepO3ULIUN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nafgeHus. Jlmxenue rutaHer Bokpyr Comnpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocTs U nieperpysku.

PaBHOBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHMS
UMITyJbca. PeakTuBHOE JBUYKEHHUE.

Mexanuueckass pabora W MOHIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
TpeHus. CBA3b 3HEepruu U padoThl. IloTeHIMabHAs SHEPrUs Tena, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHeprus ckatou npykuHel. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW DHEPIHMU. 3aKOH COXPAHEHMS MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu(c ucnosibzopanneM odopyaosanus «Touka pocray).

1. HalnroneHue MeXaHMYECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHuE IyTed M TPACKTOPUWA ABUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKCHUS.

HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HabumroneHne MexaHn4ecKux sIBICHUH, MPOUCXOASIIUX B CUCTEME OTCUETA

«Tenexxka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBWKCHUU

OTHOCHUTENIbHO KabnHeTa (PU3UKH.

7. 3aBUCHMMOCTHb YCKOPEHHMS TeJla OT MAacChl T€Na W JIEUCTBYIOLIEH HA HETO
CHJIBL.

8. HalOmroneHue paBeHCTBA CUJI IPU B3aWMOJAECUCTBUH TEIL.

9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JABUKECHUM.

10. [lepenava nMmyJsibca pyu B3aMMOICVCTBUN TEI.

11. IIpeobpazoBanus YHEPTUH MPU B3aUMOACUCTBUHU TEIL.

12. CoxpaHeHHUE UMITYJIbCA IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITyJIbCca TPU a0COJIIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmroieHue peakTHBHOTO ABMXKEHUS.

15. CoxpaHeHHe MEXaHNYECKON YHEPTHH MTPU CBOOOTHOM IMaICHUH.
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16. CoxpaHEHUE MEXAHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TeJIa MO I€MCTBUEM
MPY>KUHBI.

Jlabopamopnusie pabomst u onvimsvi(C UCNOJb30BaAHHMEM O000PYAOBAHUA

«Touka pocra»).

1. KoHcTpynpoBanue TpakTa M pa3roHa M JAIbHEHIIErO0 PaBHOMEPHOIO
JBHOKCHUS IAPUKA WIIH TEJICKKH.

2. OmnpeneneHue cpelHEeW CKOPOCTU CKOJBXEHUS OpyCcKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOW IUIOCKOCTH.

3. OnpexneneHue yCKOpPEHHs Tela IMPU PABHOYCKOPEHHOM JBUKEHHH IIO
HAKJIOHHOMW IIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH NMYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUHU 0e€3
HayaJbHOM CKOPOCTH IYTU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMEHU OJIMHAKOBBHI.

6. MccrnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenne ko uIeHTa TPEHUS CKOJIBKEHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue padbOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU Teja
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Ompeienienne  pabOTHl  CHJIBI  YIIPYTOCTH TMpPU  MOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS SHEPTHUH.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamnienue
DHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue  koieOaHus.  BpIHyXaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannuecknue BOdHBL. (CBOMCTBA MEXAHUYECKMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHAa. OTpaxeHue 3Byka. MHdpasByk u
yJIbTPa3BYK.

Jlemoncmpayuu(c ucnoib3oBanueM odopynoBanus « Touka pocray).

1. HaGnronenue kosebaHUM Ten TMOA JACUCTBUEM CUJIBI TSKECTH W CHUIIBI

YIOPYTOCTH.
2. HaOmionenue konebanuii rpy3a Ha HUTH U HA MPYKUHE.
3. HaOmroneHune BbIHYKJIEHHBIX KOJIEOAHUHM U pe30HAHCa.



4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEYHBIX BOJH (Ha MOJENH).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopnuwvie pabomst u onvimel (C MCNOJIH30BAHUEM 000PYA0BAHUSA
«Touka pocra»).

1. OmpegeneHne 4YacTOTbl M IEpUOAA KOJEOAHMI MaTeMaTH4ecKOro

MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJa KOJIeOaHH NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. WccnenoBanue 3aBHCUMOCTH TIEpHO/Ia KOJICOAHHH MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH TepUO/a KOJeOAHMI rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcCChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIUME 3aBHCHUMOCTh  Tepuoaa  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MAacCChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Paszgen 10. D1eKTpOMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  JJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DneKTpoMarauTHas npupoja csera. CKoOpocTh cBera. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu(c ucnosibzopanneM odopyaosanus «Touka pocray).

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

Tenedona.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmens  cBera.  HMcrounmkm — cBeta.  IIpsamonunerinoe
pacnpoctpaneHnue ceta. 3atMeHust ConHua u JIyHel. Otpaxkenne ceta. [Lnockoe
3epKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenune cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. Mcrnonapb30BaHHE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom mywedt B JnmH3e. Onrtuueckas cucrema (oroanmapara,
MUKpOCKONIa M Teneckona. ['ma3 kak onrThueckas cuctema. bin3opykocTs U
JATbHO30PKOCTb.



Paznoxenne Oemoro cBera B cmekTp. OmbiTel Hpiorona. CrokeHue
CIEKTpaJbHBIX IBETOB. Jlucniepcust cBeTa.
Jlemoncmpayuu(c ucnoib3oBanueM odopynoBanus « Touka pocray).
[IpsiMosIMHEHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tomyuenune n300pakeHni B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecknii CBETOBO/,.
Xop nydeit B coOuparonieit JInH3e.
XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.
[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JINH3.
[Tpunuun aeiictBus GoroamnmapaTa, MUKPOCKOTIA U TEIECKOTIA.
10. Moaens rnasa.
11. PaznosxeHue 06enoro cBera B CHEKTP.
12. [lomy4yeHue 6esoro cBeTa NpH CI0KEHUHU CBETA Pa3HBIX LBETOB.
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Jlabopamopnsie padbomst u onvimsvi(C UCNOJb30BaAaHHMEM 000PYAOBAHUA
«Touka pocray).
1. MccnepoBaHue 3aBUCUMOCTHM yria OTPAXKEHHsS CBETOBOTO Jiyda OT yIUIa
NaJCHUS.

2. W3ydenne xapakTepuUCTHK H300pakeHUs IPeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEJOMIIEHHS CBETOBOIO Jy4a OT yria
NAJICHUS HA TPAHULIE «BO3LyX—CTEKIION.

4. IlonmydeHue n300paxeHHU ¢ TOMOIbIO COOMPAOILEH JINH3BI.

5. Omnpenenenue (POKyCHOTO pacCTOSIHUS M ONTUYECKON CHJIbI coOMparomien
JIMH3BI.

6. OIBITHI 110 Pa3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OnBITBI MO BOCHPUSATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJEHUHU dYepes
L[BETOBBIE (PUIIBTPBHI.

Paznen 12. KBaHTOBbBIC SIBJICHHS.

OmneiTel Pe3epdopna v mianerapHas moaenb atoma. Monens atroma bopa.
Hcnyckanne u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, 6eTa- u raMma-uznyyeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas Mopens aromHoro sapa. Msoronel. PannoaxktuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
OHeprusi CBA3M aTOMHBIX sjuep. CBsi3p Macchl M dHepruu. Peakunm cuHTe3a H
nenenus saep. Mcrounnku 3ueprun ConHLa U 3BE3 1.

AnepHas sHepreruka. JleMCTBUS pPaJMOAKTUBHBIX H3JIyYEHHMM HaA JKHUBBIC
OpTaHU3MBI.



Jlemoncmpayuu(c ucnoib3oBanueM odopynoBanus « Touka pocray).

1. CrnekTpbl U3TYyYEHHUS U TOTIIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoaa.

4. HaOmonenue TpexoB B kamepe BuibcoHa.

5. Paborta cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uzinydeHus: OpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuvie padomst u onvimsl(C UCNOJIL30BAHHEM O000PYI0OBAHUSA
«Touka pocra»).

1. HaGnroneHue CIuIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENTHEHO--0000MITAIONTNI MOAYJIh TIPEAHA3HAYCH JJISI CHCTEMATH3aIluN
U 0000ImEeHWS TPEIMETHOTO  COACP)KAaHWSI W OMbITa  JCATEIHHOCTH,
NpUOOPETEHHOTO MPU U3YUECHUU BCEro Kypca (PU3MKHU, a TaKkKe IJi MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3uke g OoO0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy U3ydyeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (PU3Myeckue
SABJICHUSI, TPUMEHSISI TMOJy4eHHBIE 3HAHMS, pelarh 3aJaud, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO NEATEIIBHOCTHBIM XapaKTep MAHHOTO pa3zesa peaau3yercs
32 C4y€T TOro, 4YTo OOYy4YaroIIMECs BBIMOJIHSIIOT 3aJlaHus, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
dbuznyeckue SIBJICHUS B OKPY Kalollel MPUPOE U MOBCEIHEBHOM JKU3HU,

HCITIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUSI (PU3HMUECKUX SIBIICHUH, B TOM
YUCJIE 1JI POBEPKU TUIIOTE3 U MOITYYEHHS TEOPETHUECKUX BBIBOJOB;

OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO UCIO0JIb30BAHUS PA3IMYHBIX HUCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

HHaHI/IpyeMBIC PE3YIbTAaThl OIMUPANOTCA Ha BCAYIIHUC ICJIICBBIC YCTAHOBKH,

OTpa)karolllie OCHOBHOM, CYIIIHOCTHBIM BKJIaJ M3y4aeMON MpOrpaMMbl B pa3BUTHE
JUYHOCTH OOYYaIOLIUXCS, UX CHOCOOHOCTEH € MCIOJIb30BaHUEM O00pPYIOBaHMS
neHTpa «Todka pocTay.

B pesynbrare nzydyenus GuU3MKH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUS

y oOyuarorierocst 6yayT copMUpOBaHbI CICAYIOIINE JTUYHOCTHBIE PE3YJIbTAThHI B
YacTH:

1) naTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
(bu3MYeCcKON HAYKHU;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXKJIEHUU OOILIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIEM, CBSA3aHHBIX C TPAKTUYECKUM TPUMEHEHHUEM
TOCTHKEHUH (PU3NKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIIOB B JESATEIBHOCTU
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

— BOCHPUSITUE ACTETUUECKUX KauyeCTB (PU3MYECKOW HAyKH: €€ TapMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEHIIEH COCTABIIAIOLIEH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOW JIOOO3HATEIBLHOCTH, MHTEpPECAa K HCCIEI0BATEIbCKON
NeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJLyYus:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TPAaBWJI OE30MacHOTO TOBEACHUS Ha
TpaHCIIOpPTE, HA J0pOrax, C AJICKTPUUYECKUM M TEIUIOBHIM OOOpPYJAOBAaHHEM B
JOMAlTHUX YCIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHUE CBOETO IpaBa Ha
OIIMOKY U TaKOT'O ke MpaBa y APYroro 4eJoBeKa;

6) Tpya10BOr0 BOCIIUTAHMS:



— AKTUBHOE y4YaCTHU€ B PEUICHWU MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpoJia, Kpas) TEXHOJOTHUECKON U
COITMAJILHON HAIMPAaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUYECKUX
3HAHUM;

— UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOdeCcCuid, CBI3aHHBIX ¢ (PUBUKOI;

7) IKOJIOTHYEeCKOr0 BOCIIMTAHUSA :

— OpHEHTAIlUs Ha NpUMEHEHWEe (U3NYECKUX 3HAHWUU JUIS PEIICHHS 3ajad B
o0JlacTh OKpy»Karolle cpeabl, TUIAaHUPOBAHUS TOCTYNKOB U OILICHKH UX
BO3MOYKHBIX MOCIICICTBUN I OKPYKAIOIIEH CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTMYECKHUX MpoOieM U MyTel ux
pEIIEHHUS;

8) amanTanuu K HU3MEHSIIMMCH YCJOBHAM COLHMAJIBHON U NPUPOIHOMN
cpeasbl:

— TOTPeOHOCTh BO B3aWMOJACHCTBUU TIPH BBHITIOJIHGHUHM WCCICIOBAHUN U
POCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IPYTUX;

— TIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH YE€pE3 MNPAKTUYECKYIO
JESITEIIbHOCTb;

— MOTPEOHOCTH B (POPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4yHnciie (DOPMYITUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3hI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

— OCO3HaHue JAePUIIUTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKY;

— TUTAaHUPOBAHHWE CBOETO PA3BUTHUS B MPHOOPETEHUU HOBBIX (PU3UUECKHUX
3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh M BBISBIIATH B3AMMOCBSI3U IIPUPOJIbI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUH;

— OIICHKAa CBOMX JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYXKAIOWIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHMS TporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO

obmero oOpa3zoBanus y oOy4Jarorierocs OyayT chopMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHbIC  Y4YCOHBIE  JCHCTBHS,  PETYJISTHBHBIC

yHUBEpCalbHbIe yUeOHbIC T1CUCTBUSI.

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS



ba3oBble Jornyeckue JAelicTBUA:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBAaTh CYUIECTBEHHbIN MPU3HAK KJIACCU(UKALNN, OCHOBAHUS IS
000011IeHHS ¥ CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOICHUSAX, OTHOCAIINXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U NPU M3YyUYEHUU (PU3NUYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIb30BAHUEM JEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(bU3NYECKUX BEJIUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 pemieHusT ydeOHOW (PU3NUIECKOM
3aau (CpaBHEHUE HECKOJbKUX BAapHAHTOB pPEIICHHUs, BBIOOp Haumbojee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibCKHe JeiiCTBUS:

HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJIeI[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS
IMPOBOJUTL IO CaMOCTOATCIIbHO COCTABJIICHHOMY IIJIAHY OIIBIT, HECJI0KHBIM
@HSHHCCKHﬁ OKCIICPUMCHT, HeOOoJIbIII0e HCCICA0OBAHUC (1)I/IBI/I‘-IGCKOFO
SBJICHHS,

OLICHUBATDH Ha TIPHUMCHHUMOCTDH U JOCTOBCPHOCTDH I/IHCI)OpMaI_[I/IIO,
IMOJYUYCHHYIO B X0AC UCCICAOBAHMNA NI SKCIICPUMCHTA,

CaMOCTOATCIIBHO q)OpMYJII/IpOBaTI) O606IH€HI/ISI N BBIBOJBI 110 PC3YyJIbTaTaM
HpOBGI[éHHOI‘O Ha6JIIOIIGHI/ISI, OIIbITa, UCCIICAOBAHU:I,

IIPOTrHO3UPOBATH BO3MOXXHOC IIEU'II)HGﬁIHGC Pa3BUTHUC @)HBI/I“ISCKI/IX
MpoueCCoOB, a TAKKEC BbIABUI'aThb ITPCAIIOJIOKCHHA 00 ux Pa3BUTHHU B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora c nnpopmanueii:

OPUMEHSTh PA3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alIPOCHI IIPHU MOUCKE U
otbope wHGOPMAIMK WM AAHHBIX C YYETOM TMPEIIOKEHHON ydeOHOM
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM IMPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANIbHYIO (opMy mpeAcTaBiICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH peEIIaeMble 3aJadd  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMi, HHOUW rpaduKoi U UX KOMOMHATIMSIMHU.

KoMMyHMKAaTHBHBbIE YHHBEPCAJIbHbIE YYeOHbIe HeCTBUA:

B XOJe OOCYXIEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB JIabopaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI U



BBICKA3bIBaTh HJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKAHUE
OarokenaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXICHUS C CYXICHUAMH JPYTUX YYACTHHUKOB
Jyajora, 0OHapY>KUBaATh Pa3IMUMUe U CXOACTBO TTO3UIIHIA;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMHUChbMEHHBIX TEKCTAX;
myOJTUIHO TPEICTABIIATH PE3yIbTAaThl BBIMOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHMMAaTh W MCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHIHOHM U
WHIUBUAYAJbHOW pabOThl TIPU PEIICHUM KOHKPETHOW (U3UYECKOU
poOJIeMBI;

MPUHUMATH eI COBMECTHOM ACATEIHHOCTH, OPTAHU30BBIBAThL JICHCTBHS
mo e€ IOCTIKCHHIO: pPacCHpelesaTh pPOJH, OOCYXIaTh IPOIECCH |
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIIaTh MHCHHS HECKOJIBKUX JTFOJIEH;
BBITIOJTHSATH CBOIO YacTh pabOThI, 1OCTUTAss KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAMPABICHUIO ¥ KOOPAWHHUPYS CBOW JCHCTBUSA C APYTHMH
YJIeHaMH KOMaH/IbI,

OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OONIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeI‘yJIHTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBJISATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIINX
JUTsl petieHust (PU3NYECKUX 3HAHUM;

OPHUEHTHPOBATbCA B  PA3IWYHBIX MOJAXOJAaX MPHUHATHS  pPELICHUH
(MHOUBUYaJbHOE, NMPUHATHE pPEIIEHUs B TpyNIe, NPUHATHE pELICHUN
rpynmoin);

CaMOCTOSITENIbHO COCTABIISITh AITOPUTM PEIICHUs (PU3NIECKON 3a1a9u WK
IUTAHA HUCCIIEOBAHMA C Y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEAJIaracMble BAPUAHTHI PEILCHUI;
Jies1aTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJH), IMOIUOHAJIbLHBbIN HHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U TIpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH TPUYMHBI  JTOCTMXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM YHCJI€ B XOJ] BBINOJTHEHUS
(GU3MYECKOTO  HCCIIECIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSTEILCTB, W3MEHUBIIUXCS CHUTyallMii, YCTAaHOBIICHHBIX OIIHOOK,
BO3HUKIINX TPYTHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTATa LIEIU U YCIOBUSIM;



CTaBUTh Ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPIKICHHUX HA HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYIroro.

NNPEAMETHBIE PE3YJIBTATBI

K koH1y oOyueHus B 7 kjiacce npeIMETHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUM:

UCTIONB30BAaTh  TMOHATHS:  (PU3MYECKHME W XUMHUYECKHE  SIBICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPAECKTOpHUs, PaBHOACHCTBYIOIIAS
cuna,  nedopmarus  (ympyras, — IUTacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOTUECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBHXKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBIDKEHHE, HEPaBHOMEPHOE  IBW)KCHHE, HHEPIHS,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, IMepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE Tejl, [MpeBpalicHUs
MEXaHUYECKON SHEPruu) Mo OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpE, B TOM YHCIE€ (PUINYECKUE SIBICHUS B MPUPOAE:
IpUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKMBOW U HEXUBOU
npupojie, ACUCTBHE CHUIBI TPEHHUS B TPHPOAEC U TEXHHUKE, BIHUSHHUE
aTMoc(epHOro JaBJICHHS Ha >KMUBOW OpraHW3M, TUIaBaHHUE PBIO, pbIYard B
TEJIe YeOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 33a/ady B yUeOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3UUECKUX SBJICHUM;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJbl, KOX(UIMEHT TMOJE3HOTO JEWUCTBUSI MEXAaHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS JHEPTHs), TPHU OMHCAHUHN IPABUIBHO
TPAKTOBaTh  (PU3WYECKUI  CMBICT  HWCHOJB3YEeMBIX  BEJIHYMH, UX
0003HauUeCHUS W EAUHUIIBI (PU3UYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,



CBSI3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BETUYHMHY C IPYTMMH BEIMYHMHAMH,
CTPOUTH rPAPUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYUH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIB3YS MpaBUIa CJIOKEHUs CUJT (BJOJIb OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbluara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUS MEXAHUYECKOU
JHEPruM, MpPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3alUCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKUE SBJIECHMS, POIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh PUYUHHO--CJIEACTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUINYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTb pacy€THble 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl H
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIUYMHBI: HAa OCHOBE aHAJIN3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJIyY€HHOM (PU3NUECKON BEJITNYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPH HNOMOIIU
(U3MYECKUX METOJIOB, B ONTUCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

IPOBOJIUTH OMNBITBI 1O HAOMIOACHHIO (U3UYECKUX SABJICHUA WU
buznyecKux CBOICTB TEJI: dbopmynpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 000py10BaHMs,
3aMMChIBaTh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBINIOJIHATh MPAMbIE W3MEPEHHS PACCTOSHHS, BPEMEHH, Macchl Teda,
o0béMa, CHIBI W TEMIIepaTypbl C HCIOJB30BAHMEM aHAJOTOBBIX H
upoOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C yUETOM
3a/IaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHHUI;

IPOBONUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHHM JBHKCHHUS TeENd, CHUJIbI
TPEHUSI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YOPYrOCTU OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIICH CUJIIBI OT 00BhEMaA
MOTPYKEHHON YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH Tela, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
TUTAaBaHMS TEJl, YCIOBHM pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ y4€OHOTO HCCIEAOBaHUA, CcOOWMpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEPEHUS, CJenysl MPEeAO)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE
NPEIJIOKEHHBIX Ta0nuil W TpaduKoOB, AeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIICIOBAHMS;

IPOBOJAUTHh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPJIOTO Teja, CuUja TPEHUS CKOJIBXKECHMUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JIEHCTBYyIOIIas Ha
NOTPYXKEHHOE B KHUAKOCTH TENO, KOI(PPHUIMEHT MOJE3HOTr0 AEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAysd MPENIOKEHHOW WHCTPYKUUU: TIpH
BBIMIOJIHEHUM H3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00opaTOPHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMeTp,
phIuar, MOJBUKHBIN M HETOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh TMPUHIUMBI JCWCTBUS HW3YYCHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHA (B TOM YHCIE:
NOJUIMIHUKY, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOIb3Ysl 3HaHUS
0 CBOMCTBax (PM3NYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
IPAKTUYECKOIO HCIOJIb30BaHUsA (PU3MUECKMX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHHS
HOPM IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYLIECTBJIATh OTOOp HMCTOYHMKOB HHpopmauuu B HMHTepHere B
COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM M TyTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uHPOpMAINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINIOJHEHUHU YUYE€OHBIX 3a/laHUil HAYYHO--TIONYJISIPHYIO
auTepaTypy  (pU3MYECKOro coAepiaHus, CIPaBOYHbIE MaTepHalbl,
pecypcnl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUSI Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALNU (PUIUIECKOTO COACPKAHUS, B TOM
qucie MyOJMYHO AenaTh KPAaTKUE COOOIIEHHUs O pe3ysbTaTax HMpPOEKTOB
WIK Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHbI TOHATUHHBIN anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUIEHUE NTPE3EHTALIAEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIEIOBAHUN pacHpelesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/Jayami,
CIEIWTHh 3a BBINOJIHEHUEM IIJJaHA JEHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TIpPYyNINbl,  BBICTPAaWBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUI:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAUIMYECKUE U
amop(HBIC Tena, HACBHINICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPECHHSS DSHEPTHS, TEIUIOBOW JBUTaTENb,
AJIEMEHTAPHBIA JIEKTPUUYECKUMN 3apsl, JIIEKTPUYECKOE I0JI€, TPOBOJIHUKHU
U JIUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pas3inuath SBJICHUS (TETUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpUCTAJUIM3amnus (OTBEpJieBaHUE), KHUIICHHE,
Tenjonepeaaya (TETUIOTIPOBOHOCTD, KOHBEKIIHS, U3JIyYEHHUE),
AJIEKTpU3ALUS TEJ, B3aUMOACUCTBUE 3apSAJ0B, ICHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHICTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUS)
[0 OMNHUCAHUI0O HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpY)KaloIleM MHpEe, B TOM 4YHCIE (u3ndeckue SBICHHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWJUISIPHBIE SIBJICHUS B MPUPOIE,
KpUCTaJUIbl B mOpuponae, uziaydeHue CosiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHUUECKUE
sIBJICHUS B aTtMocdepe, JIEKTPUYECTBO KUBBIX OpPraHW3MOB, MarHUTHOE
nojie 3emuu, Jpedd MoOCOB, pOJb MArHUTHOTO MOJISL JJis KWU3HU Ha
3emJie, OJISIPHOE CUSAHUE, TPU TOM MEPEBOUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIC CBOMCTBa (MpHU3HAKH) (U3UUYECKHUX
SIBIICHUM;



ONKCHIBaTh U3yYECHHBIE CBOMCTBA TeN U (PU3UUECKHUE SIBJICHUSA, UCIIONb3YS
(bu3nyeckue BEITUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHUS, YJelbHasl TEIIoTa IapooOpa3oBaHusl, YJelbHAas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JIEHCTBUS TEIIOBOU
MAaIllMHbI, OTHOCUTEJBHAS BIIAXKHOCTH BO3]lyXa, JJIEKTPUUYECKUHN 3apsih,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIICHUE IPOBOAHUKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BellecTBa, paboTta M MOIIHOCTb
JJIEKTPUYECKOTO0  TOKa), TpU OMNHCAHUM MPaBUWIbHO  TPAKTOBATH
(u3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (HOPMYJbI, CBS3BIBAIOIIME JTAHHYIO
¢u3NYECKyI0 BETWYHHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUNH;

XapaKkTepU30BaTh CBOICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
WCIIOJIb3Ys. OCHOBHBIE IOJIOKEHUSI MOJIEKYJISPHO--KHHETUYECKOM TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHILMI CYNEPHO3ULMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMSs 3apsaa, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTEMaTUYECKOe
BBIPAKEHNUE;

OOBSACHATH (PU3MYECKHE TPOILECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii TPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrHYecKuX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBONCTBA (DU3MUECKUX SIBJICHUM,
(U3HUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelar pacuy€THhlE 3aJadyd B 2—3 JCWUCTBUS, HCIOJIb3YS 3aKOHBI WU
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHME, BBISABIATH HENOCTATOK
JaHHBIX [ peleHus 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOauMbIe Ay €€ pelieHHs, MPOBOAWTH pPacu€Thl W CPAaBHUBATH
MOJTy4YeHHOE 3HauUeHNe (PU3NUYECKON BETMIHHBI C H3BECTHBIMU JAHHBIMU;
pacrno3HaBaThb MpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU HMOMOUIH
(¢u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BbBIICIATH
IIPOBEPSAEMOE  MPEAIOIOKEHUE, OLEHUBATH IPABUIBHOCTH IOPSAKA
IIPOBEJCHHUSI UCCIIEIOBAHMS, JEIaTh BBIBOJIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WU
(¢u3nyecKuX CBOWCTB TeN (KanWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJIECHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusi TMPU M3IYUYCHHH OT I1IBETa H3JIydarome (MoTIonaroiei)



NOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATyphbl KUIKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, OJJEKTPU3ALMUA TEI U B3aUMOJACHCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BHU3YyalIM3allMsl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBAThH
IpoBepsieMbIC MPEATOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIOJIHATh  NPAMBIE  HU3MEPEHHMS  TEMIEPATYpbl,  OTHOCHTEJIBHOMN
BJIQXXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C MCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PM3MUECKHX BEIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBONUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEIMYHUHBI OT
Opyrol ¢  UCHOJb30BAaHUEM TNPSAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUJIOMIAAXd MONEPEYHOTO
CEYEHMS U YAEIBbHOTO COMPOTUBIIEHUS BEIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEIOBAHNE IOCJIEAOBATENIBHOIO W IAPAJUIEIBHOTO  COCAUHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh W3MEPEHHUs], CIEAYys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUL M TIpauKOB,
JIeNaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelibHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIE€Nysl MPEIJIOKEHHON HWHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

co0roAaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHUEM;

XapaKTEepU30BaTh NPUHLUIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUCaHud (B TOM YHUCIE:
CUCTEMA OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBasi TypOuHA, aMIEpMETD,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOW DHEPIUHU, DJIEKTPOOCBETUTEIILHBIE
npUOOPBI, HArpeBaTEIbHBIE IEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE
PEIOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBICHUN UM HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuoOpsl MO CXEeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBHUTATEIh BHYTPEHHETO
CTOpaHus, JJCKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI DJIECKTPUUCCKUX
Iernei ¢ mociaea0BaTeIbHBIM U TapaJlICIbHBIM COSUHEHUEM DJIEMEHTOB,
pazmyasi yeJI0OBHbIE 0003HAUCHUSI DJIEMEHTOB AJICKTPUUYSCKUX IIeTIeH;
NPUBOJNTh  NpUMEpPhl  (HAXOAWTh  HWH(OpPMAIMIO O  IPUMEPax)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYECKUX 3HAHWNA B TIOBCEAHEBHOM
KU3HH JJI oOecTieueHrs] 0€30MacHOCTH MPU OOpaIeHuu ¢ IpudopaMu 1
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3J0pPOBbS U COOIIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPY KaloIeh cpesie;

OCYIIECTBIATh TMOWCK HWHMOpMaUK (QHU3NUECKOTO COJepKaHUI B
WNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH © TyTEM CpPaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAIHIO, KOTOpas
SIBJISIETCS IPOTUBOPEYMBOM UITH MOXKET OBITh HEAOCTOBEPHOM;
UCITOJIB30BAaTh MPHU BBIMIOJHEHUN YUCOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO COJICpKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MIHTEpHET, BlIageTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC IHUCBMEHHBIE M KpaTKHE YCTHBIE COOOIICHMS,
0000mass wHPOpMAMI0 W3 HECKOJIbKMX HCTOYHUKOB (PU3HYECKOTO
colepXaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTATHI
MIPOCKTHOW WJTM WCCIICIOBATEIBCKON JESITEIbHOCTH, TIPU dTOM T'PaMOTHO
UCIIOJIB30BaTh HM3YYCHHBIM TOHATHUHHBIA amnmapar Kypca (U3HKH,
COIIPOBO’K/IATh BBICTYIUICHUE TIPE3CHTAIUEH;

IPU  BBIIOJHEHUH YUYEOHBIX IIPOCKTOB M HCCIEIOBAHUM (HU3UUECKHUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU C
ITOCTaBJIEHHBIMU 3aJja4aMHM, CICIATH 3a BBLIMIOJHEHUEM IUIaHA JEHCTBUHA U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIaj] B
NEATEILHOCTD TPYIIIBI, BRICTPAMBAaTh KOMMYHUKATHBHOC B3aUMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHI1y 00yueHus B 9 kJacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHATHUSA: CUCTEMa OTCYE€Ta, MaTepUalibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXXKEHHS, Jedhopmarius
(ympyrasi, miaacThueckas), TpPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aO0COIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsI U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,



CIIEKTPBI MCITYCKaHUS M TIOTJIOMEHNs, anbda-, 0eTa- 1 TaMMa-u3IydcHus,
M30TOIIBI, SIAEPHAs SHEPTETUKA,;

pazniuuath SIBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBIKEHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE [BMXKEHUE, CBOOOIHOE
[1aJICHUE TEJI, PABHOMEPHOE JABUKEHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE
T€J, PEAKTUBHOE MIBIDKCHHE, KOJIeOAaTeIhbHOE ABMKEHHUE (3aTyXaronue u
BBEIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOC IBMIKEHUE, OTPAKEHUE
3ByKa, NPSIMOJMHENHOE PACIPOCTPAHECHUE, OTPAKEHUE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3siokKEHUE OEJIOro cBeTa B
CIIEKTP M CJIO)KEHHE CIIEKTPAJIBHBIX I[IBETOB, JUCIIEPCHUS  CBETA,
€CTECTBEHHAs1 PAJMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JIyYEHUS ) IO ONMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOE SIBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpyXXaroleMm Mupe (B TOM uucie (U3HUYECKHUE SIBJICHUS B TPHUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKECHHUE TUIAHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB IKHUBOTHBIMH,
3EMJICTPSICEHUE, CEUCMUYECKHE BOJHBI, LYHAMHU, DOXO, LBETa Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTECTBEHHBIN
pPaIMoOaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
IIPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX M3JIyYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3MYECKUX
SIBIICHUM;

ONUCHIBATh U3YYCHHBIE CBOMCTBA Tel U (DU3UUYECKUE SIBIICHUS, UCTIOIB3YS
dbu3nyeckue BENUYUHBI (CpElHSsl MU MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBMKEHUHU, YCKOPEHME, MEpPEMEIICHUE, IyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHMS, CUJa YIPYrOCTH, CHUJIA TSIKECTH, YCKOPEHUE
CBOOOJHOTO TMajJCHUs, BEC Tejla, HUMIIYJIbC Tejla, HUMIYJbC CHUJIbI,
MexaHu4eckass paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPTHs Tea,
IIOJHATOTO HaJ IMOBEPXHOCTBIO 3€MJIM, MOTCHUUAIbHASI DHEPIUs CHKATOU
IPYKUHBI, KUHETUYECKAs DHEPrus, IIOJHAs MEXAHU4YECKass DHEPrus,
NEepUOJ U 4acToTa KoJeOaHu, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJICHUS CPEbl), MPU OMUCAHUU
NPaBUJILHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HauUCHUS W EAUHMIIBI (PU3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMH BEJIMYUHAMH,
CTPOUTH TPaPUKHU U3YYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepU30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3UIHMK CHJI, NPUHLUMUII OTHOCHTEJIbHOCTH [ 'anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO M MacCOBOTO YHCEI
IOpU SIIEPHBIX pEakUuusax, NPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIATH
IPUYUHHO--CJIEICTBEHHbIE  CBSI3M, CTPOUTh OObBsICHEHHe U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPON Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKHUX
SABJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3afaud (Omuparomuecs Ha cucreMy u3z 2-3
YPaBHEHHUI), UCTIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 3aJladyd 3allMChIBaTh KpaTKOE
YCIIOBHE, BBISIBIISATh HEJOCTAIOUINE WJIM M30BITOYHBIE JaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PEUICHHS, TPOBOJUTH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (PU3NUECKOU
BEJINYWHBIL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MNOMOIIU
(U3HYECKUX METOJOB, HCIOJb3Yysl OMHCAHUE HCCIEIO0BAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTH IOpsIKa
IIPOBEICHMSI  UCCJIENOBAHMS, JEJaThb  BBIBOJABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMNBITBI 1O HAOMIOACHHIO (U3UYECKUX SABJICHHA WIU
(¢u3MUeCcKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWW MPYNKUHHOTO
MasTHHKA OT MacChl Ipy3a U JKECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oelloro CBEeTa B CIEKTP, U3YUYEHHE CBOMCTB M300paKEHUS B
TUIOCKOM 3€pKalie W CBOMCTB HM300pa)X€HHs MpeaMera B coOuparomieit
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIBHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOUHOro Habopa
o0Opy/lOBaHUsA, OMUCHIBATH XOJ ONBITa H  €ro  pPe3yibTarThl,
bopMyIUpOBaTH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpelHee 3HAaYeHHE U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparoimield JIMH3bI), OOOCHOBBIBATH BBIOOp croco0a H3MEpPEeHUs
(M3MEepUTENHHOTO TPUOOpPA);



NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUN (3aBUCHMOCTHh IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoaa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeaoMJIeHHs] OT yria
NaJieHNs). IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢u3nyecKux BEIMYMH B BUZAE TaOMUI] U IpaduKoOB, AeIaTh BBIBOJbI IO
pe3yJibTaTaM MCCIe0BAHNUS;

IPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHKEHUH,
YCKOpEHHE CBOOOTHOTO TMaieHUs, KECTKOCTh MPYKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHHuecKass pabdoTa M MOIIHOCTb, 4acToTa U
nepuosa KojaeOaHMM MaTeMaTH4ecKoro M TNPYKMHHOTO MasiTHUKOB,
OmNTHYECKass Cuja coOuparomell JHWH3bI, PaguOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANTbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAys MPEII0KEHHON MHCTPYKIINH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJU3UPOBATH MOIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopynoBaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKW M3YYEHHBIX (U3NYECKUX MOJAENEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IpPa;

XapaKTepu30BaTh TMPUHIUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
CHOUIOMETp, NaTYMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), uCHonab3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBICHUM W HeEoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUI B MJIOCKOM 3€pKajie U COOMpPAIOLIEH JIMH3E;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HH(GOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU 111 obecrieueHus: 6€30MacHOCTH MPH OOpaIleHUH C MPUOOpaMu U



TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS W COOIIOACHHS
HOPM KOJIOTHYECKOT0 TOBEICHUS B OKPYKAIOILLEH Cpele;

OCYIIECTBIISITh TOWCK HWHpopManuu (U3MYECKOTO COJEpKaHUS B
HHuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI MOMCKOBBINA 3alpoc, HAaXOAUTh
NYTU ONPEENIEHUs] JOCTOBEPHOCTH MOJIYYEHHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTENIBHBIX NCTOYHUKOB;

MCITIOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUIl HAyYHO--NOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro coAepiKaHMs, CIPAaBOYHbIE MaTepHalbl,
pecypceel cetu MIHTEpHET, BiaaeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTAa,
npeodpazoBaHusl HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COACpkKaHMUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM MM HCCIIEI0BATENbCKON
NEATEIbBHOCTH, IIPU  OTOM  TIPaMOTHO  MCIIOJI30BAaThb  HU3yYECHHBIN
NOHATUMHBIN anmapar HU3y4aeMoro pasjena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE TIpe3eHTaIMell ¢ y4ETOM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiabnble IIpakTuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3uka u eé posib B NO3HAHUHM OKPY KAI0IIEro MUpa

1.1 dusuka - Hayka o Ipupoie 2 Bubmiorexa LIOK
’ YK PHpoZ https://m.edsoo.ru/7f416194
1.2 duznueckre BEINYNHBI 2 1 Brbmaorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO/] IO3HAHUS 2 1 bubmorexa LIOK
' ya A https://m.edsoo.ru/7f416194
Uroro mo pazneny 6

Pasnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUE BelIecTBa 1 bubmorexa LIOK
’ p m https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bu6mmoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO eIecTBa 2
Iperatipl TOARI BEMIECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. [IBu:kenne u B3auMojieiicTBue TeJ
3.1 Mexanunueckoe OBMIKEHUE 3 bubmorexa LIOK

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

3.2 Huepuus, macca, IIIOTHOCTh 4 1 bubmuorexa [JOK




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

bu6nmoreka [IOK

33 Cuna. Bugpt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPILIMU 3 bubnmnoreka [JOK
’ TEIaMH, JKUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6nmnoreka [IOK
4.2 JaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6nmnoreka [IOK
4.3 ATmocheproe naserme 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUKOCTH Y Ta3a HA OTPYKEHHOE 7 3 bubnmnoreka [JOK
’ B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHEprus
bu6nmoreka [JOK
51 Pabora u momsoCTS 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
32 Hpoctbie MexaHH3MBI > ! https://m.edsoo.ru/7f416194
bu6nunoreka [IOK
. 1
33 Mexanmutcckas sHepris 4 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kontpoabnbie IIpakruyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TermoBble siBeHUsI
1.1 CtpoeHue u CBOICTBA BEIIECTBA 7 bubmmorera LHOK
’ p B https://m.edsoo.ru/7f4181ce
bu6nmnoreka [JOK
. 1
1.2 Teruiossie mpoueccet 21 > https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiiekTpuyecKkne 1 MATHUTHBIC SIBJICHUS
21 DneKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnmnoreka [JOK
’ W UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHM TOK 20 1 7 hitps://m.cdsoo.ru/Tf418 1 ce
bu6nuoreka [JOK
. 1 1.
2.3 MartutHbie ApiIcHis 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4
24 DCKTPOMArHHTHAS HEAYKLIHS https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumMeHoBaHue pa3aejoB U TeM muppoBLIe
Ne ni/m P Kontpoabnbie IIpakruyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannyeckue siBJIeHHS
L1 MexaHn4eCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 bu6nmnoreka [IOK
' OIIMCaHUsI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOIEHCTRHE Ter https://m.edsoo.ru/7f41a4a6
bu6nmnoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJTHDI
bu6nuoreka [IOK
2.1 M
CXAHHHECKHE KONEOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3HCKTp0MaFHHTHOC moJie U 3JICKTPOMArHUTHBIC BOJIHBI

31 DNIeKTPOMarHuTHOE TOJIE U 6 ) bubnmnoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIEHUS

4.1 ‘ 3aKOHBI paclpOCTPAHEHHUSI CBETA 6 2 bubnmnoreka [JOK




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

bu6nunoreka [IOK
4.2
JIun3bl 1 onTHUeckue NpuOOPbI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3JIo’KeHHe 0eJI0ro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nea S. KBanToBble siBJICHHS
bu6mmoreka [IOK
5.1 Hcnyckanue u MoOriomeHue ¢BeTa aroMoM 4 1 hitps://m.cdsoo.rw/7f41 ada6
bu6mmoreka [IOK
52 (TpoCHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SlnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nes 6. [loBTopuTe/1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







INOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
/o

Tema ypoka

®u3nKa — HayKa O PUPOJIE.
SIBieHus: npupoasl

KoauuyecTBo yacoB

Bcero

KonTtpouabnsbie
padoThI

IIpakTH4eckune
padoThI

JlaTa
U3yUeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

duznueckue ABICHUS

dusnuecKkue BeITUUNHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenne
TEMIIepaTyphl TP TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U IaTUUKA
TeMIEpaTyphl"”

Metoapl HAy9HOTO TTO3HAHMS.
Onucanne PU3NUECKUX SBJICHUMN C
MTOMOUIBIO MOJENEH

bu6nmoreka [IOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenosanue "IIposepka
THITOTE3BI: JaJTBHOCTh MOJIETA MIAPHKA,
MMYMEHHOI'O TOPHU30HTAJIBHO, TEM
0oJb111e, yeM OOJIbIIIe BHICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
JIOKa3bIBAOLIUE JUCKPETHOE
CTpOECHHE BELECTBA

I[BI/I)KCHI/IC JacTull BEIICCTBa

bu6nuoreka [IOK
https://m.edsoo.ru/ff09fe0a

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HAOJII0JIEHUIO TEIJIOBOTO PaCcIIuPEHUS
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
1 BobI. O000IIEHNE 10 pa3aeTy bubnuorexa [JOK
«IlepBoHayUanbHBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUH BEILIECTBAY
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05¢6
JIBYDKCHUC
bu6nuoreka [IOK
13 Cropocts. Exurmuet ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU ABUKEHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ac4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
VHEPTHOCTHU TEJl https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEa»
18 Pemenue 3amau nmo teme "IlimoTHOCTE bu6nuoreka [IOK
BeniecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepHCTHKA
19 B3auMojiecTBus Tei. Cuna
ynpyrocty. 3akoH ['yka
20 JlaGopatopHas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA




(nedopmanun) Npy>KUHbI OT
IIPUJIOKEHHON CUIIBI»

21 [[“1Bnenue Tsarorenus. Cuia TSKeCTU
CBs13b MEXY CHIION TSKECTH U
2 . YB Pewmere bubmuorexa [JOK
Maccoii Tena. Bec tena. Pemenu
" " https://m.edsoo.ru/ff0al778
3aga4d oo teMe "Cuia TSKeCcTH
” Cuna TspKecTH Ha IpYruX IUIaHETax. bub6nuoreka [IOK
®u3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 " JiunaMoMeT bubmuorexa [JOK
3Mepenue cuil. JluHa
p p https://m.edsoo.ru/ff0al 8cc
75 B o . bubmuorexa [JOK
ec Tena. Hesecomoct
https://m.edsoo.ru/ff0al778
CnoxxeHue AByX CHJI, HallpaBJIE€HHBIX
26 . v . P bubmuorexa [JOK
110 OJTHOM MPSIMOM.
A . p https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
7 Pewienue 3agau o teme
"PaBHonelicTBytOImAst cui”
Cuna tpenus u e€ Buabl. TpeHue B bubnnorexka HOK
28
IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBUCUMOCTH CHJIBI TPEHUS
29 P ABIE bubmuorexa [JOK
CKOJIBXKEHUS OT CHJIBI JABJICHUS U
A https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAFOITINXCS
IIOBEPXHOCTEN»
30 Pewienue 3anau Ha onpeneneHue
PaBHOAECHCTBYIONIEH CUIIbI
31 Pemenue 3anau o temam: «Bec bu6mmoreka [IOK

tenay, «I'papuyeckoe n3obpaxenue

https://m.edsoo.ru/ff0alde0




cu», «Cunbl», «PaBHOACHCTBYIOIA
CHUIT»

KonTtponbHas pabota no Temam:
«MexaHunueckoe ABIKEeHUEe», «Macca,

32 IUIOTHOCTBY, «Bec Teman,
«['paduueckoe n300pakeHue Cui,
«Cnnen
1 JHasnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEIUYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTD
34 aBJICHHs Ta3a OT 00bEMa bubmorera LIOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya naBieHUs TBEPABLIMUA
35 TeJII;l\fIII/I JKUIKOCTSIMU U Ir)zllzaMH bubnnorexa LIOK
> HHA ' https://m.edsoo.ru/ff0a25b0
3akod ITackais
16 JlaBlieHUE B )KUJIKOCTH U Tase, bubmuorexa [JOK
BBI3BAHHOE JICUCTBUEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anad o reme «JlapieHue B bu6mmoreka [IOK
JKUIKOCTH U Tra3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaromuecs coc
HIArommecs YAt https://m.edsoo.ru/ff0a2970
39 I'unpasianueckuii mpecc bubmmorera LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
SKHUJAKOCTHBIN HAcOC
A1 ATMocdepa 3emiu U IPUUYHUHBI €€ bubnuoreka [IOK
CYILLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK




aBIIEHUE

W3mepenne atMOchepHOTo TaBIICHHS.

https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK

43 Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTbH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOPpst
45 Bapomerp-anepous. AtmocdepHoe bub6nuoreka [IOK
JIABJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme "
ATtmocdepHoe naBiieHue"
JlericTBUE )KUJIKOCTHU Y ra3a Ha
47 HOTPYKEHHOE B HUX TEJIO. bubanorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKMBAIOIICH CHIIBL, bu6nuoreka [IOK
JICUCTBYIOILIEH HA TEJO, TOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)
JlaGopatopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
Tela B BOAE OT 00bEMa MOTPyKEHHOU https://m.edsoo.ru/ff0a3514
B KUJKOCTh YaCTH TeJa»
bu6nuoreka [IOK
>0 Tnasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomeTpa 1in
KOHCTPYMPOBAHUE JIOJIKU U
omnpeneneHue e€ rpy3onoabEMHOCTH"
52 Pemenue 3agad mo remam: «IlimaBanue bu6nuoreka [IOK




cyn0B. Bo3nyxoniasaHuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
U ra3oB»

KonTtponbHas pabora o teme

https://m.edsoo.ru/ff0a3654

53 «/laBiIeHHE TBEPABIX TEII, JKUIKOCTEU

Y Ta30B»
bu6mmoreka [IOK

>4 Mexanuteckas pabora https://m.edsoo.ru/ff0a3{82

bu6nuoreka [IOK

>3 MonsocTs. EuHuitE MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOILIHOCTH, Pa3BUBAEMOM IpH 1
MOABEME 110 JIecTHHUIIE"

57 IIpocteie MexaHu3Mbl. Poiyar.

PaBHOBecue cui Ha peluare
Prryaru B TexHuKe, OBITY U IPUPO/IE.

53 JlaGopaTtopHnast pabota 0.5 bubnuorexa [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phlyara
Pemenue 3amau nmo teme «Y cioBus bu6nunoreka [IOK

59
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTeust

60 mexaHusMma. JlaboparopHas pabota 0.5
«M3mepenne K11/ HakinoHHOM
IJIOCKOCTH

61 Pemenue 3anau mo reme "Pabora, bu6mmoreka [IOK
MoimHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast SJHeprusi. bubnnorexka HOK




63

Kunernueckas ¥ noTeHuuanbHas
SHeprus

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"JKcrepuMEHTAIbHOE OIpeieIeHHE
U3MEHEHUs KUHETUYEeCKON 1
NOTEHLMAIbHON PHEPTUU IIPU
CKATbIBAHUM TeJIa [0 HAKJIOHHOU
MJI0CKOCTH"

65

KonTponbnas pabora no teme
«PaboTa 1 MOIIIHOCTH. DHEPTHUSD

66

67

68

Peseprubiit ypok. PabGorta ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

PesepBHelit ypok. Pabota ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX Tell,
JKHAKOCTEH U ra3oB"

Peseprubriit ypok. Paborta ¢ Tekctamu

o TeMe "Pabora. MOIIHOCTS.
Ouneprus"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0adec6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTposbusbie IlpakTuueckue
n/n Bcero U3ydyeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U 1 bubanorexka HOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
4 KUJKOTO U ra3000pa3HOro COCTOSTHUI |
BELIECTBA HA OCHOBE I10JI0KEHUN
MOJIEKYJISIPHO-KMHETUUECKOI TEOpUH
5 Kpucrannuueckue u amopdusie Tena 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalMWUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepXxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE 1 Bubmmorexa LHOK
P p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKCHHS 1
YaCTHII
9 Buytpennsis sneprus. CriocoOsl | bubnuoreka [IOK
VU3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 bu6nmnoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepenuus "[Ipaktuueckoe
WCITOJIb30BAaHNE TEIJIOBBIX CBOMCTB

bu6nuoreka [IOK

11
BELLIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocOepexxeHus"

12 KonuuecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHMe TEII0BOro OanaHca. bubnnorexka HOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEHa MPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsueit BoAbI"
Pacuer KonnuecTBa TEIJIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Teia
Y BBIICIIIEMOTO UM MPU OXJIAKICHUN

16 JlaGopatopHas pabota "OnpezneneHue bub6nuoreka [IOK
yEJIbHOU TEIJIOEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBA. Y IeJbHas TEII0Ta bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiienne u oTBepACBaHNE

18 KPUCTALIINUECKUX "P;en VY nenpHas bubnnorexa LIOK

P ’ https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bub6nuoreka [IOK
yIEIbHON TEIJIOTHI TUIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pazoBaHue U KOHICHCALUS. bubanorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumnenne. Y aenpHas Teriora bu6mmoreka [IOK




22

23

napooOpa3oBaHUs U KOHJICHCAIUH.
3aBUCUMOCTb TEMIIEPATyphbl KUIICHUS
OT aTMOC(EPHOTO JABICHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHast
pabota "Onpenenenue
OTHOCHUTEJIBHOM BJIAKHOCTU BO3yxa"
Pemenue 3agau Ha onpenesieHue
BJIQ)KHOCTH BO3.1yXa

https://m.edsoo.ru/ff0a786¢

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHiMnsr paboTHI TETIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBruraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro gBurareis.
TennoBble ABUTATENN U 3aIIUTa
OKpYKAarOIIEl CpeIbl

3aKOH COXpaHEHUs U IPEBPAILCHUS
SHEPrUHU B TEIJIOBBIX MpoLEccax

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "TennoBble SIBICHUS.
W3meHeHne arperatHbIX COCTOSTHUM
BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbnas pabora no teme
"TermoBele ABIeHNUA. 3MeHeHne
arperaTHBIX COCTOSIHMH BemiecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpuzanus Tei. JBa poxa
AIEKTPUUYECKUX 3apPSIOB

Ypok-uccienosanue "OnexkTpusanus
TE€J UHIYKIUEN U IIpU
CONPUKOCHOBEHUU"




BiaumogeiictBue 3apPsAKCHHBIX TCII.

bu6nuoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE IOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubanorexa [HOK
nons. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEeH
Hocurenu snexkrpudeckux 3apsaos.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToma

34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bub6nuoreka [IOK
COXPaHEHUs INEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

15 Pewienue 3a1au Ha npUMEHEHUE bu6nuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 cyuiectsoBanus. MIcTouHuku bubmorera LIOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUYECKOTO TOKA

37 JIefCTBUS DIIEKTPUYECKOIO TOKA bubnmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenopanue "Jleiicteue

38 3JIEKTPUYECKOIO MOJI Ha IPOBOIHUKH 1
U AUDJIEKTpUKH"

19 DIIEKTPUUYECKHI TOK B METAJLJIAX, bubmuotexa [JOK
JKHUIIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIaboparopnas pabota

41 "M3MepeHue U peryJInpoBaHue CUIIbI 0.5 bubnmorexa LHOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTpUUECKOe HAMPsHKEHHE.
Bonsr™etp. JIaboparopnas padota

bu6nuoreka [IOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpsKeHus"

13 CornpoTuBieHrE TPOBOJHUKA. bubnmnoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuotexa [JOK
NPOBOJHUKA OT €ro JJIMHBL, IUIOMAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"
3aBUCHUMOCTh CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [TOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTU CHIIbI

46 TOKa, UYIIEr0 Yepe3 Pe3ucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COINPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

48 IIPaBUJIA CII0’KEHUS HANIPSKEHUH IIPH 1 bubmmorexa LIOK
[OCJIEI0BATEIILHOM COCAUHEHUN JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA IIPU 1 bubnuoreka [IOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemienue 3amaq Ha IMPUMCHCHUC

50 3akoHa OMa i1 pasiInyHoro Eubmorexa IIOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AMEKTPUUYECKOTO bubnuotexa [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabota "Onpeznenenne
52 a00TBI X MOIITHOCTH 3JIEKTPUIECKOTO bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUECKHE IIETTH U IIOTPEONTENH
53 DJIEKTPUUECKON DHEPTUU B OBIT bubnnorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
[ToarotoBka Kk KOHTPOJIBHOU padboTe
1o TemMe "DIeKTPUIECKHE 3apsbl.
54 3apsiKeHHbBIE Tela U UX bubnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. ITocToSHHBII
AJIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DIeKTpUUECKHE 3aPsIbl.
55 3apsiKeHHBIE Tela U UX Eubmorexa IIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaercTus. ITocToSHHBII
AJIEKTPUIECKUN TOK"
56 ITocTostTHHBIE MArHUTHI, KX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnuotexa [JOK
1OJIEN MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruanTtHoe noje. MaraHutTHoe 11oJie
bu6mmoreka [IOK
58 3eMIIHM U ero 3Ha4YeHue I )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OmnbIiT OpcTena. MarHutHoe noJie
AJIEKTPUYECKOr0 TOKa MarHutHoe
M0JI€ KaTYIIKH C TOKOM

[IpumeHeHue JIeKTPOMarHuToB B
TexHuke. JlJaboparopnas pabora
"N3yueHue NeiCTBUS MATHUTHOT'O
0JIs1 HA IPOBOJIHUK C TOKOM"

DJEeKTPOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnionb3oBanue
JJIEKTPOJBUTATENICH B TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue U U3ydeHHE
paboThl AneKTpoaBUTaATENS "

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHOW UHTYKLIUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DIIEKTPOCTAaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUHn

[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPUUECKHE U
MarHMTHBIC IBJICHUS"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

65

KonTposabnas pabora no teme
"DIeKTpUUECKNE U MAarHUTHbIE
siBiIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprubriit ypok. PabGora ¢ Tekctamu

bu6mmoreka [IOK




o teme "TermioBele aBiacHUd"

PeseprubrIil ypok. Paborta ¢ Tekctamu

https://m.edsoo.ru/ff0acc5e

" . bubnuorexa [JOK
67 no Teme "I1oCTOsTHHBIN 1
. " https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
68 PesepsHblii ypok. Pabota ¢ Tekctamu 1

o Teme "MarauTHeie sBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5




9 KVIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
[
Jrj;n Tema ypoka Bcero Kourpoapnpie  IMpakrueckue fll:;:eﬂﬂﬂ :)I;I[()l;[;?)llzleeenLHme
padoThI padoThI pecypebi

| MexaHudeckoe IBMKEHHE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHHUYECKOTrO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBikeHne. CpeqHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE | bubnuorexa [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O JIBHKCHMUSL. 1
I'padux ckopoctu
JlabopaTtopHast pabora "Onpeznenenne

7 YCKOpEHHS Tena npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM ABHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1m1ockocTh"

Q CBobonHoe najenue tei. OnbIThl i
lanunes

9 PaBHOMepHOE BHKEHUE TIO | bubnuorexa [IOK

oKpyHocTH. llepron u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneiHas u yriaosas

CKOPOCTH
10 LleHTpOCTpEMUTEIIEHOE YCKOPEHUE
1 [lepsriii 3axon HptoToHa. Bektop bubnuotexa [IOK
CUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubnuorexa [IOK
PaBHOelicTBYIOIIIAsA cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnuoreka [JOK
Cynepnio3uuust cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3a1ay Ha npuMeHeHNE bubnuotexa [JOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aebbe
bu6munoreka LIOK
1 . r
> Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca?
16 Pewenue 3anau no reme «Cuia
YIPYTOCTH
JlaGopatopHas pabota «Onpeznenenue bubnuoreka [IOK
17
JKECTKOCTH IMPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18
Cha TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHast pabota "Onpeznenenne bubnmnorexa [JOK
20
Kod(uimenTa TpeHUS CKOIBKECHUS" https://m.edsoo.ru/ff0af8be
Pewienue 3agau o teme "3akoHbI
21 Herorona. Cuna octu. Cuna Bubamorexa [IOK
. yupyr ’ https://m.edsoo.ru/ff0atb8e
TpeHus
2 Cwta TsDKECTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044




nmaaCHUsA

VYpok-koHpepenius "JIBuxenue el

23 BOKPYT IPAaBUTALIMOHHOTO LIEHTPa
(Conueunas cucrema). ['amaktuku"
Pemenne 3amau mo teme "Criia
24 TSDKECTH Y 3aKOH BCEMUPHOIO bubnmorexa LOK
" p https://m.edsoo.ru/ff0af5{8
TATOTCHUS

)5 [IepBas kocMHueckas CKOPOCTb. bubnuoteka [IOK
HeBecoMocTb u neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue maTepuabHOW TOUKHU.

2% AGcomoTHO TBEPAOE TEIO. bubnmnorexa [JOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKRECTH

73 Pemenne 3aa4 1mo reme "MoMeHT bu6mmnoreka LIOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMe "MexaHn4ecKoe IBUKEHHE bubmrorexa LIOK

. | ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTpomnbHas pabota no Teme
30 "MeXIZHHqGCK(I:e JBUKEHUE bubnmoreka LTOK
. ) ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpPAHEHUS UMITYJIbCA. YTIPYTroe U bubnmorera LOK
P Y o pyT https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoJeicTBIE

1 Pemenne 3ama4 1mo reme "3akoH bu6mmnoreka LIOK
COXpaHEHUs UMITyjbca' https://m.edsoo.ru/ff0b096¢

33 VYpok-koHdpepenuus "PeakTuBHOE




JBUKEHUE B IPUPOJE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTb bubmmorexa LOK
https://m.edsoo.ru/ff0b0al4
15 PaboTa cuIbl TSKECTH, CHIIBI bu6mmoteka [IOK
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
16 paboThI CUIIBI TPEHUS TPU
PaBHOMEPHOM JIBUYKEHUU TeJia 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b SHEpruu U paboThlI.
[ToreHunaneHas s3HEprus
18 Kunernueckas sueprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlabopaTtopHnast pabota «3yuenue bubnmnorexa [JOK
3aKOHA COXPAaHEHUS DHEPIUN» https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bu6munoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
0 3aryxaromiye KojaeOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremMaTnuecKuil ¥ NPy KUHHBII
MasITHUKA
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuojia KojaeOaHui 0T KECTKOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3an
45 [IpeBpaienue 3Hepruu npu

MEXaHMYECKHUX KOJICOaHMSIX




46

47

48

JlaGopatopHas pabota «OnpezneneHue
4acTOThI U IIeproia KojaeOaHui
IPY>KUHHOI'O MasiTHUKa

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NeproJia KojaeOaHmi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»

Mexanunueckue BosiHbl. CBOMCTBa
MeXaHU4ecKuX BOJH. [IpogonbHble 1
HOIIEPEYHbIC BOJIHBI

bu6mmnoreka LIOK
https://m.edsoo.ru/ffOblaec

bu6mmnorexa LIOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenius "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOIHEBI"

50

51

52

3ByK. PactipocTtpanenue u oTpakeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomKoOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

54

55

Ypoxk-koHpepenuus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "3aKOHBI COXPaHCHHS.
Mexannueckue Kosie0aHus ¥ BOJTHBI"

KonTtponbHas pabora no teme

"3aKoHbI cOXpaHeHusl. MexaHn4eckue
K0JIeOaHusl ¥ BOJIHBI"

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0b23ca

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0b2510




QHCKTpOMaFHI/ITHOC IT0JIC.

bub6munorexa LIOK

56
DNIEeKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepennus "Llxana
58 3JICKTPOMArHUTHBIX BOJIH. bubnmnorexa [JOK
Hcnonb30BaHuE 31E€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJII COTOBOI cBs3H"
VYpok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIbI0 MOOMIILHOTO TeedoHa
Pemenue 3anau Ha onpenenenue
60 YacTOThI U IJIMHBI 3JIEKTPOMArHUTHOU
BOJIHBI
DNEeKTpOMarHuTHasl IPUPOIA CBETA.
61 Ckopoctb cBeTa. BoiHoBBIE CBOMICTBA bubnmorera LOK
' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS bubmorexa OK
’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XeHUsI CBeTa. 3epKaJa.
63 Pemenue 3agau Ha mpuMeHEHNE bubnnorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUsI CBETa
64 [Ipenomiienne cBeta. 3akoH bubnuoteka [IOK
[PEIOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aeca
[losnHOE BHYTpEHHEE OTPAXKEHUE CBETA.
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO bubmmorera LOK
yIp https://m.edsoo.ru/ff0b3cSc
OTpPaXEHUs B ONITUYECKUX CBETOBOAAX
66 JlabopaTtopnast pabota "HcciaenoBanue




3aBUCHMOCTH yTIJia HNPCIIOMJICHU A
CBC€TOBOI'O JIy4a OT yrIJjia MagCHHA Ha

nn

rpaHuIle "BO3MyX-CTEKIIO

VYpok-koHdpepenuus "McnonabzoBanue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuorexa [JOK
68 JIunzbl. OnTHyecKkas cuiia JIMH3bI amotera 1]
https://m.edsoo.ru/ff0b3f2¢
bu6mmnoreka LIOK
69 [TocTpoenue n300paXkeHN B TNH3AX
p p https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTta "Onpenenenue
70 dox IC)HOFE aCETOﬂHI/DI u OI:'ITHHCCKOﬁ bubmorexa HOK
y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOICH JTNH3BI

71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontuyeckas cucrema. 3peHue bubmorexa OK

P https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepennus "JledexTs
3penus. Kak coxpanuts 3penue"
Paznoxxenue 6enoro cBeta B CIIEKT.

74 OmeiTel HetoToHa. Criokenne bubmuoreka [IOK
CIIEKTpabHbIX I[BETOB. /Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas padota "OnbITh O
Pa3oKEeHUI0 OEJIOro CBETa B CHEKTP U

bu6mmnoreka LIOK
75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX

HaOJIOJICHUU Yepe3 [IBETOBBIC
¢unbTpeI"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukym "BoaHoBble

76 CBOICTBa cBeTa: AuCIepCus,
uHTepdepeHms u quppaxaus”
77 OmnsiTe Pesdepdopaa v mmanerapuas bubnuorexa [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atroma bopa
Hcnyckanue v noriouieHue cBera
79 atomoMm. KBanTel. JInneluaTeie bubmorexa [TOK
' ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bubnuorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTB U €€ BUbI Bubamorexa [IOK
s s https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHoro siapa. Hyknonnas bubnuotexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpALICHHUS. bubnuorexa [IOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienue 3aga4 mo teme: bu6munoreka LIOK
"PaguoakTUBHBIE IIPEBpAIICHUS" https://m.edsoo.ru/ff0c1b4a
85 [Tepuox monypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIe
86 1/131?1 eHI/Is(Ib Bpl'I upojie, MEAUINHE bubmorexa [JOK
ya | PHPOJIE, MCHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 cox paHeHII;I 3apsJ10BOrO U MacCOBOTO bubmorexa [JOK
p P https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprusi CBI3U aTOMHBIX sifep. CBs3b bubnuorexa [JOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ff0c1d7a




89

90

Pewenue 3anau no reme "SAnepHeie
peakuun"

Peakuuu cuHTe3a u neneHus saaep.
Ncrounnku sneprun ConHua U 3BE371

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "Anepuas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKUBbIE
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJBHOU paboTe 1O
TeMe "DJIEKTPOMAarHUTHOE MOJIe.
DJEeKTPOMarHUTHBIC BOJTHBI.
KBanTtoBeie siBneHus"

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

96

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TIOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanToBsIc sBIICHUS"

[ToBTOpenue, oboOLIIeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonericteue Tea"

[ToBropenue, 00o01eHue. Perenne
PacUeTHBIX ¥ KAYECTBEHHBIX 33J1a4 110
teme "TemoBble mpouecch!”

[ToBTOpenue, 06061meHue. Pemenue

pacyeTHBIX M KaYECTBEHHBIX 3a/a4 110
teme "KIIJ] TemioBeIX aBurarencii'”

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0c245a

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 06061meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHEBIX 3ajJia4y 110
teme "KIIJ] anekrpoycTtaHOBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, oboOLIICHNE.

bu6mmnoreka LIOK
98 JlaGopaTopHbie pabOTHI 1O KypCy 1 1 hitps//m.cdsoo.ru/fl0c2es?2
"CseToBbI€e ABiIeHUA"
[ToBTrOopenue, 06o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
[ToBTOpenue, 06061meHue. Padota ¢
100 tekctamu 110 Teme "Konebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06061meHue. Padota ¢
101 TexkcTamu 110 Teme "CBeTOBEIE 1 bubmmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06061meHue. Padota ¢
102 TekcTamu 110 Teme "KBanroBas u 1
anepHas pusuka"
OBHLIEE KOJIMYECTBO YACOB I10O 102 27

I[TPOTPAMME
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