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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3uke Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHuUs
COCTABJICHA HA OCHOBE MOJOXKEHWH M TpeOOBaHWK K Pe3ysbTaTaM OCBOCHHS HA
0a30BOM YpOBHE OCHOBHOM 00pa30BAaTENBHON MPOrPaMMBI, MPEIACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom peacpaibHoil paboueii mporpaMmMbl BOCOUTAHUS U
Konuenuumn npenonaBanust yueOHOro npeamera « Gusukay.

Conmeprkanue mporpaMMbl 1O  (PU3MKE HANPaBICHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM T'PAMOTHOCTM OOYYAIOUIMXCS W OPraHu3alMi0 W3y4YCHHUs
GU3MKN Ha JEATENbHOCTHOM OCHOBE. B mporpamMme mo (pU3MKE YUUTHIBAKOTCS
BO3MOKHOCTH Y4YeOHOro mnpeamera B peanmm3aumu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMbIM JINYHOCTHBIM M METAPEAMETHBIM pe3yJibTaraM 00yUEHHUsI, a TAKKE
MEXKIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOT'O 00IIEr0 00pa30BaHUsI.

[TporpammMa no u3uKe ycTaHABIMBAET paclpeacicHrue yueOHOro Marepuana
1o rogaM oOydeHus (MO Kjaccam ), mpeajiaract NpuMEPHYIO MOCAEA0BATEIbHOCTh
U3YyUEHHUS TEM, OCHOBAHHYIO HA JIOTMKE PA3BUTHUS TMPEAMETHOTO COACP)KAHUS U
yU4€T€ BO3PACTHBIX OCOOCHHOCTEN 00yUYaromuXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € LEJNBK OKA3aHWS METOAUYECKOHN
MOMOLIM YYUTENIO B CO3/IaHUU paboueii MPOrpaMMbl 10 y4eOHOMY TIPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX YUeOHBIX
NPEIMETOB, TMOCKOJBKY (M3UYECKUE 3aKOHBI JIE)KaT B OCHOBE MPOLIECCOB H
SBJICHUWM, W3Y4YaEMbIX XUMUEH, OHOJIOTUEH, acTPpOHOMUEH W  (PU3NUYECKOM
reorpadueil, BHOCHT BKJIaA B €CTECTBEHHOHAyYHYI) KapTUHY  MMHpa,
NPEIOCTABISET HauOonee SCHBIE OO0pa3lbl MPUMEHEHUS HAYYHOrO METOJA
MO3HAHUS, TO €CTh CMOCO0A MOAYUYEHMSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TVIaBHBIX 3a/1ad (PU3MYECKOTO OOpa30BaHMsS B CTPYKTYpPE OOIIETO
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHMM €CTECTBCHHOHAYYHOW TPAMOTHOCTH H
MHTEPECA K HAYKE Y 00yUarOIMXCS.

Wzyyenne (¢uankm Ha 0a30BOM ypOBHE MPEIIOJAracT OBJAACHUE
CICAYIOIMIMMUA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMKM €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OlIEHUBATh U TOHUMATh OCOOCHHOCTH HAYUYHOT'O UCCIIEA0OBAHUS;

e WHTEPNPETUPOBATH  JAHHBIE M KCIOJb30BAaTh  HAYYHBIC
J0KA3aTeIbCTBA JJISl IOJYYEHUS BBIBOJIOB.

Ilean w3yueHuss (U3MKA HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
ompeneneHsl B KoHuenuuu mnpenogaBaHus yueOHOro mnpeamera «®Dusmkay B
oOpa3oBarenbHbIX opranusanusix Poccmiickoii  ®enepaumu, pean3yromux



OCHOBHBIE  00IE00pa30BaTENbHBIE MPOTrPaMMbl,  YTBEPKAEHHOH  PEIICHUEM
Komnerun Munucrepcrsa npocelnenust Poccutickoit denepanuum (mpotokon ot 3
nexadps 2019 r. No [TK4BH).

ey u3yyenust pU3UKH:

NpPUOOPETECHUE HMHTEpPECA W CTPEMJICHHMS OOYYarOUIMXCSs K HAy4YHOMY
U3YUCHUIO MPUPOJbI, Pa3BUTHE WX MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CITOCOOHOCTEH;

Pa3BUTHE MPEICTABICHUIM O HAYUHOM METOJE MO3HAHUS U (POPMUPOBAHKE
UCCIIEIOBATEIBCKOrO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
(OpMUPOBAHUE HAYYHOrO MHUPOBO33PEHUSI KAK pe3yjbTara H3yYEHHs
OCHOB CTPOCHHUS MaTepru U (PYHIAMEHTAIbHBIX 3aKOHOB (DM3UKH;
dopMUpOBaHUE TPENCTABICHUH O poiaM (PU3MKK ISl PA3BUTUS JIPYrHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUIA;

pPa3BUTHE  NOPEACTABICHWA O  BO3MOKHBIX  cdepax  Oyayuen
npoecCHOHANBHOM ACATEIILHOCTH, CBA3aHHOW ¢ (PU3UKOM, MOJATOTOBKA K
JabHERIIEMY OOYYEHHUIO B 3TOM HAIPaBJICHUM.

JlocTwkeHne 3TUX Iieneil mporpaMmbl 1o (M3UMKEe HA YPOBHE OCHOBHOIO
o0mero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CACAYIOMNX 3a1aY:

npuoOpeTeHHe 3HAHWM O JUCKPETHOM CTPOCHMM  BEHIECTBA, O
MEXaHWUYECKUX, TEIJIOBBIX, JJIEKTPMUYECKUX, MarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;,

NpUOOPETCHUE YMEHUI OMUCHIBATH U OOBACHATH (PUBHMUECKUE SIBIICHHS C
UCTIOJIb30BAaHUEM TOTYUCHHBIX 3HAHUI;

OCBOCHHE METOJOB PEUICHUS MPOCTEHIIMX pacu€THBIX 3amad ¢
UCTMOJIb30BaHUEM huznyecKux MOJIETICH, TBOPYECKHX u
MPAKTUKOOPUEHTUPOBAHHBIX 33134,

pa3BUTHE YMEHMI HAOMOAaTh TPUPOAHBIC SBJICHUS W BBITIOJHSATH OMBITHI,
nabopaTopHbie  pabOTBl W DKCIEPUMEHTAJILHBIE  MCCJICIOBAHUS  C
UCTIOJIb30BAaHUEM M3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB padoThl ¢ MH(pOpPMaIMel (PU3NIECKOro COACPIKAHMUS,
BKJTIOUasi WH(GOPMAIIMIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3MKH, aHAIIU3 U
KPUTHYECKOE OICHUBAHUE MH(POPMAIIHH,

3HAKOMCTBO €O c(pepamu mpoPecCHOHATILHON NEATENBHOCTH, CBSI3aHHBIMHU
C (u3uKON, MW COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKCHUSIX (PU3NUYECKOM HAYKH.

Ha wm3ydenne ¢u3ukm (0a30Bblii YPOBEHB) HA YPOBHE OCHOBHOIO OOIIErO
00pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 4acoB (2 yaca B HEACTIO), B 8
Kjacce — 68 yacoB (2 yaca B Hezenmo), B 9 kinacce — 102 daca (3 4aca B HEIENIO).



[Ipennaraemplii B mporpaMmMe mo (pU3MKe MepedyeHpb JadOPaTOPHBIX PaboT U
OTBITOB HOCUT PEKOMEHIATENBHBIA XapaKTeP, YUUTEIb JENACT BIOOP MPOBEACHHUS
71a00paTOpHBIX PadOT M OMNBITOB C YYETOM WHIWBUAYAIBHBIX OCOOCHHOCTEM
00y4arommxcs, CIUCKA SKCIEPUMEHTAIBHBIX 33JaHUi, MPEeAaracMblX B paMKax
OCHOBHOTO FOCYAAPCTBEHHOI0 3K3aMeHa M0 (PU3UKE.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. @u3uka u e€ poJib B NO3HAHNH OKPYXKAKIIEr0 MUpa.

dusrka — Hayka o npupone. SBiieHUs NpUPOABl. DUIHMYECKHUE SBIICHUS:
MEXAHUYECKUE, TETUIOBBIE, ATEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusndeckre BEIMUYMHBL HM3MepeHrne (QU3MYecKuX BenWYMH. DU3NYECKHUE
npudopsl. [lorpemHocTh n3MepeHnil. MexxayHapoaHas CUCTEMA €IMHULL

Kak (¢u3uka u JOpyrue €CTECTBEHHBIE HAyKW H3YYarOT MPUPOAY.
EcTecTBeHHOHAYUYHBI METOJ TMO3HAHWS: HAOJIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBMKEHUE THIOTE3, SKCIEPUMEHT MO MPOBEPKE TMIIOTE3, OOBICHEHUE
Ha0M01aeMOro siBNeHus. Onucanne PU3NYECKUX SBJICHHUA ¢ TOMOILBIO MOJEIICH.

Hemoncmpauyuu.

1. MexaHM4eCKHe, TEIUIOBBIE, JIEKTPUUYECKME, MArHUTHBIE, CBETOBBIE

SIBJICHUSI.
2. Ouznyeckue TpuOOpPHl U MPOLEAYPa MPSAMBIX U3MEPEHUI aHATIOTOBBIM U
1 (PPOBBIM MPUOOPOM.
Jlabopamopnuie pabomvl u onvinpl.
1. OnpenencHUe LEHBI ACTICHUS IIKAIbl K3MEPUTEIIBHOTO MpUodopa.
2. W3mepenune paccTosHmiA.
3. H3mepenne 00bEMa )KUIKOCTH W TBEPAOTO TENA.
4. OnpeneneHne pasmMepoB MasbIX TEIL
5. 3mepeHune TteMmeparypbl NPU MOMOIIM YKMAKOCTHOTO TEPMOMETpPA H
JATYMKA TEMIEPATYPHI.

6. [IpoBeneHue ucCCienoBaHUs MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IMOJIETA
HIApUKa, MYyIIEHHOTO0 TOPU30HTAIBHO, TEM OOMbIIE, YeM OOJbLIE BBICOTA
Iy CKa.

Paspnen 2. IlepBoHayaibHbIC CBEICHUS O CTPOCHUH BelIECTBA.

CrpoeHue BemiecTsa: arOMbl M MOJEKYJB, HMX pa3Mepbl.  OmbIThI,
JOKA3bIBAIOIINAE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBwokeHue yactun, BemectBa. CBi3b CKOPOCTH JIBWXKEHHsS YacTULl C
Temneparypoil. bpoyHoBckoe newkeHue, aupdy3us. BzammopaelcTBue yvacTui
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHME.

ArperarHple COCTOSIHMSI BEILECTBA: CTPOCHME Ta30B, KMAKOCTEH M TBEPABIX
(KpUCTAIIMYECKNX) TeJl. B3aMOCBA3b MEXKIY CBOHMCTBAMHM BELIECTB B PAa3HBIX
arperaTHeIX COCTOSHUSIX M WX aTOMHOMOJICKYJISIPHBIM CTPOeHUEM. OCOOEHHOCTH
arperarHbiX COCTOSHUMA BOJIBL.

JHemoncmpauuu.

1. Habmonenune OpOyHOBCKOTO JBUKECHHSI.



2. HaOmronenue nuddyszuu.
3. HaOmonenue  sBieHWil,  OOBACHSIOIMXCS  NPHUTSHDKEHUEM  HITA
OTTAJIKUBAHUEM YACTHIL] BELLECTBA.

Jlabopamopnuvie pabomol u onvinol.

1. OneHka JuaMeTrpa aroMa METOAOM  psSAOB  (C KMCMOJIb30BAHHEM

¢doTtorpadmii).
2. OnbIThl 1O HAOMKOACHHIO TEMJIOBOTO PACIIMPEHHUSI TA30B.
3. OnpIThl IO OOHAPY>KEHUIO JEHCTBUS CHJT MOJIEKYJIIPHOTO MPUTSIKEHHUSI.
Pa3nen 3. /IBH:KeHHe H B3aUMOAeiliCTBHE TeJl.
MexaHn4ueckoe NBH)KEHUE. PaBHOMEPDHOE M HEPABHOMEPHOE JBHKCHHE.
Ckopocth. CpenHsst CKOPOCTh MPU HEPABHOMEPHOM JIBM>KCHUH. Pacuér mytu u
BPEMCEHH JIBUKCHHSI.
SIBneHne wHepuuu. 3aKOH WMHEpPUMH. B3auMoachCTBME Ten KAk MPUYMHA
WU3MEHEHUS CKOPOCTM JBIKCHMs Tel. Macca Kak Mepa WHEPTHOCTH Tela.
[TnotHOCTH BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B CAMHUIIE
00BbEMa BEILIECTBA.
Cuna Kak xXapakTepuCcTHKa B3aMMOACHCTBUS Ten. Chla ympyrocTd W 3aKOH
I'yka. U3MepeHne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SBIIEHHE TATOTEHUS U CHJIA
TsbkecTr. Cuiia TsSDKECTH HA APYrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HAIPABJICHHBIX 0 OJHOW mpsmMoil. PaBroxelcTByromas cun. Cuiia TpeHus.
TpeHue CKOMBKEHUS U TPEHHUE MOKOsl. TPEeHrE B TPUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HaOmroneHne MEXaHMYECKOTO IBHXKEHUS TENA.
2. M3mMepeHne CKOPOCTH MPSAMOJIIMHERHOTO IBHYKEHUSI.
3. HaOmroneHue siBICHUS HHEPLIUN.
4. HabGnroneHue n3MEHEHUs! CKOPOCTH TTPU B3aMMOJEHCTBHM TEN.
5. CpaBHEHHME MAcC IO B3aUMOJIEHCTBHIO TETT.
6. CIO’)KEHUE CHJI, HAMTPABJICHHBIX IO OJHOM MPAMOii.
Jlabopamopnuie pabomol u onvinol.
1. OnpeneneHue CKOPOCTH PABHOMEPHOIO ABMXKCHHUS (IIAPHKA B KHIKOCTH,
MOJEIU DJIEKTPUYECKOTO aBTOMOOWIISL U TaK JAJIEE).

2. OnpeneneHue CpenHEd CKOPOCTH CKOJIBKEHMsS Opycka WM IIapuka 1o
HAKJIOHHOM IIJIOCKOCTH.
Onpeaenenue MIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOUIUE 3aBHCHUMOCTb pacTsbkeHus (nedopmariim)
OPY>KHHBI OT TPUIIOKEHHON CHUIIBI.

5. ONbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKECHHUS OT
BECA TEJIA M XapaKTepa COMPHKACAOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJ, dKUAKOCTEl U ra3oB.



Jlapnenue. CrocoObl YMEHbIICHHS U YBEIMUCHUS JaBjeHuUs. JlaBlieHue raza.
3aBUCMMOCTh JaBJCHHs] raza oT 00bnEMa, Temneparypbl. llepenada naBneHus
TBEPIABIMU TEJIAMM, XUAKOCTAMM M razamu. 3akoH llackans. IlHeBmaruyeckuie
MAalllMHbL. 3aBUCUMOCTb JaBJICHUS >XUAKOCTH OT TAyOuHBL ['MIpocTaruyecKkuii
napaaokc. CooOuarmuecs cocyabl. [ uapaBInyecKie MEXaHU3MBI.

Atmocdepa 3emum m armoc(pepHoe naBiieHHE. [IpHUMHBI CyIIECTBOBAHUS
BO3AYIIHOM 00070ukn 3emmn. Omnbit Toppuuermn. Usmepenue armochepHOro
JaBjieHUsl. 3aBUCUMOCTb aTMOC(EPHOrO JaBJICHUS OT BBICOTHI HaJl yPOBHEM MOPAI.
[Tpubopsl Ans u3MepeHust aTMOC(HEPHOTO NaBICHUSI.

JlelicTBUE KUAKOCTH U ra3a Ha MOrPYKEHHOE B HUX TeNO. BhiTamkuBarouiast
(apxumenoBa) cua. 3akoH Apxumena. [nasanue ten. BozayxoniaBaHue.

Hemoncmpauyuu.

o v ke wnN e

~

3aBUCUMOCTB JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs )KUAKOCTBIO U Ta30M.

CooOmatomuecst COCy/Ibl.

I'mapaBnnyecknii mpecc.

[TposineHue neicTBUS aTMOC(HEPHOTO AABICHUS.

3aBHCHMOCTDb BBITAIKMBAIOMICH CHIIbI OT 00BEMA MOTPYXKEHHOW 4YacTH
TENA U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBHITAJIKABAIOLIEH CUIIBI BECY BBITECHEHHOMN YKUKOCTH.
YcenoBre 1UIaBaHus TE. TJIABAHUE WIIM TOTPYKEHHUE TEJ B 3aBUCHMOCTH
OT COOTHOLIECHMS TUIOTHOCTEH TENA U KU IKOCTH.

Jlabopamopnuie pabomol u onvinol.

1.

HccnenoBanrie 3aBUCMMOCTH Beca TeJa B BOJIE OT 00bEMA MOTrPy>KEHHOM B
JKAIKOCTH YaCTH TEJIA.

OnpeneneHrie  BBITAIKUMBAKOMICA CHJIBL, JCHCTBYIOLICH HaA  TENO,
NOTPYKEHHOE B JKUJAKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAFOLIEH CUIIBI, IEHCTBYIOLIEH HA TEIIO
B JKHIKOCTH, OT MacChl TEJA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAIKMBAKOIICH  CHUIIBL,
JCHCTBYIOLIEH Ha TEIO B SKMAKOCTH, OT O0BbEMA NOTPYKEHHOW B
JKAIKOCTH YaCTH T€Ia U OT IIOTHOCTH KU IKOCTH.

KoHncrpyupoBanue apeoMerpa WIA  KOHCTPYMPOBAHHME JIOAKH U
omnpeaciacHue ¢€ rpy30noaAbEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTD. JHEPrHUsl.

Mexanunveckas padota. MOIIHOCTb.

[TpocThle MeXaHU3MBIL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuiio
paBHOBecus pbluara. [lpuMeHeHHe mpaBuUa paBHOBECHS pbiuara K OJIOKY.



«3omoroe mpaBwio» MexaHukd. KIIJI mnpocteix mexanusmoB. [Ipocreie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuveckas dHeprusd. KuHeTMdeckas W INOTCHUMAIbHAs —JSHEPIHs.
[IpeBparieHre 0OJHOrO BUIa MEXaHUYECKON SHEPIUM B APYrOid. 3aKOH COXPaHEHUS
SHEPIUM B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomol u onvinbl.

1. OnpeneneHue paboOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHH TEIA

10 TOPA3OHTAIIBHOMN ITOBEPXHOCTH.
2. Hccnenosanue yciioBAil paBHOBECUS phlyara.
3. Msmepenune KII/] HaKTOHHON MIOCKOCTH.

4. V3yueHue 3aKOHa COXPAHECHUSI MEXAHUUECKON IHEPTUU.
8 KJIACC

Pa3pnen 6. TensioBbie sIBJICHHS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPUM  CTPOCHHUS
BemecTBa. Macca U pasMepbl aTOMOB M MOJIEKYJ. ONBITHL, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEK YIS PHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOr0 COCTOSHHNA BEIIECCTBA.
Kpucraimnuueckne u amoppHbie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUH MOJEKYJISAPHO-KMHETHYECKOH TEOPHH.
CMauMBaHWE U KalUJUIIPHBIC SIBICHUS. TEMI0BOE PACIIUPEHUE U CHKATHE.

Temneparypa. Cpsi3p TeMIEparypbsl €O CKOPOCTBIO TEIJIOBOTO JBHYKECHHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl WM3MEHEHWS BHYTPEHHEH SHEPruu:
TEIJIonepeaya " COBEPIIEHUE paloTBI. Buapl TEIJIONEPEAAYH
TEIJIONPOBOHOCTD, KOHBEKLUS, U3ITyUYEHUE.

KonuuecTBo TenmnoTel. YaenbHas TEITOEMKOCTh BeHIeCTBA. €MI000OMEH U
TEIJIOBOE PABHOBECHE. YpaBHEHHE TemiuoBoro OamaHca. [lnaBnenwe wu
OTBEPACBAHME KPUCTALIMYECKAX BEIIECTB. YJIENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u koHacHcaums. Mcmapenwe. Kunenwe. YaenbHas Tensora
napoo0pa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIEHUS OT aTMOC(EPHOro
JABJICHUSL.

BnaxuocTts Bo3ayxa.

DHEPrus TOIJIMBA. Y ACNIbHAS TEIJIOTA CrOPAHUSL.

[Tpuaumner pabotel TemoBbix Asurarencii KIIJ{ temmoBoro asurarens.
TernoBblie IBUTATENM U 3aLATA OKPYKAOLICH CPEbL.

3aKOH COXPaHEHMS U IIPEBPALLICHUS YHEPIrUHU B TEIIOBBIX MPOLECCAX.

JHemoncmpauuu.

1. Habmogenune OpOyHOBCKOIO ABM>KCHUSI.
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10.
11.
12.
13.

Hab6nronenue nuddyszuu.

HabnroneHue siBjeHuit cMauMBaHusl U KaMWIISPHBIX SIBJICHUM.
Habnronenue TemioBoro pacimpeHus TN

HU3MeHeHWe NaBJieHHs Ta3a NpU U3MECHCHHH 00bEMAa M HArpEBAHWM WA
OXJTOKICHHH.

[TpaBuna n3aMepeHus: TEMIEpaTyphl.

Bunbl Temionepenayu.

OxnaXACHUE MPU COBEPLIEHUU PaOOTHI.

HarpeBanue npu coBepliieHHN padOThl BHENTHUMU CUJIAMHU.
CpaBHEHUE TEMTOEMKOCTEH Pa3TMYHBIX BEHIECTB.
Habnronenue kuneHusi.

HabnroneHue nocTosHCTBA TEMITEPATYPhI MPH TIJIABJICHUM.
Mopenu TENnNOBbIX IBUTATEICH.

Jlabopamopnuie pabomol u onvinbl.

1.
2.
3.

10.
11.
12.
13.

OnbIThI M0 OOHAPY>KEHUIO AEHCTBHSI CHII MOJIEKYJISIPHOTO MPUTSYKEHUSI.
OneITHI IO BEIPAILMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJM MITM caxapa.
OnbITel 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUsS TA30B, KUAKOCTEH W
TBEPABIX TEIL

OnpeneneHue AaBICHUS BO3AYyXa B OAJUTOHE HINPULLA.

OneITBl, OEMOHCTPUPYIOIIKAE 3aBUCHUMOCTH JABJICHHS BO3AyXa OT €ro
00bEMA U HArpEBaAHUS WJTM OXJTAKICHHMSI.

[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOIOMKA KU AKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmroneHue wW3MEHEHUsT BHYTPEHHEH OJHEPruM Tena B PE3yJbTare
TEIUIONEPEIAUYX U PAOOTHI BHELIIHUX CHJI.

HccnenoBannie sBICHUS TEIMIOOOMEHA MPU CMEIIMBAHWM XOJIOIHOW W
ropsiYeil BOJBIL.

OnpeneneHue  KOIMYECTBA  TEMJIOTHI, TOJYYEHHOIO  BOAOM  IPH
TEMIOOOMEHE C HArPEThIM METAJUTMYECKUM LIUJIAHIPOM.

OnpeneneHue yaeIbHOM TEIIOEMKOCTH BELIECTBA.

Hccnenosanue mporecca ucnapeHus.

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3AYXA.

OnpeneneHue yaeIbHOU TEITOTHI TUIABJICHUS JIBJA.

Paszpaen 7. DnekrpuyecKrue H MATHUTHBIC SIBJICHHS.

Onekrpuzaums Ten. J[Ba poia SneKTPUYECKMX 3apsaoB. Bzammoneicrsue
3apsoKeHHBIX  Ten.  3akoH KymoHa  (3aBHCMMOCTH  CHJIBI  B3aMMOJCHCTBHS
3apSOKCHHBIX TEN OT BEJIMYMHBI 3aPSAA0B U PACCTOSIHUSI MEYKY TEJIAMH ).

Onekrpuueckoe mone. Hampssk€HHOCTH 3iekTpuueckoro mouis. [lpuHimn
CYNEPIO3UALIAN ICKTPUUYECKUX MOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenn snekTpudeckux 3apsaoB. OIEMEHTAPHBIA JJIEKTPUYECKUN 3apsm.
Crpoenne aroma. [IpoBOAHMKM W AMDIEKTPUKHA. 3aKOH  COXPAHEHHUS
BIIEKTPUYECKOrO 3apsiaa.

ONEKTPUYECKUIA TOK. YCIIOBUSL CYLIECTBOBAHUS JJICKTPHUYECKOTO TOKA.
HCTOYHMKM TMOCTOSIHHOrO TOKa. JIEMCTBUS DIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUYECKUI TOK B )KAJKOCTSX U rasax.

Onexkrtpudeckas nenb. Cuna  TOKa.  OJEKTPUYECKOE  HaNpPsLKCHHME.
ConpoTuBIIEHUE TTPOBOJHUKA. Y IETBHOE CONPOTHUBIICHHE BEIIECTBA. 3aKOH Oma
Uit yyactka wnenu. [locnmemoBarenbHOE W NAPAIIENBHOE  COCAMHEHME
MTPOBOAHUKOB.

Pabota ®u MOUIHOCTH »JJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DNEKTPAYECKUE LICTTA U MOTPEOUTENN SNEKTPHUECKOM 3HEprum B ObITy. KopoTkoe
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWTHl.  B3auMOACHCTBME  TMOCTOSHHBIX  MArHUTOB.
MarnutHoe none. MarHuTHOE ToJie 3eMJIM M €10 3HAYECHUE JUIs JKA3HU HA 3eMJIE.
Onbeir  Opcrega. MarHuTHOe TONE  BJEKTPUYECKOTO  TOKA.  lIpuMeHeHwue
3JIEKTPOMArHUTOB B TEXHUKE. JIEMCTBME MArHUTHOTO ITOJISl HA TPOBOAHUK C TOKOM.
DNEKTPOJBUATaTENb IMOCTOSHHOTO TOKA. YCMONB30BaHME BIEKTPOABHUrareicii B
TEXHUYECKMX YCTPOKWCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBIeHUE JMEKTPOMArHUTHOW MHAYKUWK. [IpaBuno JleHna.
DNEKTPOreHeparop. CrnocoObl  MONy4EHUsT  DICKTPUYECKOH  SHEPrum.
DNEKTPOCTAHIIMKM HA BO30OHOBJISIEMBIX UCTOUHUKAX SHEPIUM.

Hemoncmpauyuu.

DJIEKTpUA3aALHS TEIL.
JIBa poaa 3NEKTPUUYECKUX 3aPSAA0B U B3AUMOICHCTBHAE 3aPSKEHHBIX TETT.
Y CTPOHCTBO U ACHCTBUE BIIEKTPOCKOIIA.
DNEKTPOCTaTHIECKas UHAYKLIMS.
3aKOH COXPaHEHMS JJIEKTPUUYECKUAX 3apsI0B.
[TpOBOXHUKY U AUAJICKTPUKH.
MoaenupoBaHUe CUIIOBBIX TMHUHI JJIEKTPUUYECKOTO OIS
HCcTOYHUKH TTOCTOSSHHOTO TOKA.
JIEHCTBHSA SIEKTPHYECKOTO TOKA.
. DNEKTPUUYECKUIA TOK B KUIKOCTH.
. 'a30BbIii paspsn.
. I3MepeHue cusibl TOKa aMIepMETPOM.
. I3Mepenune 3JIEKTPUUECKOr0 HAMPSHKEHUS BOJIBTMETPOM.
. Peocrar u Mara3uH CONpOTUBIICHUH.
. B3aumonencTBre MOCTOSTHHBIX MArHUTOB.
. MonenupoBanre HEBO3MOKHOCTH PA3ACIICHUS MTOJFOCOB MArHUTA.
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17
18
19
20
21
22
23
24

25

. MonenupoBaHre MarHUTHBIX TIOJIEH MMOCTOSTHHBIX MATHUTOB.

. OnbIT Opcrena.

. MarauTHOE Mose ToKa. DJIEKTPOMArHUT.

. JIEACTBHE MArHUTHOTO TOJISI HA TPOBOJHUAK C TOKOM.

. DIIEKTPOJIBUTATEITb MOCTOSHHOTO TOKA.

. UccnenoBanue BICHUS SJIEKTPOMATHUTHON WHAYKIIUH.

. Onbrter apanes.

. 3aBUCAMOCTh HAINPABJICHAS HMHAYKIIMOHHOTO TOKA OT YCJOBHH €ro
BO3HWKHOBEHUS.

. DIEKTPOreHEPaTop NOCTOSHHOIO TOKA.

Jlabopamopnuie pabomol u onvinbpl.

1.

o v ok ow

10.
11.

12.

13.

14.
15.

16

OnbITel 10 HAOJIOACHUIO DJICKTPU3ALMKA  TEl WHAYKIUMEH U TpH
COMTPUKOCHOBEHUH.

HccnenoBanrie MEHCTBUS BJIEKTPUYECKOTO TOJS HA MPOBOJHUKH H
JAVRJICKTPUKH.

COopka ¥ npoBepka padOThI AJEKTPUUECCKON 1IEMH MOCTOSIHHOTO TOKA.
H3mepenne u peryJimpoBaHrE CUITbI TOKA.

H3mepenue U peryanpoBaHUE HAMPSKEHUS.

HccnenoBanrie 3aBHCUMOCTH CWIJIBI TOKA, MIYILETO 4YEpe3 PE3UCTOP, OT
COITPOTUBJICHHS PE3UCTOPA U HAPSDKEHUS HA PE3UCTOPE.

OMNBITHL, JEMOHCTPUPYIOLIHE 3aBHCAMOCTb BIEKTPHYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBL, IJIOUIAJX MONEPEYHOro
CEUCHUS U MaTepuaa.

[TpoBepka mnpaBuia CIOKECHHS HANPSHKEHWI NPH  MOCIEN0BATEILHOM
COCAMHECHHHU JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiia Uil CHJIBI TOKA MPH MNapalIEIbHOM COCIMHECHUU
PE3UCTOPOB.

Onpenenenue padoThl SNEKTPAYECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH — AJIEKTPUYECKOrO TOKA, BBIACISAEMOA Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO YEPE3 JAMIOUKY, OT
HaMpPsHKECHAS HA HE.

Onpenenenne KIIJ[ narpesarerts.

HccnenoBaHie MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.
HM3ydeHne MarHUTHOTO TIOJiS TOCTOSHHBIX MarHUTOB TPH WX
O00BECIMHEHUY U PA3JCIICHUH.

. UccnenoBanune AeHCTBUS SIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPETIKY.



17. OnbITBEL, IEMOHCTPUPYIOLIUE  3aBUCMMOCTb CHJIBI  B3aUMOJCHCTBUS
KarylIKu ¢ TOKOM M MarHuTa OT CWJIbI TOKA W HalpaBJICHUs TOKa B
KaTyILKE.

18. I3yueHue NeCTBUSI MAarHUTHOTO ITOJIS HA ITPOBOJHUK C TOKOM.

19. KoHCTpynpoBaHHE U M3ydEHUE PadOTHI NEKTPOABUTATENS.

20. U3mepenne KI1/] anexkrpoaBurareabHON YCTaHOBKH.

21. OmBITEL MO  MCCIEAOBAHUIO SIBICHHUS JJIEKTPOMArHUTHON WHIYKLWW:
UCCIEA0OBAHNE W3MEHEHUN 3HAYEHHWs W HAIpaBiICHUS WHAYKIMOHHOIO

TOKA.
9 KUITACC

Pa3zpnen 8. Mexannuyeckue siBJICHHUSI.

Mexanuveckoe ABwkeHUE. MarepuanmpHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIIBHOCTh MEXAHWYECKOrO JBW)KCHHS. PaBHOMEpHOE MNPAMOIMHEHHOE
JBWOKEHME. HepaBHOMEPHOE NIPAMOJIMHEHHOE ABMKEHUE. CpeaHsas U MTHOBEHHAS
CKOPOCTB TENA NMPU HEPABHOMEPHOM JIBHYKEHHUH.

Yckopenue. PaBHOYCKOpEHHOE MpsAMOJUHEHOe nBmkeHUE. (CBOOOAHOE
naaeane. OneITe | anmes.

PaBHOMEPHOE ABHKEHME MO OKPYKHOCTH. [lepmon m wacrora oOpaineHus.
JIunelinas u yriosas CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHUE.

Ilepsslii 3ak0H HproroHa. Bropoii 3akoH HeroroHa. Tpetnii 3akoH HeroToHA.
[IpuHIMDO CYTIEPIIO3ZULUA CHIL.

Cwa ynpyroctu. 3akoH ['yka. Crna TpeHus: Crjia TPEHUS CKOJIBKCHUS, CHJIA
TPEHUS TIOKOSI, IPYTUE BUIABI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHUE CBOOOJHOIO
nageHus. [Ipwkenue tuaner BOkpyr ConHua. Ilepasg xocMuueckas CKOPOCTb.
HeBsecoMoCTh U MEPErpys3KH.

PaBHOBeCcHEe MarepuaibHON TOUYKH. AOCOMOTHO TBEPAOE Teno. PaBHOBEcHE
TBEPAOIrO TENA € 3aKPEIUIEHHON OChIO BpalcHusl. MOMEHT cuiibl. LIEHTp TshKeCTu.

Nmnynse Tena. M3menenne umnynbca. UMIysnbC CHAbl. 3aKOH COXPaHEHHUS
UMITYJIbCA. PEaKTUBHOE IBUKECHHME.

Mexannueckas paboTa W MOIIHOCTb. PaboTa Ccui TSHKECTH, YHOPYroCTH,
TpeHust. CBs3b SHEPruU U PaboThl. [loTeHIMaIbHAS SHEPTHs TENA, MOJHATOrO HA
MOBEPXHOCTBIO 3eMIIH. [loTeHIIManbHAs SHEPrUs CXKATON NPYKUHBL. KuHeTnyeckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPruM. 3aKOH COXPAHEHUS MEXAHMYECKON
SHEPIUM.

Hemoncmpauyuu.

1. HabnrogeHne MEXaHWYECKOrO JBMKEHMS TE€IA OTHOCUTEILHO PA3HBIX TEI

oTCycTa.



o v kW

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

CpaBHeHHE MyTEH W TPACKTOPWUH JBMIKEHHMS OJHOTO W TOTO K€ Teia
OTHOCHUTEBHO Pa3HbIX TEN OTCYETA.

H3mepeHmne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABMYKCHUS.
HccnenoBanre Mpu3HAKOB PABHOYCKOPEHHOTO JBUKCHHSI.

HaGnronenue ABU>KEHUS TENNA IO OKPYKHOCTH.

HaGmronenne MexaHn4ecKnX SIBJICHHA, MPOUCXOJMIIMX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ PABHOMEPHOM MW YCKOPEHHOM  JBH)KCHUU
OTHOCHUTENBHO KaOMHETA (PU3KKH.

3aBUCHUMOCTh YCKOPCHHS TeJia OT MAaCChl TEJIa U JCHCTBYIOUIEH HA HEro
CHJTBL.

HaGmronenue paBeHCTBA CHIT TPHA B3aUMOJEHCTBUM TET.

H3meHeHue Beca Tena Npyu YCKOPEHHOM JBHKCHHUH.

[lepenaya umIysibca Npyu B3aMMOJCHCTBIM TET.

[TpeoOpazoBaHust SHEPrUM MPU B3AUMOACHCTBUU TETT.

CoxpaHeHHE UMITYJIbCA PU HEYITPYTOM B3aUMOJECHCTBHM.

CoxpaHeHHE UMITYJIbCA MPU a0COIFOTHO YIPYTrOM B3aUMOJICHCTBUY.
HaGmronenue peakTMBHOTO ABM)KEHUS.

CoxpaHEeHHE MEXAHUYECKOM SHEPTUU TPA CBOOOAHOM NAJACHUN.
CoxpaHeHHE MEXaHUYECKON SHEPrUM NP ABM)KEHUM TENIA IO ACHCTBUEM

OPY>KHHBI.

Jlabopamopnuie pabomol u onvinbpl.

1.

KoncTpyrpoBanue Tpakrta s pa3roHa W JAITBHEHINETO PaBHOMEPHOTO
JBW>KCHHS [IAPUKA UM TEJICHKKH.

OnpenencHue CPeAHEH CKOPOCTH CKOJIbXKEHUS OpyCcKa WA ABMXKCHUS
[IIapuKa 110 HAKJIOHHOM IIJTIOCKOCTH.

OnpenencHue yCKOPEHHsS Tela NPH PAaBHOYCKOPEHHOM ABWKCHHH T10
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHW MPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka runoTE3bl: €CIM MPU PABHOYCKOPEHHOM JBHXCHUM 0€3
HAYQJIbHOW CKOPOCTH MYTH OTHOCATCS KakK P HEYETHBIX YHCEN, TO
COOTBETCTBYIOILME MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH  CUJIBI TPEHHSI CKOJBKEHHSI OT  CHJIBI
HOPMAJIBHOTO JIaBJICHUSI.

Onpenenenue k03(PpPUIMEHTA TPEHUS CKOTBKECHUS.

OnpeneneHue >KkECTKOCTH MPY>KUHBL.

Onpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKEHUM TENA
10 TOPA3OHTAIIGHON ITOBEPXHOCTH.



10. Onpeneneaue pabOTBl  CWIIBI  yIOPYrOCTH MNpPH  MNOABEME TIpy3a ¢
MCIOJb30BAHUEM HEMOABUKHOTO M MOABUKHOTO OJTIOKOB.

11. I3yueHue 3aKkoHa COXPAaHEHWS SHEPTUH.

Pa3znen 9. Mexanu4yeckue KoJie0aHusi U BOJHBI.

KonebarenbHoe aBr>keHne. OCHOBHBIE XapaKTEPUCTUKKM KOJICOAHWN: IEPHO,
4acToTa, aMIUTUTYAa. MareMarnyeckuii U NpyXMHHbIA MasTHUKH. [IpeBpamenue
SHEPruU NPU KOJIEOATETbHOM JIBUYKEHHH.

Jaryxaromue — koneOaHus.  BbeIHYyXIeHHble — KoneOaHus.  Pe3oHaHc.
Mexannueckue BONHBL. CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHblE W
NOMEPEYHbIE  BOJMHBL.  J[TMHA BOJHBI M CKOPOCTh €€  pacnpOCTPaHEHUSI.
MexaHu4YeCKUE BOJTHBI B TBEPAOM TENE, CEHCMUYECKUE BOJTHBIL

3ByK. ['poMKOCTBE 3ByKa W BbicOTa ToHA. OTpakeHue 3ByKa. MH(]pa3Byk u
YJIbTPA3BYK.

Hemoncmpauyuu.

1. Habmonenune koneOGaHmMid Ten MOM NCHCTBUEM CHIIBI TSOKECTH M CHIIBI
YIIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U HA TPY>KUHE.
HabnroneHue BoIHYKACHHBIX KOJICOAHWA U pE30HAHCA.
PacnipocTpaneHne NpoaoIbHBIX U TONEPEYHBIX BOJIH (HA MOACITH ).
HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKA OT YaCTOTHI.
. AKyCTMYECKHUI PE30OHAHC.
Haﬁopamopnbte padomslt u onvimol.
1. OnpeneneHue 4YacTOTBI M MepHojga KoneOaHWH  MaTeMaTW4eCcKOro
MasiTHUKA.

2. OnpeneneHue 4acToThl M MEprUoaa KoJeOaHui NPYKMHHOIO MasiTHUKA.

3. HccrnenoBanue 3aBHCHMOCTH NEeproAa KoaeOaHnid MOJBEHIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NEPUOA KOJICOAHN TPY>KUHHOTO MasiTHUKA
OT MacChl Ipy3a.

5. IlpoBepka HE3aBUCHMMOCTH IMMEPUOJa KOJICOaHHd Ipy3a, MOABEIIEHHOIO K
HUTH, OT Macchl rpysa.

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  MEpUOJA  KoJecOaHMi
NPY>KMHHOTO MasiTHUKA OT MACChI I'Py3a U JKECTKOCTH MPYKUHBIL.

7. H3mepenue yCcKopeHust CBOOOAHOIO MaJACHUS.

Paszpaen 10. DinekTpoMarHuTHOE MOJI€ U JIEKTPOMATHHTHBIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJIE.  OJEKTPOMAarHuTHele  BOJHBL.  CBOMCTBA
BIEKTPOMArHUTHBIX BOJIH. [llkana >3JI€KTPOMArHWTHBIX BOJH. Mcnosib3oBaHue
3JEKTPOMArHUTHBIX BOJIH AJIS COTOBOW CBSI3H.

o voA W



ONEKTpOMarHuTHas npupoja ceera. CKOpOCTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBoiicTBa 3EKTPOMArHATHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie pabomol u onvinol.

1. M3yuyeHue CBOICTB 3IEKTPOMArHUTHBIX BOJH C MOMOIIBIKD MOOWIIBHOTO

TenedoHa.

Pasznen 11. CBeToBbIe SIBJICHUS.

Jlyuesas  momens  ceera.  Mcrouynukm  ceera.  [IpamonmHeitHOe
pacnipoctpanenue ceera. 3arMenus Comaua v Jlynsl. OTpakenue ceera. [lockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeTa. 3aKOH MPEJIOMJICHHs cBeTa. [lomHOE BHYTpEHHEE
OTp@KEHUE CBeTa. MCIONBb30BAHUE TIOJIHOIO BHYTPEHHETO OTPAKECHHS B
ONTHYECKUX CBETOBOMAAX.

Jlunza. Xom nyweit B JsmH3e. Ontuueckas cucreMma (poroamnapara,
MHKPOCKONIA M TeJNecKoma. [71a3 Kak onTuyeckas cucrema. bim3opykocTs
JNANBHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Onbitel HeroroHa,  CrioskeHHe
CIEKTPAIBHBIX LIBETOB. J(ACIIepCus CBETA.

Hemoncmpauyuu.

[IpssMONMHEHHOE PACTIPOCTPAHEHHE CBETA.

OTtpaxkeHue ceera.

[TomyueHnue n300paskeHUi B TUIOCKOM, BOTHYTOM M BBIYKJIOM 3€PKaJlax.

IIpenomnenue ceera.

OnTUYeCKriA CBETOBO/I.

Xoa ydeid B cCOOMPAroIIei TUH3E.

X0 1yyeil B pacCenBaroLLEN JIMH3E.

[TonmyueHnue n300paskeHUi C MOMOILBIO JIMH3.

[TpuHIMn aeicTBUS (oToanmapara, MUKPOCKOIA U TEJIECKONA.

10. Moaens iasa.

11. Paznoxxenne OEI0ro CBETa B CIEKTP.

12. [Tony4yenne GEIOro CBETA MPH CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomol u onvinol.

1. HccnenoBaHue 3aBUCHMOCTH yIUIa OTPAKEHUS CBETOBOrO Jy4ya OT YIJIA
MAJCHUS.

2. M3yueHune XapakTEpUCTUK N300 PKEHHUS IPEAMETA B TUIOCKOM 3€PKaJie.

3. HccnepnoBanue 3aBUCMMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yriia
MAJCHUS HA TPAHULE «BO3IYX—CTEKIIO».
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4. TlonyueHue n300paskeHU ¢ TOMOIIBIO COOUPAFOIICH JTUH3BI.
Onpenenenne (GOKYCHOTO PACCTOSHUSI U ONTHYECKOH CHIIbI COOMparomici
JIMH3BL.

6. ONBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO LBETA MPEAMETOB MPH WX HAONIOJACHWUU YEPE3
LBETOBBIE (DUIIBTPBIL.

Pa3gen 12. KBanTOBBIC SIBJICHHS.

OnbiTel Pe3zepdopna u nnanerapHas moaens aroma. Moaens aroma bopa.
Hcnyckanue u noryonenre ceeta aroMmoM. KBaHThl. JIMHEHYaThie ClIEKTPEIL.

PannoaktuBHocTh. Anbda, OeTa- U ramma-usnydcHus. CTPOCHUE aTOMHOTO
aapa. HykiioHHas wMogens aroMHOro sapa. Msorombel.  PagnoakTuBHBIE
npeppauicHus. [leproa nmomypacnaga arOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHWs 3apsSAOBOTO M MACCOBOIO YHCEN.
OHeprusi CBSI3M aTOMHBIX saep. CBs3b MAacChl W 3HEPruM. Peakuuu cuHTE3a W
nenenus saep. Mcrounnku sneprun ConHLa v 3BE3 .

Snepnast sHepreTvka. [ISHCTBHS PaIMOAKTUBHBIX W3TYyYEHWH HA >KUBBIC
OpPraHu3MBl.

Hemoncmpauuu.

1. CHeKTpsl U3MYyYEHUS W MOTJIOIEHUS.

2. CHeKTphl Pa3IMYHBIX TA30B.

3. Cnekrtp BoAOpoa.

4. HabGmronenue TpekoB B kamepe Buiibcona.

5. Pabora cuéTunka MOHM3UPYIOIMX U3ITYUCHUN.

6. Perucrpanus u3ny4eHus MPUPOJIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomol u onvinol.

1. HaOmroneHue CIOUIHBIX U TMHEHYATBIX CIIEKTPOB U3TYUYCHHSI.

2. HccnenoBaHue TPEKOB. M3MEPEHUE SHEPrUM YaCTULBI MO TOPMO3HOMY

nyTH (o gororpadusm).

3. H3mepeHue paimoakTUBHOrO oHa.

HoBTOpHUTENIBHO-0000IAKOIIHIT MOXYJIb.

[ToBTOpUTENBHO-0000MAOIIMIA MOYJTb MPEAHAZHAYEH I CHCTEMAaTH3alluu
u  0000HIEHWST  TPEAMETHOIO  COAECpXKaHWUs W ONblTa  JECATEIBHOCTH,
NPUOOPETEHHOrO MPH M3YUYECHUHU BCETO Kypca (PHU3HMKM, a TAKXKE IS MOATOTOBKU K
OCHOBHOMY TOCYJApPCTBEHHOMY »JK3aMeHy MO (u3uke nans  o0yYaroImxcs,
BbIOPABIIKX 3TOT YYEOHBIHA TPEAMET.

[Tpr W3ydyeHUM AAHHOTO MOIYJS PEATM3YIOTCS U CUCTEMATHU3HPYIOTCS BUIBI
JESATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CNEYMBAETCS NOCTHKCHHUE MPEAMETHBIX W
METANPEAMETHBIX ~ TUIAHUPYEMBIX  PE3YJIbTaroB  00ydeHus,  (opMupyercs
€CTECTBECHHOHAYYHAs! FPAMOTHOCTH. OCBOCHHME HAYYHBIX METOJOB HMCCIICIOBAHHS



SBJICHUI TPUPOJBI M TEXHWUKH, OBJAJCHHEC YMEHUSMH OOBICHITH (DPU3HUYECKUE
SBJICHUS,, TPUMCEHSS TOMYYEHHBIC 3HAHWS, peElaTh 3aJa4d, B TOM YHUCIE
KAQUECTBEHHBIE W SKCIIEPUMEHTAIIBHBIE.
[TpUHIMIHATEHO AESITENBbHOCTHBIA XapakTeP AAHHOTO pa3fclia pPeain3yeTcs
32 CUET TOro, YTO OOYYAKOIIMECS BBINOMHSAIOT 3aJaHKs, B KOTOPBIX UM
MPEIAracTCs:
HA OCHOBE TIOJYYEHHBIX 3HAHWI pPACIO3HABATH M HAYYHO OOBICHATH
(pU3NYECKUE SBJICHUS B OKPYKAIOLICH MPUPOJE U TIOBCEIHEBHOM JKU3HH,
UCIOJB30BATh HAYYHBIE METOBI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCIIE AJIS1 TPOBEPKH TMIIOTE3 H MOJIYYCHUSI TEOPETUUECKUX BBIBOJIOB,
OOBSCHATH HAYYHBIE OCHOBbI HAMOOJIEE BAKHBIX JOCTMIKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HATPUMEP, TPAKTHYECKOTO UCMOB30BAHUS PA3IMYHbBIX HCTOUHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BUIOB
SHEPrUM.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

H3yuenne PpU3MKM HA YPOBHE OCHOBHOrO 0OmIEro o0pa3oBaHMs HAMPABICHO

Ha JOCTHMIKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX M TPEAMETHBIX 00pa3oBaTeIbHBIX
PE3ybTaTOB.

B pesynbrare nyueHus GU3MKU Ha YPOBHE OCHOBHOIO 00IIIer0 00pa3oBaHus

y oOyuaromierocss OyayT cpopMUpOBaHbI CICAYIONIME JTMYHOCTHBIE PE3YJIbTATHI B
YaCTH:

1) naTpuOTHYECKOro BOCIIUTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(pU3nYECKON HAyKH;

- IEHHOCTHOE OTHOUIEHHUE K JOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(PH3UKOB,;

2) rpasKAaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX NMPOOIIEM, CBSI3aHHBIX ¢ MPAKTHYECCKUM MPUMEHEHUEM AOCTHXKCHUN
(du3nKu;

- OCO3HAaHME BAKHOCTH MOPATBHO-3THYECKUX MPUHLMUIIOB B JEATEIBHOCTH
YU€HOI0;

3) 3CTETHYeCKOro BOCIIUTAHMS

- BOCIPHSTHE SCTETUUYECKMX KAueCTB (PU3MUECCKOH HAyKU: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

- OCO3HaHWE ILEHHOCTH (PU3MYECKOM HAYKM Kak MOLIHOIO HMHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTWH, BAKHEHIIEW COCTABIIAIOLICH
KYJbTYPBIL,

- pa3BUTUE HAY4YHOH JIIOOO3HATEILHOCTH, MHTEPECA K MCCIEI0BATEIILCKOM
NEATENBHOCTH,

S) ¢opmupoBaHusi  KYJAbTYpPbl  3A0POBbSI U  3MOLHMOHAIBHOIO
OJ1aronos y4ms:

- OCO3HAaHWE LEHHOCTH Oe30macHoro o0pasa JKW3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAKHOCTM TNpaBui O€30MacHOr0 MOBEACHHUS Ha
TPAHCIIOPTE, HA NOPOrax, C JJIEKTPUUYECKHMM W TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAILHUX YCIIOBUSIX,

- c(OpPMHUPOBAHHOCTh HaBBIKA PEPIICKCHMU, NMPU3HAHKWE CBOETO IMpaBa Ha
OMOKY M TAKOTO K€ IPaBa y APYroro 4ejioBeKa,

6) TPYA0BOI0 BOCTIMTAHMSI:

- AaKTHBHOE Yy4YaCTHE B pPEIICHWM NPAKTHYECKUX 3a7a4 (B PAMKaxX CEMbBH,
00pa30BaTENbHOW  OpraHM3alMy, TrOpoAd, Kpas) TEXHOJOTUYECKOW W



COLMATLHON HAMpaBJICHHOCTH, TPEOYIOUMX B TOM 4YHUCIE W (DPU3MYECKUX
3HAHUM,

e - HHTEPEC K MPAKTUYECKOMY MU3YUECHHIO MPOQECCHid, CBA3aHHBIX C (PUBHUKOI;

e 7) 3KOJIOTHYE€CKOro BOCTIHTAHUS:

e - OpPHCHTaUUsl Ha NMPUMEHECHHE (PU3MYECKUX 3HAHWI I PEHICHUsS 33434 B
00NacTu OKpY>KaroUled Cpeapl, IUIAHUPOBAHUS MMOCTYNKOB W OLEHKHA HX
BO3MO>KHBIX IOCIEACTBHIA JIJIsl OKPY>KAOLIEH CPEBI;

e - OCO3HAHME IIOOAIBHOIO XapakKTepa 3KOJOTMYECKMX MPOOJIEM M MyTeH HX
pELIEHMS,

e 8) azanTanMum K W3MEHSAKIINMCS YCJIOBHSIM COLMAJIBLHOI W NPHPOXHOIi
cpenbl:

e - TNOTPeOHOCTH BO B3aUMOJCHCTBMM NPU BBITOJIHEHUM HWCCIECAOBAHUN W
NPOEKTOB (PU3MUECKON HANPaBIEHHOCTH, OTKPBITOCTh ONBITY H 3HAHUSAM
APYTux;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pPe3 MPAKTHUYECKYIO
JESATENbHOCTD,

e - TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM YUCIIE POPMYIHPOBATH
UJIEH, TIOHATHS, TUMOTE3bI O PU3NUECKUX OOBEKTAX U SBJICHUSIX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHWA U KOMIIETCHTHOCTEH B 00J1acTH
(du3nKu;

e - IUIAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX
3HAHUM,

e - CTPEMJICHHE AaHAJM3WPOBAThH W BBISBIATH B3aMMOCBA3U MPAPOIbI, OOIIECTBA U
3KOHOMHKH, B TOM YHKCJIE C UCTIOIb30BAHUEM (PU3NUYECKUX 3HAHUIA,

e - OLCHKA CBOMX [JEUCTBAN C YYETOM BIIMSHUS Ha OKPYKAKIIYK CpENy,
BO3MO>KHBIX TJIOOATBHBIX MOCJIECICTBUH.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrate ocBOEHHMS MporpaMMmbl 1o (PU3MKE HA YPOBHE OCHOBHOTO
o0mero oopazoBaHust y oOydaromerocst OyayT c(popMrupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIIOYAIOIIME MO3HABATE/ILHBIC YHUBEPCATbHBIC YUeOHBIC NeHCTBUS,
KOMMYHUKATUBHBIE  YHUBEpPCaJbHbIE  Y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCaAIbHBIC YUCOHBIE NEHCTBUS.

Ilo3HaBare/ibHbIE YHUBEpPCAJbHbIE YUeOHbIC AeliCTBUSA

ba3oBble Jjoruueckue aeiicTBus:
e BBISBIISITh W XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK OOBEKTOB
(sIBJICHUH ),



YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIacCH(PHUKAIIMKN, OCHOBAHUS ISt
0000UICHNS U CPABHECHHS,

BBISIBJIAITH 3aKOHOMEPHOCTH ¥ MTPOTUBOPEYHS B PACCMATPUBACMBbIX (haKTax,
JAHHBIX W HAOIFOICHUSX, OTHOCSIIMXCS K (PUBHUECKUAM SIBIICHUSIM
BBISIBJIAITh TTPAUYMHHO-CJICICTBEHHBIC CBSI3M NPHA M3YyYEHUH (PU3MUECKHUX
SBJIEHUI W MPOLIECCOB, JIENATh BBIBOJbI C MCIOJIb30BAHUEM JEAYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKJIFOUEHW, BBIJBUTATh THIIOTE3Bl O B3AUMOCBS3IX
(U3NYECKUX BEJTMYMH;

CaMOCTOATENILHO BBIOMPATh CMOCO0 pemieHus y4eOHOM  (pu3nueckoi
3a1a4i (CPAaBHEHUE HECKOJIbKMX BAPUAHTOB PELICHUs, BBHIOOP Haubosee
NOIXOSAIIETO ¢ YYETOM CAMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbCKHue IeHCTBHUSA .

MCIOJb30BATh BOMPOCHI KAK UCCIIEI0BATENLCKAA HHCTPYMEHT MMO3HAHUS,
IPOBOJIUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY TIJIAaHY ONBIT, HECTOMHBIN
(U3NYECKUIT SKCIEPUMEHT, HEOONBIIOE HCCIEAOBAHUE (PU3NUYECKOTO
SIBJICHMS,

OLCHWBAaTh HA TNPUMEHUMOCTb M  JOCTOBEPHOCTh  HMH(POPMALHIO,
NOJTYYEHHYIO B XOJI€ UCCIICAOBAHUS UM SKCIIEPUMEHTA,

CaMOCTOSTENBHO (POpMYSIMpPOBaTh OOOOUIEHUS U BBIBOJIBI MO PE3yJabTaTam
NPOBEAEHHOT O HAOMIOCHH S, ONBITA, UCCIIEA0BAHUS,

NPOTHO3UPOBATh  BO3MOXKHOE  JalIbHEMIIEE  Pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, A TAKXKE BBIIBATATh MPEANOI0XKEHUS 00 WX PA3BUTUHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pasora ¢ undopmanmeii:

NPUMEHATH PA3JIMYHbIE METO/BI, MHCTPYMEHThI M 3aPOCHI MPU TOUCKE U
oTOope MH(POpPMALMK WIH JAHHBIX C YYETOM MPEAIOKEHHOW YUYEOHOM
(bu3nYecKoi 3a1a4u;

AQHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATE HHPOPMALIMIO
PA3MUYHBIX BUIOB U (DOPM MPEACTABIICHUS,

CaMOCTOATENILHO  BbIOMpAarTh ONTUMANBHYK (OpMy MpEACTABICHUS
uH(popMaMu W WUIKOCTPUPOBATH PEIIAEMBIE 3a7a4d  HECIOKHBIMHU
CXEMaMU, InarpaMMaMu, HHOU rpadMKoil 1 MX KOMOMHALIUSIMU.

KommyHHMKATHBHBIC YyHHBEPCAJIbHbBIC Y4eOHbIE NeiiCTBHUS:

B XOJI€ OOCYXICHUS YYeOHOrO Mareprhasa, pe3yJbTaroB JIAOOPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAeMON TEMBI U
BBICKA3bIBATh WJICH, HALCIICHHBIE HAa PELICHHE 3aJaud U MOAACPKAHUE
OnarokeaaTeIbHOCTH OOIICHMS,

CONOCTABJIATh CBOU CYXJACHUS C CYKACHUSMH JAPYTUX YYaCTHUKOB
auajora, OOHapyKUBaTh Pa3Iuyle U CXOACTBO MO3UIINIA;



BBIPAKATh CBOKO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
NyOJIMYHO MPEACTABIIATH PE3YJILTAThI BBIMOJIHEHHOTO (PU3HUECKOTO OMbITA
(3KCTIEPUMEHTA, UCCIIEAOBAHMS, POCKTA);

NOHAMATh W WCMHOJb30BaTb  MPEUMYLICCTBA  KOMAaHOHOH W
UHIVUBUAYATbHOW PA0OTBI NPH  PEIICHUM KOHKPETHOH  (pru3mveckoi
npodIIEMBI,

NPUHUMATD L€ COBMECTHON AEATEIBHOCTH, OPraHU30BBIBATH NCHCTBUS
no €€ MAOCTIKCHUIO. PpaclpeAcisaTb Pou, OOCYXKAarh MPOLECCH M
Pe3ybTaThl COBMECTHOM paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JIFOCH;
BBIMOJIHATH CBOK YacTh padOTHI, JOCTUTAas KAUECTBEHHOrO Pe3yJIbTara 1o
CBOEMY HAIPABICHAID M KOOPAWHUPYS CBOM JACHCTBHS C JPYyrUMHU
YJICHAMU KOMAaHJIbl;

OLICHWBATh KAuyeCTBO CBOETO BKIAAAa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO C(HOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJICH CTBHSI.

PeryasiTuBHbIC YHHBEPCAIbHbBIC YUeOHBbIE 1eiiCTBUS

Camoopranmzanus:

BBISIBJIATH TPOOJIEMBI B JKA3HEHHBIX M YUYCOHBIX CUTYaLUsX, TPEOYIOLIMX
JUTS peliCHUs (PU3MYECKUX 3HAHWIA;

OPUECHTHPOBATbCA B  PA3IMYHBIX  MOAXOJAX MNPHHITHS  PEIICHUH
(MHIMBHIYAIBHOE, MPUHITHE PELICHWS B TPYIIE, MPUHATHE PEIICHUH
rpymIoi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM PELICHUs (PU3NUECKOM 3a1a4u WIn
IUIAHA MCCIIEAOBAHUS C YYETOM HMMEKOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apPryMEHTHUPOBATh MPEIaracMble BAPUAHTHI PELICHUIA;
JeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 34 PELICHHUE.

CaMOKOHTPOJ/Ib, SMOIHOHAJILHbII HHTE/LICKT:

JaBaTh aICKBATHYIO OLEHKY CUTYAllMU U MPEJIArarhb MiaH €€ N3MEHEHUS,
OOBSCHATH NPUYMHBL  JOCTMOKEHMS  (HEOOCTWIKEHMS)  PE3yJbTaTOB
JESITENbHOCTH, 1ABATH OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B ACIATEIBHOCTH (B TOM YMCIIE B XOJ BBIMOJHEHUS
(U3NYECKOTO  MCCNEAOBAHUST WM TPOEKTAa) Ha OCHOBE  HOBBIX
O0CTOATENBCTB, M3MEHUBLIMXCS CUTYalUWH, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEH,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIM U YCIIOBHSIM,

CTaBUThb Ce0s HA MECTO APYIOro YEJIOBEKa B XOAE CIIOPa WM AUCKYCCHH
HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;
NPHU3HABAaTh CBOE MPABO HA OIIMOKY MPU PEIIEHUM (PU3HUYECKUX 33a4 HITA
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ TIPABO APYTOro.



HPEAMETHBIE PE3YJIBTATDBI

K konIity oOyueHus B 7 kj1acce NpeMETHBIC PE3YIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 0OYUAOIIMXCS YMEHUIA:

UCMNONBb30BaTh  MOHATHS.  (PU3MUYECKHE W XUMHWYECKHE  SIBJICHHS,
HAOIOIEHUE, DKCIEPHUMEHT, MOJENb, THIOTE3a, CAVMHMLBI (PU3MUYECCKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHMS BewlecTBa (TBEPIOE,
JKUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JIBKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TMPSAMOJMHENHOE), TPAEKTOPHUs, PaBHOACHCTBYIOLIAS
cuna,  aepopmanus  (ympyras, — IJaCTHYECKasi),  HEBECOMOCTb,
cooOUIarommecs COCybl,

paznuuatrh sBjicHUS (AudQy3us, TEIIOBOE ABUKEHUE YaCTHIl BEIICCTBA,
PaBHOMEPHOE  JIBWKCHHE, HEPABHOMEPHOE  JABI)KCHUE, WHEPLMS,
B3aMMOJEUCTBUE TEJ, PABHOBECHE TBEPIBIX TENI C 3aKPETVIEHHON OCBIO
BpALCHUS, TEpeAada MAABJICHUS TBEPABIMH TEIAMH, >KUIAKOCTAMH W
ra3aMm, arMoc(pepHOe JaBIICHWE, IUIABAHUE TEJ, MPEBPALLECHUS
MEXAHWYECKOW SHEPrHM) MO OMHMCAHUIO MX XaPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3HUECKOE SIBIICHHUC,
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX  (DU3WYECKUX  SBICHHNA B
OKPY)KarIEM MHUPE, B TOM YHUCIE (PU3MYECKHUE SIBICHHWS B TPUPOJE:
OPUMEPHl ABMXKCHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOW M HEXUBOW
OPUPOJE, NCHCTBUE CUJBI TPEHUS B MPUPOAEC M TEXHUKE, BIIUSHUE
arMOC()EPHOIrO JABJICHHS HA KUBON OPraHM3M, IUIABAHUE PBIO, pblUard B
TEJIC YEJIOBEKA, MPH 3TOM MEPEBOAMTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJICTIATH CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK ) (PU3NYECKUX SBICHMIA,
OIMUCHIBaTh M3yYEHHBIE CBOWCTBA TEN U (PU3NUYECCKUE SIBIICHUS, UCIIONB3Ys
(du3znueckre BENMYMHBI (Macca, 00BEM, TMIIOTHOCTH BEIICCTBA, BPEMS,
NyTh, CKOPOCTh, CPEOHSSI CKOPOCTh, CUJIA YIPYIOCTH, CHJIA TSXKECTH, BEC
TENa, CWIa TPEHWs, JaBICHUE (TBEPAOrO Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAKOIAs CHJIa, MEXaHMYECKass pad0Ta, MOIMHOCTh, IMJIEYO CHIIBL,
MOMEHT CWJIbI, KO3()(UUIMEHT MONE3HOro MACHCTBHS MEXAHWU3MOB,
KAHETUYECKAs M TNOTECHUMAIbHAS SHEPrus), MPH OMHMCAHWW MPABUIBHO
TPAKTOBAaTh  (PM3UYECKUIA  CMBICT  MCMHONBb3YEMBIX  BEIMYHMH, HX
0003HAUEHUs W CAVMHULBI (PU3NYECKUX BEJIWYUH, HAXOIUTH (HOPMYIIBL,
CBSI3BIBAIOLINE JAHHYHO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEITWUYMHAMM,
CTPOUTH rpapKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH,
XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS W MPOLECCHI,
UCIOJB3Ysl MPABWIIA CIOXKEHUS CUJ (BIOJIb OJHOW MpsAMOii), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumena, MpaBWJIoO PpaBHOBECHs pbryara (0JIoKa),



«30JI0TOC TPABHJIO» MEXAHWKH, 3aKOH COXPAHCHHS MEXAaHWUYECKOH
SHEPruM, MNPH 3TOM JiaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W
3aMUChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHE,

OOBICHATH (PU3MUECKHUE SBICHHUS, TIPOLIECCHI U CBOICTBA TEN, B TOM YUCIIE
U B KOHTEKCTE CHTYyallMii NPAKTHKOOPHEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MTPUYAHHO-CJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHWE M3 1-2
JIOTMYECKHUX [IAroB ¢ Onopod Ha 1—2 M3y4EHHBIX CBOHCTBA (PM3MUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA MJTH 3aKOHOMEPHOCTH;

pemarb pacuéTHele 337a4d B 1—2 JEHCTBHS, WCHONB3YS 3aKOHBI H
(GopMyIibl, CBSI3BIBANOMINME (PU3MUECKUE BEJIMYMHBI. HAa OCHOBE aHajM3a
YCIIOBHS 33/1a4M 3aMUCBIBATh KPATKOE YCIOBHE, NOJACTABIATh (PU3MUECKUAE
BEIMYMHBL B (POPMYJIBI M MPOBOAWUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAHHBIE, HEOOXOIUMBIE 71l PEUICHHS 3a7a4, OLICHUBATh PEAIMCTUYHOCTh
NOJTyYEHHON (PU3HYECKON BEMYNHBI,

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO pPEIIMTh MNPH MOMOIIA
(PU3NYECKMX METOMIOB, B OMMCAHUN UCCIICOBAHUS BBIIEATH MPOBEPIEMOE
OpeanonoKeHue  (TMmoresy),  pasmyarb W HHTEPIPETUPOBATH
NOJTyYEHHBIA PE3YJIbTAaT, HAXOAUTh OIIMOKM B XOJAE ONBITA, JEJAaTh
BBIBOJIBI 1O €T0 PE3YJIbTaTaM;

OPOBOJUTH OMNBITBl MO HAOMIOACHWIO (PU3MYECKUX SBJICHHHA WM
(hU3NYECKIX CBOICTB TEJT. (hopMyJIHUpOBaTh MTPOBEPSEMBIC
IPEANONOXKEHUS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000PY10BaHUS,
3aMUChIBATh X0/ OMbITA U (OPMYJIMPOBATH BBIBOIBL,

BBIMOJIHATHh MPSAMbIE HM3MEPEHUST PACCTOSHUS, BPEMEHHM, MAacChl TEIA,
00BbEMa, CHJIBI W TEMIIEPATyPbl C MCIOIB30BAHHEM AHAJOTOBBIX U
nu(ppoBeIX TPUOOPOB, 3AMUCHIBATE MMOKa3aHWs NPUOOPOB C  YYETOM
3aJJaHHON aOCONOTHON MOTPEIIHOCTA U3MEPEHUIA;

IPOBOJIUTH MCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BEJIMYMHBI OT
APYroil C HCHOJb30BAHUEM NPSAMBIX H3MEPEHUI (3aBUCUMOCTH NYTH
PAaBHOMEPHO JBMIKYIIETOCS TEla OT BPEMEHW JBHIKEHMS TENA, CHJIbI
TPEHUS CKOJIBKCHHUSI OT BECa TENa, KauecTBa 00PadOTKM MOBEPXHOCTEH TeN
Y HE3aBUCUMOCTH CHJIbI TPEHHS OT TUIOLIAANA CONPUKOCHOBEHHUSI TEII, CUIIBI
VIIPYTOCTH OT YAJMHECHHS MPYXKUHBI, BBITATKABAOIIEH CHIbI OT 00BbEMA
NOTPYKEHHOM YacTH TeNla U OT MJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Na, OT TNIYOUWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUI
TUTABAHUS TEJ, YCJIOBUW paBHOBECHs peluara M OJIOKOB), y4acTBOBAaTh B
IUIAHAPOBAHUK  y4e€OHOrO0 HCCIECNOBaHUS, COOMparb YCTaHOBKY U
BBIMOJIHATh M3MEPEHMS, CIEAYs MPEUIOKEHHOMY IUIaHy, (PUKCHMPOBATH
pe3yabTaTbl MOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKMX BEIIMYUH B BHJIE



NPEUIOKEHHBIX TaOmMI W TpaQuKOB, AENarh BBIBOABI MO PE3yJibTaTam
UCCIICIOBAHHS,

NPOBOJINTE KOCBEHHBIE WM3MEPECHUS (PU3MUECKUX BEIUYHMH (IUIOTHOCTH
BEIICCTBA JKUAKOCTH W TBEPAOrO TENA, CWIA TPEHUS CKOJIBKCHUS,
JABJICHUE  BO3[yXa, BBITAKMBAKOMIAd CWIA, JCHCTByroImas  Ha
NOTPY’KEHHOE B KMJAKOCTb TE€NO, KO3(D(OUUIMEHT TMONE3HOTO JCHCTBUS
OPOCTBIX MEXAaHU3MOB), CJIEAyS NPEIJIOKECHHON WMHCTPYKIUHU: TpU
BBIMOJIHEHAN W3MEPEHUH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAHOBKY M
BBIYKCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBI,

coOIIr01aTh MPaBWIa TEXHUKU OE€30MAaCHOCTH MPH padoTe ¢ 1ad0PaTOPHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHUUIBL ACHCTBAS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBHl, TEPMOMETP, AMHAMOMETP, COOOINAIOLIMECS COCYIbl, OapoMerp,
pblyar, MOABUKHBIA U HEMOABUKHBIA OJIOK, HAKIIOHHAS TJTOCKOCT;
XApaKkTEepU30BaTb MPHHLMIBI  JCHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHAYECKUX YCTPOHCTB C OMOPOM HA WX ONHCaHUs (B TOM YHUCIE:
NOJUINITHUKY, YCTPOHCTBO BOJONPOBOJAA, TMIAPABIMYECKHI Mpecc,
MAaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBICHUI M HEOOXOAUMBIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPBI  (HAXOAWTH  MH(OpPMALMIO O  MpPUMEPax)
NPAKTHYECKOTO MCMONb30BaHUS (PU3MUYECKUX 3HAHWI B MOBCEAHECBHOMN
JKU3HU JUis oOecrieueHus: 0€30MacHOCTH Mpy 00pallleHuu ¢ mpudopamu 1
TEXHUYECKAUMH YCTPOWCTBAMH, COXPAHEHUsS 30POBbS W COOJIOACHUS
HOPM 3KOJIOTUYECKOrO MOBEACHUS B OKPYKAIOLIEH cpene;

OCYIIECTBIIATH OTOOP MCTOYHUKOB uWH(popmaumu B HWHTEepHETE B
COOTBETCTBHH C 3aJaHHBIM OWCKOBBIM 3alIPOCOM, HA OCHOBE UMEFOIIMXCS
3HAHUA W TYTEM CPABHEHUS PA3JIMYHBIX WCTOYHUKOB BBIJACIATH
uH(pOpManuio, KOTOpas SBISECTCS TMPOTUBOPEUMBON WM MOXKET OBITh
HEIOCTOBEPHOIA,

UCIOJb30BaTh MPH BBHIMOJHEHUU YUEOHBIX 33JaHU HAYYHO-MONYJISPHYIO
JUTEPaTypy  (PU3HYECKOro  COACP)KAHMS, CIHPABOYHBIC  MaTEPUABI,
pecypebl cetn MIHTEpHET, BIaaeTh NpUEMaMKU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus MHQPOPMAIIMU U3 OAHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3[1aBaTh COOCTBEHHBIE KPAaTKWE MUCBMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (PU3NUECKOrO COACPIKaHUs, B TOM
yucie MyONuYHO AeNaTh KPaTKWe COOOIICHHS O Pe3yjbTarax MPOCKTOB
WIH Y4eOHBIX HWCCIECIOBAaHWI, NOPH 3TOM TPaMOTHO HCHOJb30BaTh



W3YYCHHbIH TOHATHHHBIA anmapar Kypca (M3WMKH, CONPOBOXKIATh
BBICTYIIJICHUE NTPE3CHTALINEN,

OPHU BBINOJHEHUHA YYEOHBIX IMPOCKTOB W MCCICAOBAHWNA pacHpeacsiTh
00S13aHHOCTH B TPYyNNE B COOTBETCTBHM C IMOCTABICHHBIMHA 3aJa4aMU,
CJICAUTh 3a BBINOJHCHHUEM IUIAHA [JIEWCTBHM, AaJCKBAaTHO OLCHUBATH
COOCTBEHHBII  BKJIaJ B  JACATENBHOCTH  TPYIIbI,  BBICTPAMBATH
KOMMYHUKATABHOE B3aUMOIECHCTBUE, YUNTHIBASI MHEHUE OKPYI)KATOIINX.

K koHiy 00yueHus B 8 kiiacce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YHAKOIIMXCS YMEHUH:

UCIOJb30BaTh MOHATHUS. Macca U Pa3MepPbl MOJIEKYJ, TEMJIOBOE JABH)KCHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHHS BEILIECTBA, KPUCTAJUTMYECKUAE U
aMOp(QHBIC TeEJa, HACHIIICHHBIA W HEHACBHIIEHHBIA Map, BIAKHOCTH
BO3AyXa, TEMIIEparypa, BHYTPEHHSS JHEPrHsi, TEIJIOBOW JBHIraTellb,
AJIEMEHTAPHBIN SNIEKTPUYECKUN 3apsijl, HNEKTPUUYECKOE TOJE, MPOBOAHUKI
U TUBJICKTPUKH, MOCTOSHHBIA 3JICKTPUUYECKUI TOK, MATHUTHOE MOJIE;
paznuyarh SBICHUS (TEMUIOBOE PACHIMPEHUE M C)KaTUE, TEIUIONEpeaaya,
TEIUIOBOC PABHOBECUE, CMAUYMBAHUE, KANWUISIPHBIE SIBIICHUS, UCIIAPCHHE,
KOHJACHCALMs, TJIABJICHUE, KpUCTAIM3alMs (OTBEPACBAHME), KUIICHUE,
TEIonepeIa4ya (TEMI0MPOBOJHOCT, KOHBEKIIHS, U3TYUYEHHE),
ANIEKTPU3aLMs TeJ, B3aMMOJCHCTBUE 3apsAA0B, ACHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMBIKaHWE, B3aUMOJACWCTBUE MArHUTOB, ICWUCTBHAE
MAarHMTHOTO MOJII HA MPOBOAHHUK C TOKOM, SJIEKTPOMArHUTHAS WHAYKLMS )
N0 ONUCAHWID WX XapakTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBIICHHUC,

pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKHUX  SIBICHHA B
OKPY)KarIEM MHUPE, B TOM YHUCIE (PU3HYECKHUE SIBICHHWS B TPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWIISPHBIE SBJICHHS B MPHPOJE,
KPUCTAJUIBI B mpupoae, u3nydeHue CONHLA, 3aMEp3aHuEe BOJOEMOB,
MOPCKHE Opr3bl, 00Pa30BaHKE POCHI, TYMaHa, UHES, CHETA, SJIEKTPUUCCKUAEC
SABJICHUSI B arMoc(epe, SMEKTPUYECTBO >KMBBIX OPraHW3MOB, MarHUTHOE
noje 3emiu, Apei(d MOMOCOB, POJIb MArHATHOTO MOJSA JUIsl JKA3HH Ha
3eMiie, MONIIPHOE CUSIHUE, TIPH 3TOM MEPEBOJNTDH MPAKTUYECKYIO 3a/1a4y B
y4eOHYIO, BBIICTATh CYHICCTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUYECKUX
SIBIICHUM

OIMUCHIBATh M3yYEHHBIE CBOWCTBA TEN U (PU3NUYECCKUE SIBICHUS, UCIIONB3YsI
(U3nYECKNE BEIMUYMHBI (TEMIEPATypa, BHYTPEHHSISI SHEPTUs, KOJTMYECTBO
TEIUIOTHI, yIEJbHAs TEIUIOEMKOCTh BEIIECTBA, VYIACIBbHAS — TEIUIOTA
TUTABTIEHUS, YACJbHAs TEIIOTAa Napoo0pa3oBaHMs, YACTbHAS TEIMJIOTa
CrOpaHusi TOIUIMBA, KOA(P(PUUMEHT TONE3HOr0 JCHCTBHS —TEMJIOBOM



MalIMHbI, OTHOCHTEBHAS BIAKHOCTb BO3JyXa, JJIEKTPUUECCKUH 3apsij,
CHJIA TOKA, 3JCKTPUUYECKOE HANPSKEHUE, COMPOTUBICHUE MPOBOAHMKA,
VIEABHOE  CONMPOTHUBICHUE  BEMIECTBA, padoTa ©  MOIIHOCTH
ANIEKTPUYECKOrO0  TOKA), TNpW OMNHCAHWM NPABWIBHO  TPAKTOBATh
(U3NYECKUI CMBICT MCHOIB3YEMBIX BEIMYMH, 00O3HAYCHHS W €IOWHHILIBI
(PU3NYECKMX BEIMYHMH, HAXOAUTh (POPMYJIbL, CBS3BIBAIOIIAE JAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH TpaPuKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITMYMH,

XapaKkTepU30BaTh CBOWMCTBA TeJl, (PU3NYECKHE SIBICHUS W MPOLECCHI,
UCIOJBb3Ysl OCHOBHBIE TOJOXEHUS MOJICKYJISIPHO-KHHETHYECKOH TEOpUHr
CTPOCHHUSI BELIECTBA, MPUHLMIT CYNEPNO3NLIMU TMOJIEH (HA KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHECHHMs 3apsiaa, 3akoH OMa AJsl y4acTKa Lenu, 3aKO0H
Jbkoyns—JIeHna, 3aKOH COXpaHEHWs DJHEPIruM, IMPA OITOM J1aBarTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCBIBATH €r0 MaTeMaTH4YECKOE
BBIPAKCHHUC,

OOBACHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyaUWi MPaKTHKOOPHUEHTHPOBAHHOIO XAPAKTEPA: BBISBISATH
NPUYMHHOCIIEICTBEHHBIC CBSA3H, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX
IaroB ¢ Omopoil Ha 1—2 W3yYeHHBIX CBOMCTBA (DPM3NUYECKUX SIBJICHMIA,
(PU3NYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pPacuéTHBIE 330a4d B 2—3 JCHCTBHS, HWCHOJNB3YS 3aKOHBI H
(GopMyIibl, CBSI3BIBANOIINAE (PUBMUECCKUE BEIMYMHBI. HA OCHOBE aHaIW3a
YCIIOBHSI 33[1a4M 3aMUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUIS PELICHWS 3a1a4d, BBIOMpPATh 3aKOHBI W (OPMYJIBL,
HEOOXOAMMBIE JJsi €€ pEIICHUs, MPOBOAWTH PACUYETBl M CPAaBHUBATH
NOJTYYEHHOE 3HAYCHHE (PU3MUECKON BEJIMUMHBI C U3BECTHBIMU JAHHBIMU,
pacno3HaBaTb MTPOOJIEMBI, KOTOPbIE MOXHO PEIIMTh MPH MOMOIIA
(U3NYECKMX METOJIOB, HKCIONb3YS OMWUCAHUE HCCICIOBAHUS, BBIJICISATH
OPOBEPSIEMOE  MPEANOIONKEHUE, OLICHUBATh MPABUIBHOCTH  MOPSAKA
NPOBEACHHS UCCIIEA0BAHMS, ICTATh BEIBOJIBI,

OPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (DU3WYECKUX SIBICHUM WM
(U3NYECKMX CBOMCTB TeN (KaUJIIPHBIC SIBJICHHS, 3aBUCUMOCTD JTaBJICHHS
BO3AyXa OT €ro 00béMa, TEMIEPaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HArpeBaHWsl NPUA HM3IIYYECHUWW OT LBETA M3Iydarolleld (MOorIonaromei)
NOBEPXHOCTH, CKOPOCTh MUCHAPEHUSI BOJBI OT TEMIEPATYPhl >KMIKOCTH W
IO €€ TOBEPXHOCTH, OJJCKTpU3AUMS TEl W B3aUMOJCHCTBUE
ANIEKTPUYECKUX  3apsAA0B, B3aUMOJACHCTBHE TOCTOSHHBIX MAarHWTOB,
BU3YQJIM3allMsl MAarHUTHBIX TMOJECH TOCTOSHHBIX MAarHWTOB, JEHCTBUS
MAarHMUTHOTO MOJIS HA TPOBOJHHMK C TOKOM, CBOMCTBA 3JEKTPOMATHUTA,



CBOMCTBA 3JEKTPOJABUIATENSI TOCTOSHHOTO TOKAa): (POPMYyIUpOBaTh
NPOBEPSIEMBIE MPEAMOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHMsl, OMUCHIBATH X0/ ONbITa U (POPMYJIMPOBATH BBIBOJIBI,
BBIMOJIHATG ~ MPSAMBIE  WU3MEPEHHSI  TEMIEPATYPbI,  OTHOCHTEIBHOMN
BIQKHOCTH BO3[yXa, CWJIBI TOKA, HANPSHKEHUS C HKCIOJB30BAHUEM
AHAJIOTOBBIX MPUOOPOB M AATYMKOB (DPM3WUYECKUX BEIIMYHMH, CPABHUBATH
pE3yJIbTaThl U3MEPEHU C YUETOM 3aJaHHONH a0COMOTHON MOTPETHOCTH,
POBOJIUTH MCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BEJIMYMHBI OT
APYroifi ¢ HCHOJIb30BAHMEM  MPAMBIX  M3MEPEHWHA  (3aBUCUMOCTH
COMPOTUBJICHHAS MPOBOAHMKA OT €ro JJWHBL, TUIOMAAN TMONEPEYHOrO
CEUCHUS U YIETBHOTO CONPOTUBIICHHUSI BEIIECTBA MPOBOJHUKA, CHJIBI TOKA,
UAYIIETO 4Yepe3 NPOBOJHMK, OT HANPSDKEHUS HA  MPOBOJHUKE,
UCCIICAOBAHNAE  TOCJICAOBATEILHOTO M NAPaIEIbHOIO  COCAUHEHMIA
NPOBOJHUKOB). TUIAHWPOBATh MCCIEAOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHMS, CIEAys MPEIOKEHHOMY IJIaHy, (UKCHPOBAThH
pe3yabTaTbl MOJYYCHHOH 3aBHCHMOCTH B BUAE TaOmul W TpauKoB,
J€NIaTh BBIBOJBI MO PE3YyJIbTaTaM MCCIIECTOBAHUS;

NPOBOJINTh KOCBEHHBIE W3MEPEHHUS (U3NYECKUMX BENWYMH (YAC/IbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJICHWE NPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPHUYECKOTO TOKA): IUIAHMPOBATH M3MEPEHHMsI, COOMPATh
SKCIEPUMCEHTAIBHYI) YCTAHOBKY, CIEAYsS MPEATOKEHHOW WHCTPYKLIUH, U
BBIYHCIISITh 3HAUECHUE BEIIMYMHBI,

co0JIr01aTh MpaBUJIa TEXHUKK OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

XApaKkTEepU30BaThb MPHHLMIBI  JCHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMNHCAaHUs (B TOM YHUCIE:
CHCTEMA OTOIJIEHUS! JIOMOB, TUTPOMETP, MapoBas TypOWHA, aMIIEPMETP,
BOJIETMETP, CUETUYHMK BJICKTPUUYECKOH HHEPIHH, SIEKTPOOCBETUTEIBHBIC
npUOOPBL, HAPEBATENBHBIE JIEKTPONPUOOPHI (IPUMEPBI), STCKTPUUECKUE
NPEIOXPAHUATENH, SJIEKTPOMATrHUT, HJIEKTPOJBUTATEIL MOCTOSHHOTO TOKA),
UCMONB3Ysl 3HAHUS O CBOMCTBAX (PM3MUYECKUX SIBJICHUH W HEOOXOAMMBIE
(pU3nYECKNE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKAE YCTPOWCTBA M HM3MEPUTEIBHBIC
opuOOpel MO CXEMaM M CXEMAaTUYHBIM PUCYHKAM (SKAJIKOCTHBIN
TEPMOMETP, TEPMOC, MCHXPOMETP, TUTPOMETP, ABHraTellb BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOI, PEOCTAaT), COCTABJIATH CXEMBI SJEKTPUUYECKUX
LENe ¢ MOCNeI0BATENIbHBIM W NMAPAJUIETBHBIM COEAMHEHUEM SJIEMEHTOB,
paznuyas yCIOBHbBIE 0003HAYEHUS JIIEMEHTOB 3JICKTPUUYECKUX LETEH;



OPUBOAUTH  MPUMEPBI  (HAXOAWTH  MH(OpPMALMIO O  MPUMEPax)
NPAKTHYECKOTO MCMONb30BaHUS (PU3MUYECKUX 3HAHWI B IMOBCEAHECBHOMN
JKU3HU Ui o0ecrieueHus: 0€30MacHOCTH NpH 00palicHUH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUsS 3J0POBbS W COOJIOACHUS
HOPM 3KOJIOTUYECKOrO MOBEACHUS B OKPYKAOUIEH cpene;

OCYLIECTBIIATh MOMCK HWH(POpMAMK  (PU3NYECKOrO COACPKAHUS B
HHTepHETE, HA OCHOBE MWMEIOINUXCA 3HAHWA W MNYTEM CPaBHCHHS
JOMOJTHUTENbHBIX ~ MCTOYHMKOB — BBIACTATH  MH(POPMALMIO, KOTOpas
SBJISIETCS] MPOTUBOPEYMBOIM WIIM MOKET OBITh HEJOCTOBEPHOM;
UCMOJb30BaTh MPH BBHIMOJIHEHUU YUEOHBIX 33JaHU HAYYHO-MOMYJISPHYIO
JUTEPaTypy  (PU3HYECKOro COACP)KAHMS, CIHPABOYHBIC  MaTEpUAbI,
pecypebl ceth MHTEpHET, BIaeTh NPUEMAMHA KOHCIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBanust UH(OPMALMK U3 OJTHOM 3HAKOBOI CHCTEMBI B IPYTYIO,
CO3[1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE W KPATKHE YCTHBIE COOOLICHWS,
0000mass wHMOpPMALMID M3 HECKOJbKUX WCTOYHMKOB (PU3UUYECKOTO
COAEpXaHHWs, B TOM 4HCIE NYOJUYHO NPEACTABIATH PE3YAbTAThl
NPOEKTHOW WIIA MCCIIEA0BATENBCKON NEATEIBHOCTH, TP 3TOM T'PAMOTHO
UCMNONBb30BaTh M3YUCHHBIA TMOHATUHHBIA anmapar Kypca (U3WKH,
COITPOBOXKIATh BBICTYIUICHUE MPE3CHTALUEN;

OPU BBINOTHEHWHM YYEOHBIX MPOEKTOB W MCCICAOBAHMNA (PU3MYECCKHUX
IPOLIECCOB  PACMIPEACIIATE O0SA3aHHOCTA B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMHU 33[]a4aMHU, CJICIUTh 3a BBHIMOJIHEHUEM TJIAaHA NEHCTBUAN W
KOPPEKTUPOBATh €ro, AACKBATHO OLCHWBAaTh COOCTBEHHBIA BKJIAL B
JESITENbHOCTD TPYIINbI, BEICTPAMBATH KOMMYHUKATUBHOE B3aUMOICHCTBHE,
IPOSIBIISIS TOTOBHOCTh Pa3peliaTh KOH(DIUKTHL

K koHiy o0yueHus B 9 kiacce mpeIMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTE Y O0YHAOIIMXCS YMEHUH:

UCMONBb30BaTh TMOHATUSA: CHCTEMA OTCYETA, MarepuajbHas TOYKA,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABWKCHHUS, AcPOpMaLIUs
(ympyras, MIacTHYECKasi), TPEHUE, LECHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPETPY3KH, LECHTP TSHKECTH, aOCOJIFOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO TENA, PABHOBECUE, MEXaHUYECKHE KONeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK W YJIbTPa3BYK, JJICKTPOMArHUTHbLIC BOJHBI,
HIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAITBHO30PKOCTD,
CIIEKTPbl UCMYCKAHWS W MOTJIOUICHHMS, ab(a, OeTa- 1 raMma-u3IyucHuUs,
W30TONBI, SACPHAS SHEPreTHKA,

pa3nuyarh SBJICHUS (PAaBHOMEPHOEC M HEPABHOMEPHOE MPIMOJMHEINHOE
JBW)KCHHUE, PABHOYCKOPEHHOE TMPSAMOJMHENHOE ABUKEHHE, CBOOOIHOE
NaJCHHUE TENl, PABHOMEPHOE ABMXKCHHE MO OKPY>KHOCTH, B3aUMOJACHCTBUE



TEJ, PEAKTUBHOE JABH)KCHHWE, KOJEOATEIbHOEC ABMXKCHUE (3aTyXAKOIIUE U
BBIHYK/ICHHBIE KOJEOAHUs), PE30HAHC, BOJTHOBOE ABMXKCHUE, OTPAKCHUE
3BYKa, MPSAMOJUHEHHOE PacOpPOCTPAHCHUE, OTPAKECHUE W MPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OENIOr0 CBETA B
CIIEKTP M CIOKECHUE CHEKTPAJbHBIX IBETOB, JAHMCIECPCUSl CBETA,
€CTECTBCHHAs PAAMOAKTHBHOCTh, BO3HUKHOBEHHME JHMHEHYATOrO CHEKTPA
W3ITYYEHUS ) TI0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBIICHHUC,

pacno3HaBaTh MPOSBICHUE W3YYCHHBIX  (DU3WYECKUX  SBICHHUNA B
OKpY’)KarwmeM Mupe (B TOM 4YHClIe (U3NYECKUE SIBICHUS B TPUPOJE:
PUJIUBBL A OTJIMBBI, JBUKCHHE TTaHET CONIHEYHOW CHCTEMBI, PEAKTHBHOE
JIBW)KCHHUE SKUBBIX OPraHM3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPACECHUE, CEHCMHUYECKUAE BOJIHBL, I[yHAMHW, 3X0, LBETA TEMN,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTMUYECKOE NEHCTBHE BUAMMOIO,
yJIbTPaUONETOBOr0O W  PEHTICHOBCKOTO W3JYYEHUM, €CTECTBEHHBIM
PaIMOAKTHBHBIA (POH, KOCMHUYECKHE JIYUH, PAJAMOAKTUBHOC H3ITyUYECHUE
OPUPOJHBIX MHWHEPAJIOB, JACHCTBAE PAAMOAKTUBHBIX M3IYYEHWH Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM TNEPEBOAWTH MPAKTHYECKYHO 3a1adyy B
y4eOHYIO, BBIICTATh CYHIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX
SIBIICHUI,

OMKUCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3NUYECKUE SIBJICHHSI, HCIOB3YS
(U3NYECKE BEIMYMHBI (CPEAHSS W MIHOBEHHAs CKOPOCTb Tela MpH
HEPABHOMEPHOM [JBWKCHHH, YCKOPECHHE, MEPEMEIIEHUE, MYTh, YIIIOBas
CKOpPOCTh, CHJa TPEHWS, CWJIA YIPYTOCTH, CHJAa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAACHHS, BEC TENA, HWMIYJAbC TENA, WMITYJIBC CHIIBL,
MEXaHWYeCKass paboTa W MOINHOCTh, MOTEHIMAIbHAS DSHEPIrUs TENA,
NOJHSATOrO HaJ MOBEPXHOCTBIO 3€MJIM, NOTCHUMAIBHAS 3HEPIUsl CXKaTOW
OPY)KMHBI, KHHETHYECKAs DHEPrusl, MOJHAT MEXaHMYECKas DSHEPrus,
NEPUOJ U YaCTOTA KOJICOAHWi, UTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEb MPEIOMIICHUS! CPEJlbl), PH OMHUCAHWUU
NPABUJIBHO TPAKTOBATh (PM3WYECKUH CMBICT HWCHOJIB3YEMBIX BEJIMYHH,
0003HAUEHUs W CAVMHULBI (PU3NYECKUX BEJIWYUH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BETMUYMHAMM,
CTPOUTH rpapuKy U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH,
XapaKkTepU30BaTh CBOMCTBA TeJl, (PU3NYECKHE SIBICHUS W MPOLECCHI,
UCMOJB3Ysl 3aKOH COXPAHEHWS 3HEPIUU, 3aKOH BCEMHPHOrO TITOTCHHS,
OPUHLMIN CYNEPNO3ALHANA CWJI, NPHHLIMI OTHOCUTENILHOCTH [ anmnes,
3aKOHbl HbIOTOHA, 3aKOH COXPAHEHWUS MMMYJbCA, 3aKOHBI OTPAKEHUS W
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsIOBOTO U MAaCCOBOIO YMCEIT



OPU SAEPHBIX PEAKLUMSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY
3aKOHA W 3aMMCBIBATh €70 MATEMATHYECKOE BBIPAKEHUE,

OOBACHATh (PU3NUYECKUE TPOLIECCHl M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyalUMi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBISATH
NPUYMHHO-CIICCTBEHHBIC CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C OMOPOil Ha 2—3 W3YYEHHBIX CBOMCTBA (DPU3NUYECKUX SIBJICHMIA,
(PU3NYECKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliarb pacy€THhIE 3a7a4yd  (ONMUparouIMecss Ha CcucTtemy u3 2-3
YPaBHEHUI ), UCIOJIB3Ys 3aKOHBI U ()OPMYJIbI, CBA3BIBAKOIINE (PU3HUECKUE
BCIIMYMHBI. HA OCHOBE aHaM3a YCJIOBHs 33Ja4M 3alHACHIBATh KPaTKOE
YCIIOBHE, BBISBIISATh HEIOCTAOIIUE WM WU30BITOUHBIE TAHHBIC, BHIOMPATh
3aKOHBbI U (POPMYJIBI, HEOOXOAUMBIE JJIsl PEUICHHS, MPOBOANTD PACUETHI U
OLCHUBATh PEATMCTUYHOCTh MOJNYYEHHOIO 3HAUEHUs  (PU3MUECKOH
BEJIMYMHBI,

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO pPEIIMTh MNPH MOMOIIA
(PU3NYECKMX METOJIOB, HCIONb3YS OMWUCAHUE HCCICIOBAHUS, BBIJICISTH
OPOBEPSIEMOE  MPEANOIOKEHUE, OLICHUBATh MPABUIBHOCTH  MOPSAKA
OPOBEACHHUS  MCCIECAOBAHWS, JIENAaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTarhl HAOMKOACHUIA U OMBITOB,

OPOBOJUTH OMNBITBl MO HAOMIOACHWIO (PU3MYECKUX SBJICHHHA WM
(U3nYECKMX CBOICTB Ten (M3ydeHUE BTOPOro 3akoHa HbIOTOHA, 3akoHa
COXPaHEHUS] SHEPrHM, 3aBHCHMOCTh IMEPUOJA KOJICOAHWI MPY>KUHHOTO
MasTHUKA OT MAacChl Ipy3a M KECTKOCTH MPY>KUHbI U HE3ABUCUMOCTH OT
AMIUTATYIbI MAJIBIX KOJIEOAHUM, MPAMOIMHERHOE PaCIPOCTPAHEHUE CBETA,
paznokeHrue O€noro CBETa B CHEKTP, U3YUYECHUE CBOMCTB M300PaKCHUS B
TUIOCKOM 3€pKajie W CBOMCTB M300paKEHUS TPEAMETa B COOMparoLIeH
JUH3E, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HM3JIYYCHUS ).
CaMOCTOATENBHO  cOOMparh yCTAHOBKY M3 W30BITOYHOro  Habopa
o0OpynOBaHMs, OMNKMCBIBATH XOA ONbITA W  €r0  Pe3yJbTarhl,
(OpMyIUPOBATH BHIBOBIL,

IPOBOJUTE MPU HEOOXOIMMOCTH CEPUI0 MPIMBIX U3MEPEHHMA, OMpeacnss
CpeaOHee 3HAUYCHHWE H3MEPIEMOl BeNMYMHBI ((POKYCHOE PpaCCTOSHUE
coOuparomieii  JMH3bl), OOOCHOBBIBATH BBIOOP crmocoda W3MEPEHUs
(M3MEPUTENTLHOTO Tprodopa);

NPOBOJUTh HWCCJICIOBAHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHAH C
UCIOJBb30BAHUEM MPSAMBIX HM3MEPEHUI (3aBUCUMOCTb NMYTH OT BPEMEHU
OPU PaBHOYCKOPEHHOM JIBUKEHMM 0O€3 HAYaJIbHOW CKOPOCTH, MEpUona
KOJICOAQHWIT MAaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH
yria OTPAXEHUs CBETA OT yIyia MaJCHUs M yIJia MPEIOMIICHUs OT YIJia



NaJeHus). TUIAHUPOBATh HCCAEAOBAHUE, CAMOCTOSATEILHO COOMpaTh
YCTAHOBKY, (PUKCMpOBaTh  pe3y/bTaThl MOJYYCHHOW 3aBUCUMOCTHU
(U3NYECKUX BEIMYMH B BUAEC TaONWIl U TpaUKOB, JENATh BHIBOJBI IO
pe3yabTaraM UCCIIEIOBaHMS,

OPOBOJAMTH KOCBEHHBIC W3MEpPEeHUs (U3NYECKUX BEIMYMH (CpeaHss
CKOPOCTb M YCKOPEHHME Tejla Npd PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHUE CBOOOJHOIO MAJCHMS, KECTKOCTb MPYXKUHBL, KO3PPUIMEHT
TPEHUSI CKOJBKEHUS, MeXaHWueckas padoTa M MOILIHOCTh, 4YacToTa M
nepuoJ KojieOaHWii MareMaTUuyeckoro ¥ MPY>KMHHOIO MAsTHUKOB,
ONTUYECKAs CHIAa COOMpArOINECH  JIMH3BI, PAJAMOAKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHMsI, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIEAYS MPEIOKEHHOW WHCTPYKIUK, BBIYUCIATD
3HAYCHUE BEJIMUMHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIbTAThl C YUETOM
3aJaHHON MOTPELTHOCTH N3MEPEHNH;

co0IIro1aTh MpaBWIa TEXHUKK OE€30MAaCHOCTH MPH padoTe ¢ 1ad0PaTOPHBIM
000py/1I0BaHUEM;

pazavuaTh OCHOBHBIC MPU3HAKKM M3YYCHHBIX (PU3MUECKUX MOJENEH:
MaTepuaibHas TOYKA, aOCOMOTHO TBEPAOE TENO, TOUECUHBIH HCTOYHUK
CBETA, JIy4, TOHKAas JIMH3a, IJIAHETapHAs MOJENb aroMa, HYKJIOHHAs
MOJIENb ATOMHOIO SIpa;

XapaKTepU30BaTh MPUHIMIBI  JACHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMNHCaHUs (B TOM YHUCIE:
CIUJOMETP, NATUUKUA TMOJIOKEHUSI, PACCTOSIHUS M YCKOPEHUS, PAKETa,
3XOJIOT, OYKHM, MEpHUCKoM, (¢oTroanmapar, ONTHYECKAE CBETOBOBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BunbCoHa), WCHONB3ys 3HAHUSA O
CBOMCTBAX  (PU3MYECKMX SBICHUA W  HEOOXOAUMBIE  (PU3UYECKUE
3aKOHOMEPHOCTH,

UCTMOJIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKU HU3YyYEHHBIX TEXHUYECKHUX
YCTPONCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB
Opyd PElICHUH YYeOHO-MPAKTUYECKUX 3a/ay, ONTHYECKUE CXEMBbI st
NOCTPOEHUS N300paKEHUH B TNIOCKOM 3€pKalie U COOMPAOLLEH JIMH3E,
OPUBOAUTH  MPUMEPBI  (HAXOAWTH  MH(OpPMALMIO O  MPUMEPax)
MPAKTUYECKOTO MCIOMb30BaHUS (PU3MUYECKUX 3HAHUN B TOBCEIHEBHOM
YKU3HU JUIs oOecrieueHus: 0€30MacHOCTH Mpy 00palleHuu ¢ mpudopamu 1
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUs 3/0POBbS W COOJIOACHUS
HOPM 3KOJIOTUYECKOrO MOBEACHUS B OKPYKAIOUIEH Ccpene;

OCYIICCTBIISITH TOMCK WH(pOpMauu  (PU3UYECKOTO COJACP)KAHHUS B
HHTepHETE, caMOCTOATENBHO (POPMYIIMPYS MOMCKOBBIM 3aPOC, HAXOIUTh



NYTH OMPEACTEHUS] JOCTOBEPHOCTH MOJYYEHHOM MHPOPMALMK HA OCHOBE
MMEIOIINXCS 3HAHUN U JOMOJIHUTEIILHBIX NCTOYHUKOB,

UCIOJb30BaTh MPH BBHIMOJIHEHUU YYEOHBIX 33JaHU HAYYHO-MTOMYJISPHYIO
JUTEPaTypy  (PU3MYECKOro  COACP)KAHMS, CHPABOYHBIC  MaTEPUABI,
pecypebl ceth MHTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHust HH(OPMALUKN U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3[1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOLICHHS HA OCHOBE
uH(pOpManM W3 HECKOIBKUX HMCTOYHMKOB (PU3NYECKOTO COJACP)KAHMS,
NyOJIMYHO MPEACTABIIATH PE3YJILTATHI TPOEKTHOW MITH UCCIIEI0BATEbCKOM
NEATENIBHOCTH, TIPA  OTOM  TIPaMOTHO  MCIIOJB30BATh  W3YYCHHBIN
NOHATHWHBIA anmapar M3y4aeMoro pasaena (U3WKH W COMPOBOXKAATH
BBICTYIUICHHE NPE3CHTAUMEd ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATUWYECKOE INMNJ1IAHNPOBAHUE

Konun4yectBo 4acoB
Ne HanmeHoBaHWe pasfenos N Tem
KOHTpONbHbIE MpakTnyeckue
n/n nporpaMmmel Bcero
paboThl paboThl
Pasgen 1. ®un3nka v eé posib B NO3HAHNU OKpPYXakwLUero mmpa
11 ®un3nkKa - Hayka o npupoge 2
1.2 ®dunsnyeckne BeIMYNHBI 2 1
13 EcTecTBEHHOHaYyU4YHbI/i MeTO4 MO3HaHUSA 2 1
MToro no pasgeny 6
Pasgen 2. MNepBoHa4vasnbHble CBeeHUA O CTPOEHNM BeL,ecTBa
2.1 CTpoeHue BeutecTBa 1
[BVXXeHne n B3auMogencTeme yacTuy,
2.2 2 1
BellecTBa
2.3 ArperaTtHble COCTOAHNA BeLW ecTBa 2
MToro no pasgeny 5

Pasgen 3. ABM>XeHNE N B3aUMOJENCTBME TeN
3.1 MexaHnyeckoe ABMXKeHUE 3

3.2 WMHepuunsa, macca, NI0OTHOCTb 4 1

ONEeKTPOHHbIe

(undposble)
o6pasoBaTesibHble

pecypchbl

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

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

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

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

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

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

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

bnénuoteka LLOK


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

3.3 Cuna. Bugbl cun 14 1 2

MToro no pasgeny 21

Pasgen 4. laBneHne TBEPAbIX TeN, XUAKOCTE 1 rasos

41 [OasneHue. NMepepaya gaBneHna TBEPAbIMUY 3
' Tenamu, XUAKOCTAMU U razamu

4.2 JaBneHve Xungkoctu 5

4.3 ATMOC(epHOe faBneHune 6

[elicTBME XXUAKOCTU U ra3a Ha NOTPYXXEHHOe
4.4 7 5 3
B HUX TeNO

MToro no pasgeny 21

Pasgen 5. Pa6oTa U MOWHOCTb. QHeprus

5.1 Pa6oTa M MOLWHOCTb 3 1
5.2 MpocTblie MeXaHN3MbI 5 1
5.3 MexaHunyeckan aHeprus 4 1 1
MToro no pasgeny 12
PesepBHOe Bpem4 3

OBW EE KOMMMYECTBO YACOB INO NMPOrPAMME 68 4 12

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

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

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

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

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


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

8 KJIACC

Ne n/n

HanmeHoBaHMe pa3fenos N 1em
nporpaMmmel

Pasgen 1. TennoBble AB/eHUA

11

1.2

CTpO@HVIe M cBOMCTBA BelW,ecTBa

Tennosble npoLecchl

NToro no pasgeny

Pasgen 2. 3neKTpuyeckme n MarHUTHbIe ABJIEHNA

2.1

2.2

2.3

2.4

JneKTpuUecKue 3apsagbl. 3apsixKeHHble Tena
M UX B3aMMofeicTBUE

MOCTOSHHbIV 3MEKTPUYECKMNA TOK

MarHnuTHble ABNeHNA

3]'IeKTpOMaFH NTHad MHOAYKUKUA

MToro no pasgeny

Pe3epBHOE BpeMs

OBW EE KOMMMYECTBO YACOB MO NMPOTrPAMME

Konn4yecTtBo 4yacoB

Bcero

21

28

20

37

68

KOHTpONbHbIE
pa6oThbl

MpakTuyeckne

pa6oThl

1.5

14.5

ONeKTPOHHbIE

(undgpoBble)
obpasoBaTesibHbIE

pecypchbl

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

Bunonnoteka LOK
https://m.edsoo.ru/7f4181ce
bnénunoteka LLOK
https://m.edsoo.ru/7f4181ce
bnénunoteka LLOK
https://m.edsoo.ru/7f4181ce

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


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

9 K/TACC

Ne n/n

HanmeHoBaHMe pa3fenos N 1em

nporpamMmmebi

Pasgen 1. MexaHn4yeckune aBneHunA

11

1.2

1.3

MexaHnyecKkoe ABUXEHKE U cnocobbl ero

onmncaHuA

B3aumopeiictBue Ten

3aKOHbI CoOXpaHeHnsa

MToro no pasgeny

Pasgen 2. MexaHn4yeckmne KonebaHmsa 1M BOMHbI

2.1

2.2

MexaHunyeckue KonebaHuna

MexaHunyeckue BOMHbI. 3BYK

NToro no pasgeny

Pa3gen 3. 3neKTpoMarHMTHOE MoJ1e N 3/IEKTPOMArHUTHbIE BOJIHbI

3.1

3neKTpomarH NWTHOEe nose n

ANNEKTPOMAlrHNTHBIE BO/THbI

MToro no pasgeny

Pasgen 4. CBeToBble AB1IEHUA

4.1

3aKOHbl pacnpocTpaHeHus CBeTa

Konn4yecTtBo 4yacoB

Bcero

10

20

10

40

15

6

KOHTpONbHbIE
pa6oThbl

MpakTuyeckne
pa6oThl

ONeKTPOHHbIE

(undgpoBble)
obpasoBaTesibHbIE

pecypchbl

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

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

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

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

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

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

Buonnoteka LOK


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

4.2 JTNH3bI 1 onTuYyeckne Npubopbl

4.3 Pa3foXxeHue 6es0ro cBeTa B CNEKTP

MToro no pasgeny

Pasgen 5. KBaHTOBbIe AB1IEHUA

5.1 McnyckaHue u nornoweHne ceeta aToOMoM
5.2 CTpoeHne aTOMHOTO A4pa
5.3 fAoepHble peakuum

MToro no pasgeny

Pasgen 6. MoBTopuTenbHo-o606W a0 W mnn Mogynb

61 MoBTOpeHWe N 0606LLeHNe COAEPKAHUS
' Kypca husmnkn 3a 7-9 knacc

NToro no pasgeny

OBW EE KOMMMYECTBO YACOB MO NMPOrPAMME

15

17

102

27

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

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

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

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

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

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

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


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

NOYPOYHOE INM/J1IAHNPOBAHUE

7 KNTACC
KonnyectBo yacoB
Ne
Tema ypoka KOHTpONbHbIE
n/n Bcero

paboThl

®un3nKka — Hayka o npupoge.
ABneHna npupofnbl. ®usnyeckue 1
ABJIeHNA

MexaHn4yeckune, Tennosble,
INIEKTPUNYECKNE, MAlTHNTHbLIE, 1
CBE€TOBbI€, 3BYKOBbIE ABNEHUA

DdnN3nNYecKne BENMUYNHBI N UX
n3MepeHune

Ypok-uccnegosaHue "N3mepeHue
TemnepaTypbl NPyY MOMOLLY
XUAKOCTHOrO TepMOMeTpa u fatumnka
Temnepartypbl"

Kak husnka n gpyrvue ecTeCTBeHHble

HayKu nsyvarT npupogy.
EcTecTBEeHHOHAaYUHbIi MeTO4 1
no3HaHunsa. OnucaHne QuU3nUecKnx

AB/IEHWUI C NOMOLLbIO Mogenei
Ypok-uccnegosaHue "lpoBepka

rMnoTesbl: AanbHOCTb NONETa Wapunka,
NYLEHHOr0 rOPM30HTaNbHO, TEM

6onbwe, yem 60/bLWE BbICOTA MYCKA"

MpakTuyeckne
paboThl

[ata
N3yyeHuns

ONEeKTPOHHbIE

unppoBble
o6pasoBaTefibHble

pecypchbl

Bnonnoteka LOK
httDs://medsoo.ru/ff09f72a


https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

16

17

CTpoeHue Bewectsa. OnNbIThl,
[0Ka3blBalo e AMCKPETHOE CTPOEHME
BellecTBa

[IBUXEeHWe YyacTul, BellecTBa

Ypok-uccnegoBaHme «OnbiTbl MO
HaGMO AEHWIO TEMSIOBOTO PacWMpeHus
rasoB»

ArperaTHble COCTOSHUS BeliecTBa
B3anmMOoCBS3b MeXy CBOCTBAMMU
BELECTB B Pa3HbIX arperaTHbIX
COCTOSIHUAX U UX
aTOMHOMO/EKYNISIPHBIM CTPOEHUEM.
OCc0o6EHHOCTU arperaTHbIX COCTOSIHWIA
BOAbI

MexaHWYeCKOe BUXEHNE.
PaBHOMEpPHOE U HEpPAaBHOMEPHOE
OBUXEHUE

CkopocTb. EgnHMLBLI CKOpOCTH

PacueT NyTU N BPEMEHU ABUKEHUS

MHepuna. 3aKoH nHepunu.
B3aumopgeiicTBue Ten Kak npuunHa
M3MEHEHMNSA CKOPOCTUN ABUXKEHUSA Ten
MnoTHOCTL Bew,ectBa. PacyeTt macchl

M obbeMa Tesa Mo ero NAOTHOCTHU

NabopatopHaa paboTa «OnpepenexHune

Bnonnoteka LOK
httDs://medsoo.ru/ff09fe0a

bnénunoteka LLOK
https://m.edsoo.ru/ff0a013e

Bnonnoteka LOK
https://m.edsoo.ru/ff0a0378

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

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a079c

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a0ae4

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a0c10

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a0fee


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

19

20

21

22

23

24

25

26

27

28

29

NJOTHOCTU TBEPAOTO Tena»

PeweHune 3agay no teme "[110THOCTL
Beuiectsa”

Cwnna Kak xapakTepucTuka
B3aumogeicTeumsa Ten. Cuna
ynpyrocTtu. 3akoH [N'yka
NabopatopHasa paboTa «M3yyeHune
3aBUCUMOCTM PacTaXKEHUA
(nethopmanmn) NpyXuHbl ot
NPUNOXEHHOW CUMbI»

ABneHne TaroteHnsa. Cuna TaKecTu
CBA3b MEXAY CUMOWA TAXECTU U
maccoi Tena. Bec Tena. PeweHune
3afay no teme "Cwuna taxectun”
Cuna TAXEeCTU Ha ApYyrux njiaHeTax.
du3nyeckme xapakTepucTUKN nnaHer

M3mepeHne cun. AmHamomMmeTp

Bec Tena. HeBecomocCTb

CnoxeHue ABYX CUN, HaNpaBNeHHbIX
no O4HOW NPAMONA.
PaBHogecTBYlOWAA CUN

PeweHune 3agay no teme
"PaBHopeicTBytowasa cun"

TpeHue CKOMbXEHUA U TPeHMe NMoKoSA.

TpeHue B NpUpOJe N TEXHUKE

Na6opatopHas paboTa «M3yueHue

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

Bnonuoteka LOK
httos://m.edsoo.ru/ff0al1778

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a1502

Bnonnoteka LOK
httos://m.edsoo.ru/ff0al8cc

bnénunoteka LLOK
httos://m.edsoo.ru/ff0al778

Bnonnoteka LOK
httos://m.edsoo.ru/ff0ala70

bnénunoteka LLOK
httos://m.edsoo.ru/ff0alb9c

Bunonnoteka LOK


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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3aBMCUMOCTUN CUMbl TPEHUA
CKONbXEHUA OT CUMbl AaBEHUS 1
XapakTepa conpukacaw Wwmnxcs
MOBepXHOCTel»

PeweHue 3ajay Ha onpefeneHune
paBHOLENCTBYH LW EN CUbI

PelleHue 3afa4 no Temam: «Bec
Tena», «patuyeckoe n3obpaxeHue
cun», «Cunbl», «PaBHoAecTBY 0L as
cun»

KoHTponbHaa paboTa Mo Temam:
«MexaHun4yeckoe gBuxeHne», «Macca,
NJOTHOCTb», «Bec Tena»,
«pathnyeckoe n3obpaxxeHne cui»,
«Cunbi»

OaBneHne. Cnocobbl YyMeHbLWEHUS U
YBENUYEHUSA faBNeHuns

JasneHve raza. 3aBuUCMMOCTb
flaBneHuns rasa ot 06béma,
TemnepaTypsbl

Mepepava fasneHns TBEPALIMUY
Tenamu, XULKOCTAMU U razamu. 3aKoH
Mackang

JaBneHve B XUAKOCTN U rase,
BbI3BAHHOE JEACTBUEM CUJIbl TAXKECTU
PeweHne 3agay no teme «JlaBneHune B

XNUAKOCTU U rase. 3akoH lMackana»

Coobujatolmecs cocyabl

httDs://m.edsoo.ru/ff0alcc8

bnénunoteka LLOK
httos://m.edsoo.ru/ff0alde0

Bnonnoteka LOK
https://m.edsoo.ru/ff0a20a6

Bunonnoteka LOK
httos://m.edsoo.ru/ff0a2376

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a25b0

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a2718

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a2826

Bnonnoteka LOK


https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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MmpapaBnuyeckuin npecc

MaHomeTpbl. MopwHeBOW
XWAKOCTHBIA Hacoc

ATmochepa 3emnun. MpuUnHb
CyL,eCTBOBAHMSA BO3AYLIHOM
060104KM 3eMnn. 3aBUCUMOCTb
aTMOC(epHOro AaBneHns OT BbICOTbI
Haj YpPOBHEM MOpA

Bec Bo3gyxa. ATMOC(epHOe faBneHue

M3mepeHne aTMOCHEPHOro faBieHUS.
OnbIT Toppuuennu

3aBMCUMOCTb aTMOC(HEPHOTO
[aBNeHNs OT BbICOTbI Haj YPOBHEM
mMop#

BapomeTp-aHepouna. ATmocthepHoe
faBfeHne Ha pas3fIMyHbIX BblCOTaX

PeweHune 3agay no Teme
"ATMoOCc(epHOoe faBneHue"

[eicTBMe XXMOKOCTU U rasa Ha
NMOTPY>XeHHOEe B HUX Teno.
Apxumepgosa cuna

Na6opaTtopHas pa6oTa «OnpesenexHue
BbITA/IKUBAKO LLLEN CUbl,
AelicTBYIOLW e Ha TeNo, NOTPYXeHHOE
B XXUAKOCTb»

httDs://m.edsoo.ru/ff0a2970

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a3136

Bunonnoteka LOK
https://m.edsoo.ru/ff0a2b5a

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a2b5a

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a2da8

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a2fc4

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a2fc4

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0a3276

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a33fc


https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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Nab6opaTtopHas paboTa no Teme
«MccnepoBaHue 3aBUCMMOCTM Beca
Tena B BoAe OT 06bEMA NOTPYXKEHHOA
B XXMAKOCTb YacTu Tena»

MnaBaHne Ten

Nab6opatopHas paboTta
"KoHCTpyupoBaHue apeomeTtpa uiu
KOHCTpyupoBaHne NOAKU U
onpeaeneHune eé rpysonogbémMHoOCTN"
PeweHue 3agay no temam: «lnaBaHue
CyAoB. BosgyxonnaBaHue»,

«[laBneHue TBepAbIX Ten, XUAKOCTEl
W rasos»

MexaHunueckas paboTa

MowHoCcTb. EANMHULBI MOWHOCTH

Ypok-uccnegosaHume "Pacyér
MOL/HOCTK, pa3BMUBaemMoi npu
nogbéme no nectHuuye”

MpocTble MexaHuU3Mbl. Pblyar.
PaBHOBecuKe cu/ Ha pblyare

KoHTponbHaa paboTa no Teme
«[laBneHune TBepAbIX Ten, XULKOCTeN
n rasoe» / Bcepoccuiickas
nposepoyHas paboTa

Pe3epBHbIl ypok. Pa6oTa ¢ TekcTamu
no teme «[laBneHue TBEpPAbIX Ten,

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a3514

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a3a96

Bnonnoteka LOK
https://m.edsoo.ru/ff0a3654

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a3f82

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a3f82

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a4ffe


https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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XnaKocTel n rasoe» / Bcepoccuiickas
npoBepoYyHas paboTa

Pbluarm B TexHuke, 6bITy U npupoge.
Nab6opaTtopHas paboTa
«McecnefoBaHne ycnoBuin pasBHoBeCKS
pblyara»

PeweHue 3af4ay no TemMme «Y c/IoBUS
paBHOBECUS pblyara»

KoahpunymeHT mone3Horo geiictens
mMexaHusma. JlabopatopHas paboTta
«N3mepeHune KM O HaKNOHHO
NMAOCKOCTU»

PeweHune 3agay no Teme "Pab6oTa,
MowHocTb, KM A"

MexaHnuyeckas aHeprus.
KuHeTuueckas U noTeHUManbHas
aHeprus

3aKOH COXPaHEHUs MeXaHUYeCcKoii
Heprum

Y POK-3KCNEePUMEHT N0 Teme
"OKCcnepumeHTanbHOe onpeaeneHue
M3MEHEHNS KUHETUYECKOW ©
NOTEHLMANbHOW 3HEPTUM NpK
CKaTblBaHUW Tefla N0 HaKMOHHOWA
nnockoctu"

KoHTponbHas pa6oTa no teme
«PaboTa ¥ MOLWHOCTb. JHEPTUa»

Pe3epBHbIl ypok. PaboTa ¢ TekcTamu

0.5

0.5

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0a478e

Bnonnoteka LOK
https://m.edsoo.ru/ff0a48a6

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a4c48

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a4252

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a4360

Bnonnoteka LOK


https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

no teme "MexaHunyeckoe ABMXKeHMe" httDs://m.edsoo.ru/ff0adee6

Pe3epBHbIn ypok. PaboTa ¢ TekcTamu
68 no teme "Pab6oTa. MOWHOCTb. 1
OHepruga”
OBWEE KONMMYECTBO YACOB NO
MPOrPAMME

68 4 12


https://m.edsoo.ru/ff0a4ee6

8 KJTIACC

Ne
n/n

10

Tema ypoka

OCHOBHble MOJIOXKEHUA MOJIEKYNAPHO-
KWHETUYECKOW TEOPUUN N UX ONbITHbIE
noATBepPXAeHUs

Macca n pa3mep aTOMOB 1 MOJIEKYN
Mogenu 18BEpLOro, XMUALKOTO "
rasoo6pa3HoOro coCTOSiHMI Bew,ecTBa
O61bACHEHME CBOWCTB TBEPAOTO,
XWAKOTO 1 ra3oob6pa3HOro COCTOAHMIA
Bel,eCcTBa HA OCHOBE MONOXKEH WA
MONEKYNAPHO-KWHETUYECKON Teopnm

Kpuctannuueckue n amopgHble Tena

CmauuBaHue n KannnnapHoCTb.
nOBerHOCTHOB HaTAXEHNe

Tennosoe paclWiMpeHne U cxartme

TemnepaTtypa. CBA3b TeMnepaTypbl CO
CKOPOCTbLIO TEMMOBOI0 ABUXEHMNA
yacTtumy

BHyTpeHHASA aHeprma. Cnocobbl
M3MEHEHNS BHYTPEHHel aHeprum

Buabl Tennonepegayn

KonnyectBo 4yacoB

Bcero

KOHTpONbHbIE
pa6oThbl

MpakTuyeckne
pa6oThbl

[ata
Nn3yyeHuns

ONeKTPOHHbIE

un@ppoBble
ob6pasoBaTenbHble

pecypchbl

bnénunoteka LLOK
https://medsoo.ru/ff0a5256

bnénunoteka LLOK
https://medsoo.ru/ff0a540e

bnénunoteka LLOK
https://m.edsoo.ru/ff0a5 800

bnénunoteka LLOK
https://medsoo.ru/ff0a5530

bnénunoteka LLOK
https://medsoo.ru/ff0aba26

bnénunoteka LLOK
https://m.edsoo.ru/ff0a5 c60

bnénunoteka LLOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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Y poK-KOH(MepeHLMs "IpakTnyeckoe
MCMNOMb30BaHWe TeNnOBbIX CBOMCTB
BEW,ECTB U MaTepunanos B Lenax
3HeprocbepexeHus"

KonunyectBo TennoThl. Y AenbHas
Tenn0eMKoCTb

Y paBHeHMe TennoBoro 6anaHca.
TennoobmeH 1M TeNNOBOE paBHOBECKE
NabopatopHasa paboTa
"NccneposaHue ABNeHUA
TennoobmeHa Npy CMeEW MBaHNK
XO/IOAHOW 1 ropayei sogbl"

PacyeT KO/IMYecTBa TENJIOTHI,
Heo6X04UMOr0 418 HarpeBaHusa Tena
N BbILENAEMOro UM NPU OXNTaXLEHUN
NabopatopHasa paboTa "OnpegeneHue
YAEeNbHOW TeNM0EMKOCTH BeulecTa"
JHeprus TonamBa. Y aenbHas TennoTta
cropaHus

MnaBneHne n oTBepaeBaHue

KpUctannmn4yecknx ten. YpenobHas
TEMNOTa NnaBneHmMA

NabopatopHasa paboTa "OnpegenexHue
YAEeNbHOW TeNNOTLl NAaBneHns noga"

Mapoo6pa3oBaHue U KOHAeHCcaLMA.
McnapeHune

KuneHune. Y genoHasa tennora

httDs://m.edsoo.ru/ff0a6412

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a65c0

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a6976

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a7088

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a6a98

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a6bb0

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a7b5a

Bunonnoteka LOK
httDs://m.edsoo.ru/ff0a71d2

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a72fe

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

Bnonnoteka LOK


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napoo6pa3oBaHUs U KOHAEHCALUN.
3aBUCUMMOCTb TEMNEPATYpPbl KNMEHUS
0T aTMOC(EpPHOTo faBNeHUA

BnaxHocTb Bo3ayxa. JlabopaTtopHas
pa6oTa "OnpegeneHune
OTHOCUTENbHOM BAAXHOCTU BO3gyxa"

PeweHne 3agay Ha onpegeneHne
B/MaXXHOCTHN BO3AYyXa

MpuHuunbl paboThl TENNOBbIX
aBuratenei. Maposas Typ6uHa.
[BuraTtenb BHYTPEHHETO CropaHus

KMA tennosoro gsurarens.
Tennosble ABUraTenun u 3awuTa
OKpy>arowein" cpegbl

3aKOH COXpaHeHUs 1 npespalieHuns
3Hepruun B TENMOBbLIX NpoLeccax

MoAroToBKa K KOHTPO/IbHOM paboTe
no teme "TennoBbie ABNEHUS.
Mi3mMeHeHMe arperaTHbiX COCTOAHNIA
BelwecTea"

KoHTponbHaa paboTa no Teme
"Tennosble AiBNeHUA. N13MeHeHNe
arperaTHbIX COCTOSIHMIA BewecTBa"

dnekTtpusaumna ten. lsa poga
3NIeKTPUYECKUX 3apaAL0B

Ypok-uccnefosaHune "dnekrpusaymns
TeNn MHAYKUWNER n npu
CONPUKOCHOBEHUMK"

httDs://m.edsoo.ru/ff0a786¢

Bnonnoteka LOK
https://m.edsoo.ru/ff0a7628

bnénunoteka LLOK
https://m.edsoo.ru/ff0a7c7c

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

bnénunoteka LLOK
https://m.edsoo.ru/ff0a86ae


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3aumopgeiicTBue 3apsaXXeHHbIX Te.
3akoH KynoHa

AneKTpuyeckoe nosne.
Hanps>XeHHOCTb 3N1eKTPUYECKOTO
nona. MpuHUMN cynepnosnmunm
ANeKTPUUecKux nonei

HocuTenm aneKTpmMyecknx 3apagos.
3nemMeHTapHbIN 3apsag. CTpoeHue
atoma

MpOBOAHUKN WU AUINEKTPUKK. 3aKOH
COXpaHeHUsa 3NeKTPUYECKOro 3apaja

PeweHne 3agay Ha npuMeEHeEHNE
CBOIACTB INEKTPNUYUHECKNX 3apanoB

JNEeKTPUYECKNIA TOK, YCNOBUS €T0
CylwecTBOBaHUS. MICTOUHUKU
3/1EKTPUYECKOTO TOKA

AEMCTBMH NNEKTPNUYECKOIO TOKa

Ypok-uccnegosaHue "eincteue

3/IEKTPNUYECKOro nona Ha NPpoBOAHUNKN

N ON3NEKTPUKN"

ONeKTpUYeCKunii TOK B MeTannax,
XULKOCTAX U rasax

JnekTpuyeckasa Lenb U eé cCoCTaBHbIe
yacTu

Cuna ToKa. JlabopaTtopHas paboTa
"N3mepeHne n perysimpoBaHune cuibl
ToKa"

0.5

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a87e4

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a8a0a

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

Bnonnoteka LOK
httos://m.edsoo.ru/ff0a90cc

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a95a4

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a96b2

bnénunoteka LLOK
httos://m.edsoo.ru/ff0a9838

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a8bd6


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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ONeKTpUYecKoe HanpsaxeHue.
BonbTmeTp. JlabopaTopHas paboTa
"N3mepeHne n peryimpoBaHue
HanpsaxeHua"

ConpoTnBAeHNe NPOBOAHUKA.
Y nenbHoe CONpOTUB/IEHME BeLLECTBA

NabopatopHasa paboTa "3aBUCUMOCTb
3/1eKTPUYECKOro CONpOTUBIEHUA

NPOBOAHWKA OT €ro ANUHbI, NaowWaan
NnonepeyHoOro ceyeHna u martepuana"

3aBMCUMOCTb CU/bI TOKA OT
HanpseHusa. 3akoH Oma Ans ydacTka
uenm

NabopatopHasa paboTta
"NccnepgoBaHue 3aBUCUMOCTU CUNTBI
TOKa, UAyliero yepes pesmcrop, oT
COMPOTUBNAEHNSA pe3ncTopa u
Hanps>eHus Ha pesucrtope”

MocnepoBaTtenbHOe U napannenbHoe
CoOeANHEHNA NPOBOAHNKOB

NabopatopHasa paboTa "lpoBepka
npaBnia CAOXEHWNA HAMPSXKEHUIA npu
nocfief0BaTelbHOM COEAUHEHUMN LBYX
pe3uctopos”

NabopatopHasa paboTa "lpoBepka
npasuna gna cuiabl TOKa Npu
napannenbHOM COefUHEHUN
pe3suctopos”

0.5

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a9e14

bnénunoteka LLOK
httos://m.edsoo.ru/ff0aa738

Bnonnoteka LOK
https://m.edsoo.ru/ff0aa738

bnénunoteka LLOK
https://m.edsoo.ru/ff0aad44a

bnénunoteka LLOK
https://m.edsoo.ru/ff0aa04e

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

bnénunoteka LLOK
https://m.edsoo.ru/ff0aadle


https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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PeweHne 3agay Ha npuMeEHeHNe
3akoHa Oma gns pas3inyHOoro
CoOeAnHeHNA NPOBOAHNKOB

Pa6oTa M MOLWHOCTb 31IEKTPUYECKOTO
Toka. 3akoH [xoynsa-fleHua

Nab6opaTtopHas paboTta "OnpegeneHune
paboTbl U MOLHOCTN 3NEKTPUYECKOTO
ToKa"

JNeKTpUUECKMe Lenu n noTpebuTenu
3N1EKTPUYECKOW 3Hepruu B GoITy.
KopoTKkoe 3aMblkaHUe

MOCTOAHHbIE MArHUTbI, NX
B3aMmogeicTBue

Ypok-uccneposaHue "M3yyeHue
none NOCTOAHHbIX MarHMToB"

MarHnTHoe none. MarHuUTHOe none
3emMnn 1 ero 3HayYeHue 4NA XMU3HN Ha
3emne

MOAroTOBKA K KOHTPO/IbHON paboTe
no teme "DnekTpuyeckmne sapaibl.
3apsKeHHble Tena u ux
B3ammoaencTens. MoCTOAHHbIN
3IeKTPUYECKMNIA TOK"

KoHTponbHaa paboTa no teme
"OneKTpuyeckmne 3apagbl.
3apsKeHHble Tena U ux
B3ammoaencTeusa. MoCTOAHHbIN
anekTpuuecknii Tok" / Becepoccuiickas

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0aaf8a

Bnonnoteka LOK
httos://m.edsoo.ru/ff0ab124

bnénunoteka LLOK
httos://m.edsoo.ru/ff0ab3e0

Bnonnoteka LOK
httos://m.edsoo.ru/ff0ab660

bnénunoteka LLOK
httos://m.edsoo.ru/ff0ac3d0

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0acOba

bnénunoteka LLOK
httos://m.edsoo.ru/ff0abd2c

Bunonnoteka LOK
httDs://m.edsoo.ru/ff0abea8


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

61

62

63

64

65

npoBepoyHas paboTa

Pe3epBHbIl ypok. PaboTa ¢ TekcTamu
no teme "lMOCTOAHHbIN
anekTpuuecknii Tok" / Becepoccuiickas
npoBepoYHas paboTa

OnbiT OpcTega. MarHuTHOe none
3/1eKTPUYECKOro Toka MarHuTtHoe 1
none KaTywKu ¢ TOKOM

MpuMeHeHMe 3N1eKTPOMArHMTOB B
TexHuke. JlabopatopHas paboTa
"N3yyeHune AeNCTBUA MAarHUTHOTO
nosigs Ha NPOBOAHUK C TOKOM"

OneKTpofBuraTenb NOCTOAHHOTO

ToKa. Micnonb3oBaHue

3NeKTPOABUTaTENein" B TEXHNYECKUX
yCTpOWCTBAax U Ha TpaHcnopTe. 1
Nab6opaTopHas paboTa

"KoHCTpyupoBaHue n n3y4dyeHue

paboTbl anekTpoaBuratena”

OnbiThl ®apages. 3aKoH
3NEeKTPOMArHUTHOW NHAYKL WM. 1
Mpasuno JleHua

dnekTporeHepaTtop. Cnoco6sl

NOSYyYeHUs 3NEKTPUUECKOI" aHEpPTnH.
DNieKTpocTaHunm Ha 1
BO306HOB/MIAEMbIX MCTOYHUKAX

aHeprum

MofgroToBka K KOHTPONbLHON paboTe
no teMe "3neKTpuyeckue un

0.5

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0acdc6

bnénunoteka LLOK
httos://m.edsoo.ru/ff0ac1d2

bnénunoteka LLOK
https://m.edsoo.ru/ff0ac74a

bnénunoteka LLOK
httos://m.edsoo.ru/ff0ac86¢


https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MarHUTHble sBNeHnAa"

KoHTponbHaa paboTa no Teme
bnénunoteka LLOK

66 "ONeKTPUYECKNE U MArHUTHbIE 1 1
. httDs://m.edsoo.ru/ff0acb14
ABMEHNSA
67 Pe3epBHbIA ypok. PaboTa ¢ TekCcTaMu 1 Bubnmnoteka LLOK
no teme "Tennosble asBAeHNS" httos://m.edsoo.ru/ff0acc5e

68 Pe3epBHbIli ypoK. PaboTa ¢ TeKCcTaMm 1
no teme "MarHuTHble ABneHUq"

OBW EE KOMMMYECTBO YACOB MO
MPOrPAMME

68 4 145


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 K/TACC

KonnyectBo yacos ONeKTPOHHbIE
Ne Jata un@ppoBbIe
o/ Tema ypoka Bcero KOHTpONbHbIE MpakTuyeckne M3yueHns 06pasoBaTENbHbIE
pa6oThbl pa6oThbl pecypee
MexaHn4YecKoe BUXEHME. 1
MaTepunanbHaa To4Ka
Cwnctema otcueta. OTHOCUTENBHOCTb 1 bubnuoteka LLOK
MeXaHWYeCcCKOoro ABUXeHNS httDs://m.edsoo.ru/ff0ad474
PaBHOMepHOe NPAMONUHeiHOE 1 Buénunoteka LLOK
ABUXeHNE httos://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NPAMONVHENHOE
aBumxeHne. CpefHAa U MTHOBEHHas 1
CKOpOCTb
MpAMoONUHeliHOe paBHOYCKOPEHHOE 1 Bubnunoteka LLOK
LBUXeHUe. Y CKopeHue httos://m.edsoo.ru/ff0ad8d4
CKOpPOCTb MPAMOJ/IMHENHOTO
PaBHOYCKOPEHHOIO ABUXEHUS. 1
Mpahuk ckopocTu
Nab6opaTtopHas paboTa "OnpegeneHue
YyCKOpeHunsa Tena npu 1 1 Buébnmnoteka LOK
paBHOYCKOPEHHOM [BUXEHUMU MO httos://m.edsoo.ru/ff0adb18
HaK/IOHHOM nnockocTm"
CBob6ogHoe nageHue Ten. ONbiThl 1
Manuneq
PaBHOMepHOE ABUXEHUE NO 1 Bubnmnoteka LLOK

OKpyXHocTu. Mepunopf n yactoTa httos://m.edsoo.ru/ff0ael76


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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11

12

13

14

15

16

17

18

19

20

21

22

o6palweHus. JInHellHas 1 yraosas

cKopocTH
LLeHTpOCTPEMUTENIBHOE YCKOPEHME

MepBblii 3aKOH HbloTOHa. BekTop
Cubl

BTopoii 3akoH HblOTOHA.
PaBHOfecTBYyO LW as cuna

TpeTuit 3aKoH HblOTOHA.
Cynepnosuuus cun

PeweHune 3afay Ha npuMeEHEHNE
3aKOHOB HblOTOHa

CwnnaynpyrocTtu. 3akoH N'yka

PeweHwne 3agay no teme «Cuna
YyNpyroctu»

Nab6opatopHas paboTa «OnpegeneHune
XECTKOCTU MPYXMUHbI»

Cwnna TpeHusa

PeweHwne 3agay no Teme «Cuna
TPeHUsa»

Nab6opaTtopHas paboTa "OnpegeneHue
KOa(h(hmuMeHTa TPEHUA CKONbXeHuna"
PeweHune 3agay no teme "3aKOHbI
HotoToHa. Cuna ynpyroctu. Cuna
TpeHuna"

Cuna TAXecTu 1 3aKOH BCEMUPHOTO
TATOTEHUSA. Y CKOpeHune cBOGOAHOTO

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0ae612

bnénunoteka LLOK
httos://m.edsoo.ru/ff0ae72a
bnénunoteka LLOK
httDs://m.edsoo.ru/ff0ae982
Bnonnoteka LOK
httos://m.edsoo.ru/ff0aeb6c

bnénunoteka LLOK
httos://m.edsoo.ru/ff0aeca2

bnénunoteka LLOK
httos://m.edsoo.ru/ff0aee28

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

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0afa26

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0af8be

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0afb8e

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


https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nageHnsa

Y poK-KOH(epeHuna "ABuxeHne Ten
BOKPYT FpaBMTaLMOHHOIO LeHTpa 1 1
(ConHeuHas cuctema). Nanaktukm™

PeweHune 3agay no teme "Cuna
bnénunoteka LLOK

TAXKECTW U 3aKOH BCEMUPHOTO 1

) httDs://medsoo.ru/ff0af5f8
TATOTEHUS
MepBas KOCMUYECKAA CKOPOCTb. 1 bubnuoteka LLOK
HeBecoOMOCTb W NeperpysKku httos://m.edsoo.ru/ff0af33c

PaBHOBeCcMe MaTepmnanbHOR" TOUKM.

AbconTHO TBEpPAOE TENO.
bnénunoteka LLOK

PaBHOBecue TBEpAOro Tena c 1
httDs://m.edsoo.ru/ff0afe36

~n

3aKpennéHHON" 0Cbi0 BpalleHus.
MoOMEHT cunbl. LLeHTp TAXecTH

PaBHOBecue MaTepuanbHO" TOUKMU.
AbconTHO TBEpPAOE TENO.
PaBHoOBecue TBEpAOro Tena ¢ 1

3aKpennéHHON" ocbio BpaLleHus.
MoMEHT cunbl. LLeHTp TAXecTH

PeweHne 3agay no teme "MOMEHT bnénunoteka LLOK
cunbl. LLeHTp TaxecTun" httDs://m.edsoo.ru/ffOb02b4

MoAroToBKa K KOHTPO/NbHON paboTe nmo
bnénunoteka LLOK

Teme "MexaHuWYecKoe ABUXKEHMeE. 1
httos://m.edsoo.ru/ffOb0408

B3aumopeiicteue Ten"

KoHTponbHaa paboTa no Teme
bnénunoteka LLOK

"MexaHun4yeckoe ABUXEHME. 1 1
httos://m.edsoo.ru/ffOb06ec

B3aumopeiictBue Ten"

Mmnynbc Tena. Umnynbc cunbl. 3aKoH 1 Bubnmnoteka LLOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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36
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39

40

41

42

43

coXpaHeHua umnynbca. Ynpyroe u
Heynpyroe B3aMmofjencTeme
PeweHune 3agay no teme "3aKoH
CoXpaHeHusa umnynsca"

Y poK-KoH(epeHuna "PeakTUBHOE
LBUXEHNe B NpUpPoOLe N TEXHUKe"

MexaHn4yeckas pa60Ta N MOWHOCTb

Pa6oTa cU/bl TAXECTU, CUbI
yNpyrocTu v CUbl TPEHUS

Nab6opaTtopHas paboTa «OnpegeneHune
paboTbl CUNbI TPEHUSA NpK
paBHOMEPHOM [BUXXEHWUW Tena no
rOpU30HTaNbHOMW NOBEPXHOCTU»

CBA3b 3HEPrnM 1 paboThl.
MoTeHuManbHaa aHeprus
KunHeTnyeckasa sHepruda. Teopema o
KWHETMYECKON aHepruu

3aKOH COXpaHeHWUs aHeprumn B
MexaHunke

NabopatopHasa paboTa «3yyeHune
3aKOHa COXPaHeHMUs aHeprum»
Kone6aTenbHoe ABUXKEHWE U €ro
XapaKTepuCTUKM

3atyxawuwmne KonebaHus.
BblHYXAeHHble KonebaHnA. Pe3oHaHC
MaTemaTUUYeCKUW N MPY>XMUHHbI
MasTHUKM

httDs://m.edsoo.ru/ffOb07fa

Bnonnoteka LOK
httos://m.edsoo.ru/ff0b096¢

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b0a84

bnénunoteka LLOK
httos://m.edsoo.ru/ffOb0db8

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b0c32

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b12fe

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b1858

bnénunoteka LLOK
httDs://m.edsoo.ru/ffOb20f0


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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46

47

48

49

50

51

52

53

54

Y pok-uccneposaHue «3aBUCUMOCTb
nepuofa KonebaHuin oT XeCTKOCTHU
MPY>XMHbI N MacCbl Tpy3a»
MpeBpalieHe aHEPTMM NpYK
MeXaHU4YeCKUX KonebaHuax
Nab6opaTopHas paboTa «OnpegeneHune
4yacToTbl U Nepnofa KonebaHmi
MPY>XMHHOTO MasiTHUKa»

NabopatopHasa paboTa «lMpoBepka
HE3aBUCUMMOCTW Nepnojga KonebaHuii
rpysa, MOABELWEHHOr0 K HUTU, OT
Macchbl rpysa»

MexaHuyeckne BoNHbl. CBOCTBA
MeXaHWUYeCKUX BOSH. MpofoNibHbIE U
nonepeyHble BOJHbI

Y poK-KoOH(epeHuna "MexaHu4yeckue
BOJIHbI B TBEPLOM Tefe.
CeiicMMnyUeCcKue BONHbI"

3BYK. PacnpocTpaHeHue 1 oTpaXxeHue
3BYKa

Ypok-uccnegosaHue "HabnwogeHune
3aBMCMMOCTU BbICOThI 3ByKa OT

yacToTbl"

FPOMKOCTb 3BYKa M BbiCOTa TOHa.
AKYCTUYECKNI pe30HaHc

Y poK-KOH(epeHUna "Y nbTpasByK u
MH(MpPa3BYK B npupoae u TexHuke"

MoAroToBKa K KOHTPO/NbHON paboTe nmo

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0b197a

buénunoteka LLOK
httos://m.edsoo.ru/ffOblaec

bnénunoteka LLOK
httos://m.edsoo.ru/ffOb197a

Bnonnoteka LOK
https://m.edsoo.ru/ffOb21fe

Bnonnoteka LOK
https://m.edsoo.ru/ffOb23ca

Bnonnoteka LOK


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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59

60

61

62

63

64

Teme "3aKOHbl COXpaHeHus.
MexaHunyeckune KonebaHnsa U BONHbI"

KoHTponbHaa paboTa no Teme
"3aKOoHbl coxpaHeHuUd. MexaHunyeckune
KonebaHnsd n BOMHBI"

3neKTp0|v|arH NTHOE Mnone.
aﬂeKTpOMaFHVITHbIe BOJIHbI

CBoicTBa 31€KTPOMArHUTHBIX BOJH
Ypok-koH(epeHuna "L kana
3/1eKTPOMArHUTHbIX BOJH.
Mcnonb3oBaHMe 3IEKTPOMArHUTHbBIX
BOJIH ANS COTOBOI CBA3MN"

Ypok-uccnegosaHue "M3yyeHue
CBOWCTB 3/1EKTPOMArHUTHbIX BOJH C
noMoLb MobunbHoro TenegoHa"
PeweHwne 3afay Ha onpejfeneHune
4acTOThbl U ANVHbI 3IEKTPOMarHUTHOM
BOJIHbI

dneKTpoMarHuTHasa npupoja ceeta.
CkopocTb cBeTa. BonHoBbIe cBOlicTBa
cBeTa

MNcTouyHuKM ceeTa. MNpsamMonnHeiiHoe
pacnpocTpaHeHue cBeTa. 3aTMeHUA
ConHua v JTyHsl

3aKOH oTpaxeHud cseTa. 3epkana.
PeweHune 3ajay Ha NPUMEHEHME

3aKOHa OTpaXXeHNA CBeTa

MpenomneHune ceeta. 3aKoH

httDs://m.edsoo.ru/ffOb25f0

Bnonnoteka LOK
https://m.edsoo.ru/ff0b2abe

bnénunoteka LLOK
https://m.edsoo.ru/ff0b2fe6

bnénunoteka LLOK
httos://m.edsoo.ru/ffOb2c6¢c

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b31d0

bnénunoteka LLOK
https://m.edsoo.ru/ffOb3658

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

Bnonnoteka LOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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70

71

72
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74

npenomMneHna CBeTa

MonHOe BHYTPEHHEE OTPaXeHWe CBeTa.
Mcnonb3oBaHue MOMIHOTO BHYTPEHHETO
OTPXKEHUs B ONTUYECKUX CBETOBOZAX

NabopatopHasa paboTa "UccneposaHue
3aBUCUMOCTU yrfia NpefomaeHuns
CBETOBOrO flyya OT yrna nafeHus Ha

rpaHuue "Bo34yX-CTEK/O

Y poK-KOH(epeHuna "Mcnonb3oBaHue
MOTHOTO BHYTPEHHEr0 OTPaXeHUA:
CBETOBO/AbI, ONTUKOBOJIOKOHHAaA CBA3b"

JInH3bl. OnTn4yeckas cuna AUH3bI

MocTpoeHWe M306paXKEHMNIA B TMH3AX

Nab6opaTtopHas paboTa "OnpegeneHue
(hOKYCHOTO pacCTOSSHMUSA M ONTUYECKOA
cunbl cobupatouieli NH3bI™

Y poK-kKoH(epeHuna "OnTuyeckue
NNH30BbIE NpubopbI"

[Mna3 Kak onTuyeckaa cucrtema. 3peHue

Y poKk-KoH(epeHuna "AedekTol
3peHua. Kak COXpaHuUTb 3peHune”
PasnoxeHue 6enoro cseta B CNeEKTp.
OnbiTbl HetoTOHA. CnoxXeHune
CneKTpanbHbIX LBETOB. Jucnepcus
cBeTa

httDs://m.edsoo.ru/ffOb3aea

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b3c5¢

bnénunoteka LLOK
httDs://m.edsoo.ru/ffOb3f2c

bnénunoteka LLOK
httos://m.edsoo.ru/ffOb444a

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b4206

bnénunoteka LLOK
httos://m.edsoo.ru/ffOcOa7e

bnénunoteka LLOK
httos://m.edsoo.ru/ff0b4684

bnénunoteka LLOK
httDs://m.edsoo.ru/ffOcOf4c


https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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86

Nab6opatopHas pa6oTa "OnbITbl NO
pa3noxeHnto 6enoro ceeta B CAeKTp U
BOCMPUATUIO LBeTa NPeAMeTOB MPU UX
HabnloLeHNN yepes LLBETOBbIE
hunbTpbI"

Y poK-npakTukym "BonHoBble
CBOWCTBa cBeTa: gmcnepcma,
WHTepepeHunsa n audpakuynsa”
OnbiThl Pesepopna n nnaHeTapHas
MOAenb aToma

Moctynatel bopa. Mogens atoma bopa

McnyckaHue 1 nornouLeHne ceeTa
aToMoM. KBaHTbl. JInHeYaTble
CreKTpbl

Ypok-npakTukym "HabnwogeHune
CMeKTPOB mcnyckaHuma"

PagnoakTMBHOCTb U €€ BUAbI

CTpoeHWe aTOMHOTO figpa. HyKnoHHas
MOJeNb

PagnoakTMBHbIEe NMpeBpaLleHns.
M3oTonsl

PeweHune 3afay no teme:
"PagnoakTuBHbIE NpeBpaweHnsa”
Mepunog nonypacnaga

Y poK-KoH(epeHuna "PagnoakTuUBHbIe
M3Ny4YeHUs B npupoge, MeuULnHe,
TexHuke"

bnénunoteka LLOK
https://medsoo.ru/ff0cOe2a

bnénunoteka LLOK
https://medsoo.ru/ff0c12a8

bnénunoteka LLOK
https://m.edsoo.ru/ff0cl44c

bnénunoteka LLOK
https://medsoo.ru/ff0c1550

Bnonnoteka LOK
https://medsoo.ru/ff0c1672

bnénunoteka LLOK
https://medsoo.ru/ff0c18ac

bnénunoteka LLOK
https://medsoo.ru/ff0clal4

bnénunoteka LLOK
https://m.edsoo.ru/ffOcl b4a

bnénunoteka LLOK
https://rn.edsoo.ru/ff0c2126


https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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AoepHble peakunn. 3aKoHbI
COXpaHeHusa 3apsA40BOro U MaccoBoro
yucen

JHeprus cBa3M aTOMHbIX Afep. CBA3b
MacChbl N 3HEPTruUm

PeweHne 3agay no teme "ApepHole
peakuyuun"

Peakuun cuHTesa u geneHuns agep.
McTouHnkK sHeprum ConHua n 38634
Y poK-KOH(epeHuna "ApepHas
aHepreTuka. [eicTeus
pPafgnoaKTUBHbIX U3TYYEHWI Ha XXWNBbIE
opraHusmbl"

MoATroTOBKAa K KOHTPONbLHOW pa6oTe no

Teme "OIeKTpOMArHUTHOE noJne.
ONeKTPOMAarHUTHbIE BOJIHbI.
KBaHTOBbIE ABNEHUA"

KoHTponbHaa paboTa no Teme
"ONeKTpomMarHuTHOe nore.
ONeKTPOMAarHUTHbIE BOJIHbI.
KBaHTOBbIE AABIEHNA"

MoBTOpeHue, 0606 EHME.
NabopatopHbie paboTbl N0 Kypcy
"B3ammogeiicteue ten"

MoBTopeHune, ob6o6uLeHNne. PeweHune
pacyeTHbIX M KaYeCTBEHHbIX 3a4a4y Mo

Teme "Tennosble npoueccol”

MoBTopeHune, ob6ob6uLeHNne. PeweHune

Bnonnoteka LOK
httDs://m.edsoo.ru/ff0c1c58

Bnonnoteka LOK
httos://m.edsoo.ru/ff0cld7a

bnénunoteka LLOK
httos://m.edsoo.ru/ff0c1e88

Bnonnoteka LOK
httos://m.edsoo.ru/ff0c223e

bnénunoteka LLOK
httos://m.edsoo.ru/ff0c245a

bnénunoteka LLOK
httos://m.edsoo.ru/ff0c2572

Bnonnoteka LOK


https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

97

98

99

100

101

102

pacyeTHbIX U Ka4eCTBEHHbIX 3a/a4y no
Teme "KM MO TennoBbIX gBuratenei”

MoBTOpeHue, 0606ULeHMe. PelwmeHune
pacyeTHbIX M KaY4eCTBEHHbIX 3a4a4y Mo
Teme "KI[4 anekTpoycTaHOBOK"

MoBTopeHune, 0606LLEHNE.
Nab6opaTtopHble paboThbl MO Kypcy
"CBeToBble aBieHNa"

MoBTopeHune, 0606w eHne. PaboTa
TeKcTaMu no Teme "3aKOHbI
COXpaHeHMsa B MexaHuke"
MoBTOpeHue, 06o6LeHne. PaboTa ¢
TekcTamy no teme "KonebaHus u
BOJIHbI"

MoBTOpeHue, 06o6LeHne. PaboTa ¢
TekcTamu no teme "CBeTOBble
ABneHna"

MoBTopeHune, 0606w eHne. PaboTa
TekcTamu no Teme "KBaHTOoBada n
apgepHasa pusnka”

OBW EE KONMNMYECTBO YACOB IO
MPOrPAMME

102

27

httDs://m.edsoo.ru/ff0c2a22

bnénunoteka LLOK
httcs://m.edsoo.ru/ff0c2b30

buénunoteka LLOK
httcs://m.edsoo.ru/ff0c2c52

bnénunoteka LLOK
httcs://m.edsoo.ru/ff0c2d6a

bnénunoteka LLOK
httcs://m.edsoo.ru/ff0c2e82

bnénunoteka LLOK
httcs://m.edsoo.ru/ff0c3044


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




ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHO# OBPA3OBATEJBLHOMN ITPOI' PAMMbBI OCHOBHOI'O
OBIIETO OBPA3ZOBAHUSI

7 KIIACC

Kon
NMPOBEPSIEMOT0
pe3yabTara

IIpoBepsieMble NpeaAMETHbIE PE3yJbTATEI 0CBOEHHS OCHOBHOH
o0pa3oBaTe/IbHOU NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusA

1.1

HCMOJIB30BATh U3YUCHHBIC MMOHATHSA

1.2

pasjnyaTthb SABJICHUSA IO OMNHUCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBEC OIBITOB, AEMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/ILIGCKOG SABJICHUE

1.3

pacmo3HaBaTh IMPOSBICHWE W3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaroIleM MHUpE, B TOM 4HuCle (Pu3ndeckue SBIEHUS B MPUPOLE,
IPU 3TOM MEPEBOOUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIIENATD

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (HPU3NIECKUX SIBIICHUN

1.4

ONUCBHIBATD HW3yUEHHBIE CBOWCTBA TeJl W (PU3NYECKHE SIBJICHHS,
UCTIONB3YST  (PU3UYECKHE BEJIWYHMHBL, MPU ONHUCAHUHM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCHOJB3YEMbIX BEIMYHH, WX
0003Ha4eHUsI U eUHHULBI (PU3UUECKUX BEIUYHH, HAXONUTh (HOPMYJIHI,
CBSI3BIBAIOINME JAHHYKO (U3WYECKYI0 BEIMYUHY C JPYTUMH
BEJIMYMHAMH, CTPOMTh TrpauKky  HM3y4YEHHBIX  3aBUCHMOCTEH

(U3UYECKUX BEJIMYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U MPOLECCHI,
WCIIONb3ysl HW3YYEHHbIE 3aKOHBI, MpPU 3TOM JaBaTb CIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHA U 3alUCBIBATH €r0  MAaTEMAaTHYEeCKOe

BBIPAJKEHUE

1.6

OOBACHATh (PU3MUECKUE SIBIICHHS, MPOLECCHl U CBOMCTBA TEJN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd MNPaKTUKO-OPHEHTHPOBAHHOIO
XapakTepa: BbISBJIATb NPUYUHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
oObscHeHne n3 | — 2 jormueckux MmaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOIHCTBA (PM3UUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

pewmarh pacu€THble 3a7a4u B 1 — 2 nelCTBUsA, UCHOJIb3Ysl 3aKOHBI U




(bopMy bl CBsI3bIBArOLIHE (PU3MIECKUE BEJIMYMHBI. HA OCHOBE aHAJN3a
yYCJIOBUSA 3adaqu 3allUCbIBATb KPATKOE YCJIOBUE, MOACTABIIATH
¢dusnueckre BeNMUUHBI B (POPMYJIbI M IPOBOAUTH PACUETHI, HAXOIHUTH
CIIPaBOYHBIC NAHHBIC, HeO6XOI[I/IMbIe AJ PELICHUSA 3ada4, OUCHUBATDH

PEATMCTHYHOCTD MOTYYeHHOH (PU3NIECKON BEJTUIUHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTb MPU TTOMOLIH
(1)I/ISI/ILIGCKI/IX METOAOB, B OINUMCAHHWKU HCCICOAOBAHMA  BbLIACIIATD
npoBepsieMOe  MpennoyiokeHne  (Tumortesy),  pasamdarb U
HHTEPIPETUPOBATD HOﬂyquHbIﬁ pe3yibTaT, HaXOAHUTb OIIMOKH B

XOA€ OIbITa, ACJIaTh BBIBOABI IO €0 pE3yJbTaTaM

1.9

MPOBOIUTL OMNBITHI IO HAOMIOAEHUIO (PU3UYEeCKUX SIBJICHUNA WITH
¢usnyecKkux  CBOWCTB  Tel.  (HOpPMyJHpPOBaTH  MPOBEPsieMble
MPEANONIOKEHUs,,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

000pyAOBaHUsI, 3aMKCHIBATD XOJ OMMBITA U (POPMYJIUPOBATH BHIBOABI

1.10

BBIMOJTHATh TPSIMBIE M3MEPEHHs C HCIOJNb30BAHUEM AHAJOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMUCHIBATH MMOKA3aHHUS NMPHUOOPOB C yUETOM

3alaHHOH a0COIOTHOHN MOTPELIHOCTH U3MEPEHUH

1.11

NPOBOANTb  HCCIEAOBAHUE  3aBUCHMOCTH  ONHOW  (pU3MUECKON
BEJIMYMHBI OT JAPYrOM C MCHOJB30BAHUEM MPSIMBIX HM3MEPEHUH,
y4acCTBOBaTh B TUIAHUPOBAHMM Y4E€OHOrO HCCIIEAOBaHUS, COOUpaTh
YCTaHOBKY M BBINOJIHATb U3MEPEHHUs, CIeAysl NPEAJIOKEHHOMY IIJIaHy,
(bUKCHpPOBaTh PE3yJIbTATHl TOJYYEHHOH 3aBHUCUMOCTH (PH3MUECKHX
BEJIMYMH B BHJE MPENJIOKEHHBIX TaOJIHI U I'PpaUKOB, €IaTh BHIBOABI

IO pe3yJIbTaTaM HcCCieOBaHus

1.12

NPOBOANTh KOCBEHHBIE H3MEpPeHHs (H3UUECKUX BEJIWYMH, CIEAYS
NPEeIOKEHHON MHCTPYKLUMU: TIPH BBIITOJHEHUU U3MEPEHU coOupaTh
SKCIEPUMEHTAIBHYI) YCTAHOBKY W BBIUMCIATH 3HAYEHHE HCKOMOM

BECJIMYHMHBI

1.13

coOyromaTte TpaBWiIa TEXHUKH Oe3omacHocTH 1ipu  pabore ¢

JTa00paTOpHBIM 00OPYIOBAHUEM

1.14

yKa3blBaTb MPUHLUIBl JEHCTBUS MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU3OBaTb MPHUHLUINBI JEUCTBUS HU3Y4YEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO HMX OIHUCAHUS,
UCTIONIB3YSl  3HAHWUS O CBOMCTBAX  (U3WYECKUX SBICHUH U

HeoOXonuMble (PU3NIECKUE 3aKOHBI i 3AKOHOMEPHOCTH




1.15

NPUBOOUTH TpUMEPBl (HAXOOUTh HWHGPOPMALMIO O MpUMEpax)
MPAKTHYECKOrO MCIIOIb30BAaHUs (PU3NUECKUX 3HAHHUHA B MTOBCEIHEBHON
KU3HU JUisi  obecrnedeHust Oe3omacHOCTH Tipu  oOpalieHuu ¢
npubOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 370POBbS U

coOJIFOIeHNST HOPM HKOJIOTHYECKOr0 MOBEICHHSI B OKPYJKaIOLIel cpene

1.16

OCYILECTBIIATh OTOOP MCTOYHUKOB MH(pOpMaLnu B ceTd UHTepHET B
COOTBETCTBHHM C 3aJaHHBIM ITOMCKOBBIM 3alPOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUH M MyTEM CPAaBHEHUS PA3JIMUHBIX HCTOYHHKOB
BBIIEJATE MH(POPMALMIO, KOTOpas SIBISIETCS MPOTUBOPEUHUBOH WU

MOXKET OBITh HEAOCTOBEPH O

1.17

UCIIOJIb30BaTh npu BBITIOJIHEHUH yueOHBIX 3a4aHUN
HAYYHONOMYJSIPHYIO  JIUTEPATypy  (PU3MUECKOrO  CONEpKaHMs,
COpaBOYHBIE MaTepuasibl, pecypcel cetu HMurtepner, Briagers
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, peodpa3zoBaHusl HHPOPMALTUU

13 OIHOM 3HAKOBOH CUCTEMBI B IPYTYIO

1.18

co3zaBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIEHHS
HA OCHOBe 2 — 3 UCTOYHUKOB uHPoOpManmu (Hpu3nIecKoro
COZlepKaHus, B TOM UHCIe MyOJHMYHO JeJaTh KpaTKhue COOOIIeHHs O
pe3yJibTaTax MPOEKTOB WIHM Y4eOHBIX HCCIIENOBAaHHUHA, NPU STOM
rPaMOTHO MCHOJIB30BaTh W3YyYEHHBIM MOHATHMHBIA ammapat Kypca

(bHU3UKH, COMPOBOXKIATH BBICTYIUICHHE MTPE3eHTAL[eN

1.19

NIPU BBITIOJHEHUHU yUeOHBIX MPOEKTOB U MCCIEJOBAHUN PacIpenesTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBHU C MOCTABJICHHBIMHU 3a/la4aMH,
CIEeNUTh 3a BBIINOJHEHHUEM ILIaHA JEHCTBMI, aJe€KBAaTHO OLICHUBATH
COOCTBEHHBII BKJIAA B AESITENBbHOCTh TIPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOACHUCTBUE, Y4UTBIBAS MHEHHE

OKPYKar0 IIHX

8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemMble NpeaAMETHbIE PE3yJbTATEI 0CBOECHHS OCHOBHOH
o0pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusA

1.1

HCITOJB30BATh ITOHATHA

1.2

pasnyaTthb SABJICHUA IO OMNHUCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE€ OIBITOB, JEMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/ILIGCKOG SABJICHUE

1.3

pacmo3HaBaTh MPOSBICHWE W3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIleM MHUpPE, B TOM 4HuCle (Pu3ndeckue SBICHUS B TPUPOLE,
NPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3371a4y B Y4eOHYIO, BBIIEISTH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX SIBJICHUN

1.4

ONUCBHIBATH HM3y4YEHHbIE CBOHCTBA Ten M (U3NYECKUE SIBIICHUS,
UCTIONB3YsT  (PM3UYECKHE BEJIWYHMHBL, NPU ONHUCAHUH IPABHIBHO
TPaKTOBaTh  (PU3MYECKWI  CMBICT  WCHOJB3YEMbIX  BEJIMYMH,
0003Ha4YeHUsI U eOUHHULBI (PU3UUECKUX BEIUYHH, HAXONUTh (HOPMYJIBI,
CBSI3BIBAIOINME JAHHYK (U3WYECKYI0 BEIMYUHY C JPYTHUMHU
BEJIMYMHAMH, CTPOMTh TrpauKu  HM3yYEHHBIX  3aBUCHMOCTEH

(U3UYECKUX BEJIUNYHH

L5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOLECCHI,
WCTIONIb3Yysl HW3Y4YEHHBbIE 3aKOHBI, MNPU 3TOM JaBaTb CIIOBECHYIO
(GOpMYyJMPOBKY 3aKOHA UM 3alUCBIBATH €r0  MaTEMaTHYEeCKOe

BBIPAJKEHUE

1.6

OOBSICHSITh (PU3UYECKHE TIPOIIECCHI U CBOIMCTBA TEJ, B TOM YUCJIE H B
KOHTEKCTE€ CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUIUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTb OOBSICHEHHE U3 1
— 2 JNOrM4eCcKHX WIaroB ¢ MOMOWIBIO | — 2 M3y4EeHHBIX CBOMCTBA

¢busuueckux sBNEHNH, (PU3MUECKIX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pelmarh pacu€THble 3aa4i B 2 — 3 NEWCTBUA, UCHOJIb3Ysl 3aKOHBI U
(dbopMyJibI, CBsI3BIBAIOIINE (PU3UMIECKUE BEJTUUMHBI. HA OCHOBE aHAJIN3a
YCJIOBUS 3a/1a4H 3alUChIBATh KPATKOE YCJIOBUE, BBISBJISATh HENOCTATOK
OaHHBIX JUI1 PELIeHWs 3a7add, BBIOMPATh 3aKOHBI M (POPMYJIBI,
HEOOXOMUMBIE JUIsl €€ peLIeHUs], IPOBOANTb PacyéTbl M CPaBHHUBATH
NOJy4YEeHHOE 3HaueHHe (U3NYECKOM BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPblE MOXHO PELIUTb MPU TTOMOLIH
(bHU3nUEeCKUX METOAOB, UCTIOJB3YS OIUCAHIE UCCIICIOBAHNS, BBIIENIATD
MIPOBEPsAEMOE MPEANOJOKEHUE, OLEHUBATh NPABUJIBHOCTb MOPSAKA

MPOBEACHUSA UCCIICAOBAHUA, ACJIaTh BBIBObI

1.9

MPOBOIUTL OMNBITHI IO HAOMIOAEHWIO (PU3UYEeCKUX SIBJICHUN WITH
¢usuyeckux  CBOWCTB  Tel.  (OpPMyJMPOBATH  MPOBEPSIEMbIC

NPENIONIOKEHNs,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO




000pPyAOBaHUS, OMMUCHIBATH XOJ OMbITa U (POPMYJINPOBATE BBIBOJIBI

10

BBINIOJIHATE MPSIMbIE H3MEPEHHs] C HCIOJb30BAHUEM aHAJIOrOBBIX
npuOOPOB U NATYUKOB (PHU3UUECKUX BEIIMUNH, CPABHUBATD PE3YJIbTATHI

U3MEPEeHUN ¢ Y4ETOM 3aJaHHON abCOMOTHON MOrpeIHOCTH

11

NPOBOAWTh  HCCIEAOBAHUE  3aBUCHMOCTH  ONHOW  (PU3MUECKON
BEJIMYMHBI OT JPYrOM C HCHOJB30BAHUEM MPSIMBIX HW3MEPEHUI:
IUIAHUPOBATh HCCIEAOBaHUE, COOMPAaTh YCTAHOBKY M BBINOJHSITH
U3MEpPEHHs,  CIeAys  TPENJIOKEHHOMY  IUIaHy, (PUKCHpPOBATH
pe3yJbTaThl MOJYyYEHHOH 3aBUCHMOCTH B BUAE TaONUI U TPadpuKOB,

ACIaTh BBIBOALI IO PE3YJIbTaTaAM HUCCICAOBAHUSA

12

NPOBOANTb  KOCBEHHBIE  HM3MEpeHHs]  (PU3MYECKHX  BEJNUYHH:
IUITAHUPOBATH U3MEPEHHSI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY,
clenyst TNPENJIOKEHHOM HWHCTPYKLMHM, W BBIUUCIATH 3HA4YEHHUE

BECJIMYHMHBI

13

coOyromate TpaBWiIa TEXHUKH Oe3omacHocTH 1mipu  pabore ¢

JTab0paTOpHbIM 00OPYAOBAHUEM

14

XapaKTepU30BaTh MPUHLUMBI JEHCTBUS W3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOPOM HAa MX ONUCAHUS, HCHIOb3ys
3HaHUA O CBOHCTBaX (PM3MUECKUX SIBJICHHH U HEoOXOmHMBbIe

bu3nUeckre 3aKOHOMEPHOCTH

A5

pacnno3HaBaTh MPOCTHIE TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pr no CX€MaM U CXEMATHYHBIM PUCYHKAM, COCTABJIATH CXEMbI
SJICKTPUYECCKUX LIeHeﬁ C TMOCICAOBATCIIBHBIM H  IapaJlJIC]IbHbBIM
COCANHEHHUEM JJICMCHTOB, pasimnvas YCJIOBHBIC 0003HaUeHUs

3JIEMEHTOB 3JIEKTPUYECKUX L enen

16

NPUBOOUTH MpUMEPBl  (HAXOOUTh HWHGPOPMALMIO O MpUMEpax)
MPAKTHYECKOro MCIIOIB30BaHMS (PH3NUECKUX 3HAHUH B TOBCEIHEBHOM
KU3HU 1t obecriedeHust Oe3omacHOCTH Tipu  oOpalieHuu ¢
npubOpaMu U TEXHUYECKUMH yCTPOHCTBAMH, COXPAHEHUS 310POBbS U

coOJIFOIEHNST HOPM HKOJIOTHYECKOr0 MOBEEHHSI B OKPYJKaIOLIel cpene

17

OCYILECTBIISATh MOUCK UHPOPMALIUHN (PU3MUECKOrO COAEPKAHUSA B CETU
HutepHer, Ha OCHOBE€ HMMEKOIIUXCS 3HAHUM U NYyTEM CPaBHEHUs
JONOJHUTENBHBIX HMCTOYHUKOB BBIAEATh HMH(OPMALIMIO, KOTOpas

SIBJSIETCS IPOTHBOPEYMBOI UJIH MOXKET ObITh HEOCTOBEPHON

18

HUCIOJIB30BATh TIPU  BBIMNOJIHCHHUU Y4 €0OHBIX SaI[aHI/Iﬁ HAay4YHO-




NOMYJSIPHYIO JIUTEpaTypy (U3UUECKOro COAEPIKAHUS, CIIPABOYHBIE
MaTtepuaibl, pecypchl cetu MHTepHer, BiageTb npuéMamMu
KOHCIIEKTUPOBAHMS TEKCTA, Mpeodpa3oBaHus HHOOPMALMN W3 OIHOU

3HAKOBOH CUCTEMBI B IPYTYIO

1.19

co3zaBaTh COOCTBEHHBIC MUCBMEHHBIE U KPATKHE YCTHBIE COOOIIeHNS,
00001mmast UHGOPMALIMIO W3 HECKOJBbKUX HCTOYHHKOB (DH3HMUECKOro
COlep)KaHus, B TOM YHCIE NyOJMYHO MPEACTaBISATb PE3yJbTaThl
MPOEKTHOW WJIM HCCJENOBATENbCKOM AEeITeNbHOCTH, IpU 3TOM
rPaMOTHO MCHOJIB30BaTh W3YyYEHHBIM MOHATHMHBIA ammapat Kypca

(bHU3UKH, COMPOBOXKAATH BBICTYILICHHE MPEe3EHTALHEH

1.20

NPU BBIIOJHEHUN Y4EOHBIX MPOEKTOB M HUCCIEAOBAHUH (pU3MUECKHX
MPOLIECCOB PaCIpenensiTh OOsI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMH  33Ja4aMH, CIECOUTb 32 BBINOJHEHHEM IIJIaHA

NEHCTBUH U KOPPEKTHUPOBATb  €ro, aJA€KBaTHO  OLECHHUBATH

2
COOCTBEHHBIH BKJIaA B JACATCIBHOCTb T'PYIIIIbI, BBICTpAanBATH
KOMMYHUKAaTHBHOC BSaHMOHefI CTBUC, MpOsABJIAA I'OTOBHOCTD

pasperaTh KOH(IUKTBI

9 KUIIACC

Kon
NMPOBEPSIEMOT0
pe3yabTara

IIpoBepsieMble NpeaAMETHbIE PE3yJbTATEI 0CBOECHHS OCHOBHOH
o0pa3oBaTe/IbHOH NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusA

1.1

HCMOJIB30BATh U3YUCHHBIC ITOHATHSA

1.2

pasnyaTthb SABJICHUSA IO OMNHUCAHUIO HUX XapPaKTCPHBIX CBOWUCTB W Ha

OCHOBE¢ OIBITOB, JEMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/ILIGCKOG SABJICHUE

1.3

pacno3HaBaTh IMPOSBICHWE W3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpy’KaroIleM MHUpE, B TOM 4HucCle (pu3ndeckue SBICHUS B TPUPOLE,
IPU 3TOM MEPEBOOUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIIENATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX SIBIICHUN

1.4

ONUCBHIBATH HM3y4YEHHbIE CBOHCTBA Ten M (U3NYECKUE SIBIICHUS,
UCTIONB3Ysl  (PU3UYECKHE BEJIWYHMHBL, MPU ONHUCAHUH IPABHIBHO
TPakTOBaTh  (PU3MYECKWI  CMBICT  WCHOJB3YEMbIX  BEJIUYMH,
0003HaUeHUsI U eqUHHLBI (PU3UUECKUX BEIUYHH, HAXONUTh (HOPMYJIBI,

CBSI3BIBAIOINUE JAHHYK (U3WYECKYI0 BEIMYHUHY C APYTUMH




BEJIMYMHAMH, CTPOMTh rpauky  HM3y4YEHHBIX  3aBUCHMOCTEH

(U3UYECKUX BEJIUNYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SBJICHUS U MPOLECCHI,
WCTIONb3Yysl HW3YYEHHbIE 3aKOHBI, MpPU 3TOM JaBaTb CIOBECHYIO
(GOpMYyJMPOBKY 3aKOHA UM 3alUCBIBATH €r0  MAaTEMAaTHYEeCKOe

BBIPA)KEHUE

1.6

OOBSICHSTh (PU3UYECKHE TIPOIIECCHI U CBOICTBA TEJ, B TOM YUCJIE U B
KOHTEKCTE€ CUTyallMii MPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUIUHHO-CJIE/ICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrM4ecKHX WLIaroB € MOMOIIBID 2 — 3 M3Y4YEHHBIX CBOMCTBA

¢busnuecKknx sSBNCHNUH, PU3MUECKIX 3aKOHA NI 3aKOHOMEPHOCTH

1.7

pemars pacyéTHbie 3amadu (OMUpAoIIUecss Ha cuctemy um3 2 — 3
yYpaBHEHUI), WCHOJB3Yysd 3aKOHbI W (OPMYJIbL, CBSI3bIBAIOIIUE
¢usnueckue BEIMYMHBI HAa OCHOBE AaHaJM3a YCIOBUS 3aJadd
3aMChIBATh KPATKOE YCJOBHE, BBUIBJIATD HENOCTAIOIINE  FUJIN
n30BITOUHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
IUIl PELleHHs], MPOBOAMTH PACUETHI U OLEHHWBATH PEATUCTUYHOCTD

MOJTYYE€HHOrO 3HaYeHUs (PU3UUECKON BETMINHBI

1.8

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELINTh TMPH IOMOIIU
(bU3MUECKNX METOIOB, MCIIONB3Ysl OMHMCAHNUE UCCIIENOBAHUS, BBIACIATD
MPOBEPSIEMOE MPEATOIOKEHUE, OLICHUBATh IPABUJIBHOCTL MOpPsIKA
MPOBENECHNS] HUCCIIENOBAHUsA, J[AeNaTb BBIBOABL, HWHTEPNPETUPOBATH

pe3ybTaThl HAOOIEHHI U OMBITOB

1.9

NPOBOOUTb OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBJICHUH HITH
(U3NYecKUX CBOICTB TN CAMOCTOSITENIBHO COOMpATh YCTAHOBKY M3
n30BITOYHOr0 Habopa OOOPYAOBAHMS, ONHMCHIBATH XOJ OINbITA U €ro

pe3yibTaThl, (POPMYIUPOBATE BBIBOJIBI

1.10

NPOBOANTh TMpPU HEOOXOOUMOCTH CEpUI0 TIPSMBIX HM3MEpEHHHH,
ompenensisi CpenHee 3HaueHuEe u3MepsieMol BenuduHbl ((HOKyCHOE
paccrositHue coOuparomel JIMH3bI), OOOCHOBBIBaTH BBIOOP crocoda

u3MepeHnst (U3MEepUTENLHOro mprudopa)

1.11

NPOBOANTh HCCIEAOBAHHE 3aBUCHMOCTEH (PU3MUECKHX BEJIHYUH C
UCMOJb30BAaHUEM NPSIMbIX HW3MEPEHMI: MJIaHUPOBAThb HCCIEIOBAHMUE,
CaMOCTOSITEJIbHO COOMpaTh yCTAHOBKY, (PHKCHPOBATH pe3yJIbTAThI

HO.]'Iy‘lGHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMYHNH B BHAC Ta6J'II/ILII/I




Fpa(l)I/IKOB, A€JIaTb BBIBOJBI 1O PE3YJIbTATaM UCCIEAOBAHUA

1.12

NPOBOANTh  KOCBEHHBIE  HM3MEpeHHs]  (PU3MYECKHX  BEJNUYHH:
IUITAHUPOBATh M3MEPEHUs, COOUPATh YKCIEPUMEHTAJBHYIO yYCTAHOBKY
U BBIIOJHATL H3MEPEHUs, CleAys MNPEeAsoKEeHHOW WHCTPYKLUH,
BBIUUCIITh 3HAYEHHE BEIMYMHBI M AHAJIU3UPOBATH IOJIY4YCHHBIE

PE3YJBTATHI C YUETOM 3aJaHHON MOrPELIHOCTH U3MEPEHUI

1.13

coOmromate TpaBWiIa TEXHUKH Oe3omacHocTH 1nipu  pabore ¢

JTa00paTOpHbIM 00OPYIOBAHUEM

1.14

pa3MyuaTh OCHOBHBbIE MPU3HAKH H3yYEHHBIX (U3NYECKUX MOJEJEH:
MaTepuajibHasl TOUKA, aDCOMOTHO TBEPAOE TENO, TOUCUHBIH HCTOUHUK
CBeTa, JIyd, TOHKAsl JIMH3A, MJIAHETapHAasi MOAENb aTOMa, HyKJIOHHAs

MOACJIb aTOMHOI'O sAApa

1.15

XapaKTepU30BaTh MPUHLUMBI JEHCTBUS W3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HMX OINUCAHUSA, HCIOJb3Ys
3HaHUA O CBOHCTBaX (PM3MUECKUX SIBJICHHH U HEOOXOAHMBbIe

du3nUeckre 3aKOHOMEPHOCTH

1.16

UCIIONBb30BaTb CXEMbl M CXEMAaTU4YHbIE PHCYHKH HW3yYE€HHBIX
TEXHUYECKUX YCTPOKCTB, U3MEPUTENbHBIX npubopoB 51
TEXHOJIOTHYECKUX IPOLECCOB TMPH PELIeHUH Y4eOHO-TTPaKTHYECKIX
3a1a4, ONTHYECKHE CXEMBI JIJIs1 TOCTPOSHUST M300paKeHUH B IIJIOCKOM

3epkajie u coduparoiieii JuH3e

1.17

NPUBOOUTH TpUMEPBl (HAXOOUTh HWHGPOPMALMIO O MpUMEpax)
MPAKTHYECKOrO MCIOIB30BAHMS (PHU3UUECKUX 3HAHUH B MTOBCEIHEBHON
JKU3HU NIt obecriedeHuss O€30MacHOCTH TMpH  OOpalieHuH ¢
npubOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUs 310POBbS U

coOJIFOIEHNST HOPM HKOJIOTHYECKOr0 MOBESHHS B OKPYJKaIOLIel cpene

1.18

OCYIECTBJISATH MOUCK MHPOPMAK (PUINIECKOTO CONEPKAHUS B CETH
HnTtepHer, camMoCTOSTENbHO (OPMYJUPYsT TOUCKOBBIA  3ampoc,
HaxOOWTb MNYTU  ONPENeNeHuss JOCTOBEPHOCTH  IMOJYyUYEHHOMR
UHPOPMAIIMM HAa OCHOBE HMMEIOINMXCS 3HAHWUN W JOMOJHHUTEIbHBIX

HCTOYHUKOB

1.19

UCTIONb30BaTh TPU  BBIMOJIHEHWH Y4eOHBIX 3aJaHWA  HAy4YHO-
MOMYJIIPHYIO JIUTEPATypy (PU3MUECKOro CONEp:KaHUs, CIPaBOYHBIC
MaTepuanbl, pecypcbl cetu HHTepHer, Bianer mnpuémMamu

KOHCIIEKTUPOBAHMS TEKCTA, Mpeodpa3oBaHus HHYOPMALMN W3 OIHOU




3HAKOBOH CUCTEMBI B IPYTYIO

1.20

cO31aBaThb CO6CTB6HHbIe NMUCBbMECHHBIE U YCTHBIC COO6H_I6HI/I$[ Ha
OCHOBE I/IH(I)OpMaLII/II/I N3 HECKOJIbKHX HNCTOYHHUKOB (I)I/ISI/ILIGCKOFO
cozmepKaHusi, MyONIMYHO MPENCTABIATh PE3YJbTAThl MPOCKTHON MU
UCCIIEIOBATENIbCKON  I€ATENIbHOCTH, Npu  3TOM  TPaAMOTHO
WCIIOJb30BaTh U3YUYECHHBIN MOHATUIHBIN anmnapaT u3y4aeMoro pasaesa
($U3UKKH W CONMPOBOXKIATH BBICTYIUIGHHE IPE3CHTALMEH ¢ y4&TOM

0COOEHHOCTEH ayAUTOPHUH CBEPCTHUKOB

1.21

NPU BBINOJHEHUH y4EeOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MPOLIECCOB PaCIpenensiTh OOsI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMA  3aJa4aMH, CIEOUTb 32 BBINOJHEHHEM IIJIaHA

NEHCTBUH U KOPPEKTHPOBAaTb  €ro, aJA€KBaTHO  OLECHHUBATH

2
COOCTBEHHBIH BKJIag B  JACATCIBHOCTL TI'PYIINBI, BbICTPpAUBATDH
KOMMYHUKAaTHBHOC BSaHMOHefI CTBUC, MpOsABJIAA I'OTOBHOCTD

pasperaTh KOH(IUKTBI




HPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUA

7 KITACC

Kon
pa3nena

Kon
J1eMEeHTA

IIposepsiembie 3jIeMEHTHI COAePKAHUSA

®U3HKA U EE POJIb B TTIO3HAHWHN OKPYXXAIOIIIEIO MUPA

1.1

®dusuka — Hayka O npupone. SBieHUs NPUPOIBL
dusnueckue SBICHUS. MEXaHMYECKHE, TEIUIOBBIE,

SJICKTPUYECCKUEC, MAHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BeIMUYUHBL M3MepeHne — (uzmueckux
BeymuuH. Ousudeckne  npubopel.  [lorpemHocTth

u3MepeHui. MexyHapoaHas CUCTEMA €IUHHUL]

1.3

EcTecTBeHHOHAy4HBIII METOA TMO3HAHUS: HAONOAEHUE,
MIOCTAHOBKA HAYYHOr'O BOMNPOCA, BBIABUXKEHUE THMIIOTE3,
SKCIEPUMEHT 10 TMPOBEPKE THUIOTe3, OOBSICHEHUE

HaOJIFO 1aeMOro sIBJICHUS

1.4

Omnucanne GU3NIECKHX SIBICHUH C ITOMOIIBIO MOZIENeH

L5

[IpakTuyeckue paboTHI:

#i##H#Par##l13MeperHne pacCTOSTHHMN.
####Par#H#I3smepenne o0béMa JKUIAKOCTH U TBEPAOTO
Tena.

##HiPar##Onpenenenre pa3sMepoB MaJIbIX TEJI.
##iPar#i#I3amepenue TeMmrmepaTypel MpU  TIOMOIIU

JKAJKOCTHOIO TEPMOMETPA U JATYUKA TEMIIEPATY Pbl

ITEPBOHAYAJIbHBIE CBEJAEHWA O CTPOEHMU BEIIECTBA

2.1

####Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, HX
pasmepbl.  OmBITBI,  JOKa3bIBAIOIIME  HUCKPETHOE

CTPOCHUEC BCIICCTBA

22

##iPar#i#|piokenne  wactun  BemectBa. CBsisb
CKOPOCTH  [IIBIDKEHHSI YacTHUI[ C  TEeMIepaTypoi.

BbpoynoBckoe nBukenue, nuddysus

23

BSaHMOHeﬁCTBHe HacCTUL BCIICCTBA: MPUTAXKCHUE U

OTTAJIKUBAHHE




##HPar##H# ArperaTHele COCTOSIHUSI BEILIECTBA. CTPOCHHUE

ra3oB, JKUAKOCTeH U TBEPABIX (KPHUCTAIUIMYECKUX) TEIL

24 B3anmocBsi3b Mexny CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX U MX ATOMHO-MOJIEKYJISIPHBIM
CTpOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHI BOMBI
[IpakTuyeckue paboTHI:
##iPar###Onenka quameTpa aToMa METOIOM PsimoB (C
UCTIONB30BaHuEM (poTorpaduii).

2.6 ##HPar#H##0npiTel MO HAONIOAGHHWIO  TETJIOBOTO

pacIIMpeHus ra3oB.
#HHPar###OnbITbl 10 OOHAPYXKEHHMIO JEHCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSDKEHHST

JIBDKEHUE Y B3AUMOJEHMCTBUE TEJI

31 Mexanunueckoe I BUKCHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE IBUKEHUE
#i#H#Par###CropocTb. Cpennsis CKOPOCTb npu
3.2 HEPaBHOMEPHOM nBMKeHUHU. Pacuér myTu u BpeMeHu
TBUKEHUSI
SBnenune uHepuuu. 3akoH uHepuuu. Bzaumopeiictue
33 TeJl KaK NPUYMHA U3MEHEHUS CKOPOCTH NBUXKEHUS TeJL
Macca kak Mepa HHEPTHOCTH TeJa
34 ###Par### InotHoCcTh BemmecTBa. CBS3b TJIOTHOCTH C
' KOJITYE€CTBOM MOJIEKYJI B €AHMHULIE 00bEMA BELIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOENCTBHUS Tel
36 Cuna ynpyroctu u 3akoH I'yka. HM3mepeHue cuibl ¢
' MOMOLIBI0 JUHAMOMETpPA
##H#Par#H SIBnenue Tarorenns u cuna Tsokectd. Cuna
3 TSKECTU Ha Apyrux mjaHerax. Bec tena. HesecomocTs
33 Cuna TpeHus. TpeHue CKONbXEHUs U TPEHHE IOKOS.
' Tpenue B npupone U TEXHUKE
39 ##Par##CnoxkeHne CUJI, HAIMPABJICHHBIX IO OIHOU
' npsimoil. PaBHO#ENHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboTHI:




OnpeneneHne CKOPOCTH PaBHOMEPHOTO  JIBHIKEHUS
(wmapuka B OKUAKOCTH, MOZAENH  3JEKTPHYECKOrO
aBToMOOmWNIT U Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHsI Opycka MJIM IHapuka IIo
HAKJIOHHOW Tmockoctd.  OmpeneneHne  IUIOTHOCTH
TBEPIOTO Tena. OmnpITH, TIEMOHCTPHPYIOIIHNE
3aBHUCUMOCTb PACTSDKEHUsS (nedopMariu) NMpysKUHBI OT
npuiIokeHHOH  cuiibl.  OMBITBL,  I€MOHCTPUPYIOLIHE
3aBHUCHMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT Beca Tela U

XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN

duznuecke sIBIEHUS B npupoac. NpuMeEpbl IBUKCHUA C

3.11 Pa3IUYHBIMHU CKOPOCTSIMHU B XKUBOW U HEXXHUBOH MPUPOLE,
NeficTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuueckne yCTpouCTBa: AMHAMOMETD, NOAIUITHUKN
JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEU U TA30B
Al Hasnenne TBépmoro tema. CrocoObl yMEHbLIEHHUS WU
' yBEJIMUYEHHs 1aBJIEeHUs
49 JasyieHne rasa. 3aBHCUMOCTb JIaBJICHUS ra3a oT o0béma,
' TEeMIEepaTypbl
Ilepenaya naBneHus TBEPABIMU TENAMHU, KUAKOCTAMU U
43 razamu. 3akoH Ilackans. [THeBMaTHUECKHE MAIIMHbI
3aBUCHUMOCTb  JABJEHUS JKUAKOCTH OT TJIyOHHBL
4.4 TIuppocraTudeckuii mapagokc. Coolmaromumecs CoCy/ bl
I'mppaBnanueckrue MexaHU3Mbl
ATmocdepa 3emnn u atmMochepHoe nasnerne. [lpudanab
45 CYILIECTBOBaHUsS BO3NYIIHONH 0Oonouku 3emu. OmbiT
' Toppuuennn. 3aBUCUMOCTb aTMOC(EPHOrO TaBIEHUST OT
BBICOTBI HaJl yPOBHEM MOps
46 Usmepenne atmocheproro masneHusi. IlpuGopsl nst
' U3MepeHHsT aTMOC(EPHOro NaBJIEHUS
JleficTBue >KMOKOCTH M ra3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BerramkuBaromasi (apxumenoBa) CHAa. 3aKOH
Apxumena
4.8 IInaBanue Ten. BosayxonnaBaHue




4.9

[IpakTuyeckue paboTHI:

HccnenosaHue 3aBUCUMOCTH Beca Tena B BOAE OT
o0béMa TMOTpPYy)XKEHHOW B JKUAKOCTb YacTH Teja.
OrnpeneneHue BbITAJIKUBAIOLIEH CUIIbL, AEHCTBYIOLIEH Ha
TeJO, MOrpykéHHOEe B  KHAKOCTb.  IIpoBepka
HE3aBUCHUMOCTH BBITAJKUBAIOIIEN CHUJIbI, NEHCTBYIOLICH
Ha TeJNO0 B JKUJIKOCTH, OT Maccel Tena. OIbITHI
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CHJIBI, IEHCTBYIOIIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOrPy>KEHHON B JKUAKOCTb YacCTU TeJla U OT IUIOTHOCTH
SKUJKOCTH. Koncrpyuposanue  apeomerpa Wi
KOHCTPYUpPOBAaHHE  JIOAKM W omOpeneneHue  eé

rpy30n04bEMHOCTH

4.10

®u3uyeckue  sABJEHUA B MOPUPOAE: BJIUSTHUE
aTMoc(hepHOro TaBJICHUs HA YKHUBOW OPraHU3M, IJIABAHUE

pbIO

4.11

TexHuueckne yCTpPOHCTBA: COOOMLIAOINNECS COCYBI,
YCTPOHCTBO BONOMPOBOAA, THAPABIUYECKUH TIpecc,
MaHOMeTp, OapoMeTrp, BbICOTOMEp, MOPLIHEBOH HAcOC,

apeoMeTp

PABOTA, MOIITHOCTb, DHEPT S

5.1 Mexannueckas padora
52 MexaHn4eckass MOIHOCTD
53 IIpocTele MexaHM3MBI. pblMar, OJIOK, HaKJOHHAs
' 10CKOCTh. I1paBuiio paBHOBecHs pbluara
54 [IpumeHeHne npaBuiIa PaBHOBECHS pbluara K 0JIOKy
«3omoroe  mpaBuio»  MexaHukd.  KosadduumeHt
55 MOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. IIpocTteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 ITorenumanpHas 3HEPrUU Teja, MOAHATOrO HaJ 3eMIEn
5.7 Kunernueckas sneprus
53 IlonHas mexaHudeckas SHeprus. 3aKOH H3MEHEHUs U
' COXPaHEHUs] MEXaHUYECKOHN SHepruu
59 [IpakTuyeckue paboTHI:




####Par###Onpenenennie  paboTel CHIIBI TPEHHUS TIPH
PaBHOMEPHOM [BIJKEHHMHM TejJa [0 TOPU30HTAJbHON
nosepxHoctd. HMccnenoBanue yCIOBHM — PaBHOBECHS
peryara. HMsmepenne KIIJI HaKJIOHHOM IJIOCKOCTH.

HsyueHune 3akoHa COXPaHEHUS] MEXaHUIECKOH SHEPTrun

duznueckue gBJIEHUS B npupoac:. pbiHarn B TEIIC

5.10
YEJIOBEKa
TexHnuueckne yCTPOWCTBA: pblYAr, MOABHXKHBIA U
5.11 HETIOABWKHBINA OJIOKM, HAKJIOHHAS TLJIOCKOCTb, MPOCThIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3J1€MEHTHI COAEPKAHHS
pasagena 3JIEMEHTA
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOU
61 TEOpUM CTPOEHMs BewecTsa. Macca U pasMepbl
' MojiekyJd.  OmbIThL,  MOATBEPXKAAIOIINE  OCHOBHBIE
MOJIOXKEHUST MOJIEKY JIIPHOKHHETUYECKON TeOpUHr
Mogpenn  TBEPAOro, KHUIKOrO M razoodpa3HOro
6.2 cocTosiHMi BemiectBa. Kpucrammueckue u amopgHbIe
Tesa
OOmpsicHeHHe CBOICTB ra3oB, KHIKOCTEH M TBEPABIX TEJ
6 6.3 Ha OCHOBE TOJIOXKEHUM MOJIEKYJIAPHOKUHETUYECKON
TEOPUH
6.4 CMauuBaHue U KalWUIIpHbIE SIBJIEHUS
6.5 Tennosoe pacmmpeHue u cxaTue
66 Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO
' TEMJIOBOrO IBWXKEHUS YaCTHULL
67 Baytpennss sHeprust. CriocoObl U3MEHEHHsI BHYTPEHHEN
' SHEPIHHU: TEIJIoNepenalya U COBEPIIEHHE PaOOThI
6.8 Buapl Tennonepenaun: TEMJIONPOBOAHOCTb, KOHBEKLIHS,




U3JIy4€eHue

Kommgectro TCILIOTHI. VnenbHas TETLIOEMKOCTD

6.9
BEIIlECTBA
TermooOMeH U TEMJOBOE paBHOBECHE. YpaBHEHUE
6.10
TerIoBoro Oajlanca
611 I1naBneHue U OTBepleBaHNUE KPUCTAIIINUECKUX BEILECTB.
. YaenbHast TEIIOTA MIABJICHUS
[TapooOpa3oBanne u  KOHAeHcaums.  McmapeHwue.
612 Kunenne. VYnaenpHas  Temiota  mapooOpa3oBaHUS.
' 3aBUCHMOCTb TEMIIEPATypbl KUMIEHUS] OT aTMOC(EPHOro
JaBJIEHUs
6.13 BnaxxHocTte BO3ay X2
6.14 DHeprus TOMIMBA. Y eNbHas TEIUIOTa CrOpaHus
[puauuner  padotsl  TeruoBbix  nBurarenei  KI1J]
6.15 TEIJIOBOrO ABUrarens. TenyoBble NBUTraTeNId U 3aluTa
OKPY’KarOLeN Cpebl
3aKOH COXpaHEeHHUsl U MpeBpalleHusl JHEPTUU B TEIJIOBbIX
6.16
nmporeccax
[IpakTudeckue pabOTHI:
#HH#HPar##H#OnbITbl 0 OOHAPY)KEHHIO JAEHCTBUSL  CHUJI
MOJIEKYJIIPHOTO MPUTSKEHUS.
##HPar###OnbITbl  TIO  BBIPALIMBAHUIO — KPUCTAJJIOB
MOBAPEHHOM COJIM UJIK caxapa.
#Hi#HPar##OnbITbl 1o HAOMIOAEHWIO  TEIJIOBOTO
617 paclIMpEeHus ra3os, KUAKOCTEH U TBEPABIX Tell.

#i#Par###Onpenenenne naBieHUss BO3Ayxa B OaJuloHe
IITTPULIA.

#H#Par##H#OnbIThl, TEMOHCTPUPYIOIIHE 3aBUCUMOCTD
IaBJIEHUs] BO3IyXa OT ero o0béMa M HarpeBaHWs WJIH
OXJIAKIIEHHSL.

#i#Par###] IpoBepka TUMOTE3bl THHEHHON 3aBUCUMOCTH

JUIMHBI  CTONOMKA JKUAKOCTU B  TEPMOMETPUYECKOM




TpyOKe OT TeMIepaTy phL.

#iH#Par###HabOmonenue HU3MEHEHUS BHYTPEHHEN
SHEPruu Teja B Pe3yJibTaTe TeIuionepenaadyd u padoThbl
BHEIIHHUX CHUJL

#i#Par###ccnenoBanne sBIEHUS TEIIOOOMEHA TPH
CMELIMBAHUHU XOJOAHON U rOpsAY€il BOIBL.
#iHPar###Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJIyYEHHOTO0 BOJAOH MpU TEIIOOOMEHE C HarpeTbiM
METAJITYECKUM IIUIHHAPOM.

#i#Par#H#Onpeneneane  yOenpHOW — TEIJIOEMKOCTH
BEIIECTBA.

#iHPar###ccnenosanue mpouecca UCmapeHusl.
#H#Par##Onpeneneane  OTHOCUTENBHOW — BJIAJKHOCTH
BO3/yXa.

##HPar###OnpeneneHre yAeNbHON TEIIOTHI TUIABJICHHUS

Jibaa.

6.18

dusnueckne sABJICHUS B MNPUPOAE. IMOBEPXHOCTHOE
HATSOKCHUE W KAIUWJUJIAPHBIC SABJICHUA B IPHUPOAC,
KpUCTaJUTbl B mpupone, usayueHue CoJiHLa, 3aMep3aHue
BOIOEMOB, MOpcKHue Opusbl, 0Opa3oBaHUE POCHL, TYMaHa,

WHes, CHera.

6.19

TexHuueckne  yCTpPONCTBA:  KANWLBAPBL, NPUMEpHI
WCIIOJIb30BAHUSL KPUCTAJJIOB, >KMIKOCTHBI TEPMOMETD,
JaTYMK TEMIIepaTypbl, TEPMOC, CHCTEMA OTOILICHUS
ZIOMOB, THIPOMETPBI, IICUXPOMETpP, NapoBas TypOWHa,

ABUTATCJIb BHYTPEHHETO CrOpaHus.

OJIEKTPUYECKHWE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Ten. JIBa poaa 3IeKTPUUYECKUX 3apsA0B
Bzaumogpelicteue 3apsbkeHHbIX Tenl.  3akoH Kynona

7.2 (3aBHICIMOCTB CHUTBI B3aUMOAEHCTBUS 3aPsUKEHHBIX TEJ OT
BEJIMYMHBI 3aPsIIOB M PACCTOSIHUSI MEXKY TEJIAMH)

73 Onexrpuueckoe none. Hanpsok€HHOCTE 3J1EKTPUYECKOrO

nosist. IlpyHuun cynepnosuuuy 3JeKTPUYECKUX MOJen




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexkTpuyeckux 3apsaoB. DJEeMEHTapHbIN

7.4 snextrpuueckuil 3apan. Ctpoenue atoma. [IpoBonHukHM 1
IUBJIEKTPUKU
7.5 3aKOH COXpaHEHHS 3JIEKTPUYIECKOr0 3apsiia
76 ONeKkTpuueckuii  TOK.  YCJOBHUsS  CyIleCTBOBAHMS
' 3JIEKTPUUECKOro TOKa. MICTOUHNKN NOCTOSTHHOrO TOKA
HerictBus 3JEKTPUIECKOrO TOKa (TerioBoe,
7.7 XAMHUYECKOE, MArHUTHOE). IEKTPUYECKUH TOK B
JKUAKOCTSIX U razax
. Onektpuueckass 1enb. Cuna Toka. DJIEKTpUUECKOe
' HaIpPsKEHUE
- Comnportusnenue MPOBOAHUKA. YnenbHoe
' CONPOTHUBJICHHUE BEILIECTBA
7.10 3akon Oma i ydacTka Lenu
IlocnenoBatenpHOE W MapauIeNbHOE  COEIMHEHHE
7.11
MTPOBOJHUKOB
Pabota m MOIIHOCTH 3JEKTPHUYECKOrO TOKA. 3aKOH
7.12
Jxoyns — Jlenua
713 DNeKTpUYecKrue LEeMd U TOTPEeOUTENIH 3JIEKTPUYECKOH
' sHepruu B ObiTy. KopoTkoe 3aMbikanne
[TocrosiHHbIE MarHuThl. B3aumopelcTBUE MOCTOSHHBIX
7.14
MarHUTOB
715 MarnutHoe noje. MarnutHoe nojie 3eMJIM U €ro
. 3HAYEHHE IJIs1 )KU3HU Ha 3eMiie
716 OmneiT Dpcrena. MarHuTHOE TOJIE HJIEKTPUUECKOTO TOKA.
' IIpumeHeHn e 31eKTPOMAarHuTOB B TEXHUKE
JleficTBME MAarHUTHOTO MOJIA HAa MPOBOJHHUK C TOKOM.
717 DnekTpoABUraTesab MNOCTOsIHHOro Toka. Mcnonb3oBaHue
. SJIEKTPOABUraTeNell B TEXHUYECKUX YCTPONMCTBAX M Ha
TpaHCIopTe
7.18 Onbitel Papapes.  SBneHue  3J€KTPOMAarHUTHOMN




uHaykuuu. [lpasuno Jlenna

DNEKTPOreHEePaTOP. CrocoObt MOJTyYSHUST
7.19 3JIEKTPUY €CKOMN SHEPTUU. DNEKTPOCTAHLIUH Ha

BO300HOBJIIEMbBIX UCTOYHUKAX SHEPTHH

[IpakTudeckue paboOTHI:

OnbITEI IO HAOJIOACHUIO 3JIEKTPU3ALNH TET WHAYKIHEH

U TIPU COPUKOCHOBEHUH.

HccnenoBaHue nencTBUS 3JEKTPUUECKOrO TOJS  Ha

MPOBOAHUKH U JUIJICKTPUKH.

COopka u mpoBepka pabOTBI 3JEKTPUYESCKON IErU

MOCTOSIHHOT'O TOKA.

Hsmepenne u peryimpoBaHue CHJIbI TOKA.

Hsmepenne u perympoBaHue HaIPSHKEHHUSI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYIIErO Yepes3

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HATPSKEHUS

Ha pe3UCTOpe.

OnbITHL, JEMOHCTPUPYIO LITHE 3aBUCUMOCTD

SJIEKTPUUECKOTO COMPOTHUBJICHUS] TPOBOAHUKA OT €ro
7.20 IUTMHBL, TUIOIIAIA [OMEPEYHOrO CEUEHNs U MaTepHraa.

IIpoBepka mpaBujia CIOXKEHUs HANPSDKEHUH  OpU
MOCJIEIOBATENIbHOM ~ COEAUHEHUM JABYX PE3UCTOPOB.
IIpoBepka mpaBuiia s CUJIbI TOKA MpHU MapajuieIbHOM
coenuHeHNH  pesuctopoB.  Ompenenenne  padOTHI
SJIEKTPUYECKOrO TOKa, MUAYLIEro uepe3 Pe3UucTop.
OnpeneneHne  MOIIHOCTH  BJEKTPUYECKOTO  TOKa,
BBIIESIEMON Ha pesuctope. Mccnenosanme 3aBUCUMOCTH
CUJIBI TOKa, UAYLIEro Yepe3 JIAMIIOUKY, OT HaIpsDKEeHUs
Ha Hell. Onpenenenue KIIJI narpesatens. Mccnenosanue
MAarguTHOIr O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MATHUTOB.
I/IsyquI/Ie MAardvuTHOI' O MOJIA MOCTOAHHBIX MAI'HUTOB IIPHU
ux oObemgMHEHWHM W pasgeneHun. McciaemoBaHue
NEeUCTBUA SJIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOUIHE  3aBUCUMOCTb  CHJIBI




BSaHMOHefICTBI/ISI KaTylmKW ¢ TOKOM U MarHuTta OT CHJIbI
TOKAa W HaIpaBJCHHUA TOKAa B KaTyILIKE. I/IsyquI/Ie

I[efICTBPIﬂ MAardivuTHOIrO IoOJid Ha MNPOBOAHUK C TOKOM.

Koncrpyuposanue u A3yYEHUE paboThl
SJIEKTPOABUTATEIIA. H3mepenue KITJ
3JIEKTPOJABUIATEIbHON YCTAaHOBKH. OnbITbI o

HUCCICOOBAHUIO SBJICHUA BHGKT‘pOMaFHHTHOﬁ WHAYKIHH:
HUCCJICOOBAaHUEC W3MEHEHUNM 3HAa4YeHUs H HarpaBJICHUSA

WHAYKIITUOHHOI'O TOKa

7.21

Qusnueckne SBJICHUS B TPHUPOAE. DJIEKTPUUECKUE
sBIICHUsI B atMocdepe, IJIEKTPUYECTBO  JKHBBIX
OpPraHN3MOB, MAarHUTHOE MoJie 3eMJH, Apel( MOOCOoB,
POJIb MArHUTHOT'O MOJIS [JIs1 )KU3HU Ha 3emile, MOJsIpHOe

CHUAAHHEC

7.22

TexHuueckne yCTPOHCTBA: 3JEKTPOCKOI, aMIEPMET,
BOJIbTMETP, PEOCTaT, CUETUHK BJIEKTPHUECKONW 3HEPruHu,
3JNIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HArpeBaTeNbHBIC
3NEKTPONPUOOPHI (mpumepel), 3JIEKTpUUECKHE
NPeNOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOABUIATENb

MOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa IIpoBepsieMble 51EMEHTBI COAEPKaHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
g1 MexaHnueckoe ABWXKEHHE. MarepuanabHash TOYKa.
' Cucrema otcuéra
o 8.2 OTHOCUTENBHOCTh MEXaHUYECKOIO ABH)KEHMUSI
83 PaBHOMEpPHOE MPSIMONMHENHOE ABUKEHUE
####Par##H#HepaBHOMEpHOE MPSMOJNIMHEHHOE IBIKEHHE.
8.4 CpenHsss W  MIHOBEHHasT CKOPOCTb Tela IIpH

HEPABHOMEPHOM ABUKCHHUU




Yckopenue. PaBHOy CkOpeHHOE MPSMOIUHENHOE

85
JBUKEHUE
8.6 ####Par###CrodonHoe manerne. OmnbiTol [Namunes
##Par##PaBHOMEpHOE IBUKEHHE MO OKPYKHOCTH.
8.7 Ilepron u uacrota obpamenus. JluHeitHas U yriosas
ckopocTu. LleHTpocTpeMuTeabHOe YyCKOpeHHe
8.8 Ilepserii 3axon HeroToHa
8.9 Bropoii 3akoH HeroTOHA
8.10 Tpernii 3axon HeroToHa
8.11 ##H#Par#H# [puHINT CyepIIO3NIIUN CHJT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHWs CUJIa TPEHUS CKOJIbXKEHUS,
513 CHUJIa TPEHUS NOKOsl, APYTUe BUIbI TPEHUS
###Par###Cuna TSDKECTH W 3aKOH  BCEMHPHOTO
514 TATOTEHUs. Y CKOpeHHe CBOOOIHOrO MaaeHus
JBuwxenne nuaHer  Bokpyr  Connua.  Ilepsas
515 KOCMHUecKasl ckopocTe. HeBecoMoCTh U meperpysku
PaBHOBecHe MaTepranbHON TOUKH. AOCOIOTHO TBEPAOE
s.10 TeJIo
###Par###PaBHOBeCHE TBEPIOTO TeNa C 3aKPEIIEHHON
517 OChI0 BpaueHuss. MoMeHT cuibl. LIeHTp TsokecTu
8.18 Hmnynec Tena. U3menenne umnynabca. UMnyabe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 ##H#Par##H#PeakTUBHOE IBIKEHHE
821 Mexannueckasi paboTa U MOITHOCTD
PabGora cun Tskectn, ymnpyroctd, TpeHus. CBssb
522 SHEPruu U padoThl
IloreHumanbHast OSHeprus Tena, MOAHATOrO  Haj
523 MOBEPXHOCTBIO 3eMIIH
824 IloreHumanpHast SHEPrus CXKATOU MPYKUHBI
###Par#H#Kunernueckass  sHeprusi.  Teopema o
82> KMHETUY €CKOH SHEPTrUu
8.26 ##HiPar#t#3akoH coxpaHeHNs] MEXaHUYeCKOH SHePTHU




827

[IpakTuyeckue paboThI:

OnpeneneHue cpemHell CKOPOCTH CKOJbXKEHUs Opycka
WIN JIBIDKEHHs IIapUKa IO HAKJIOHHOH IUIOCKOCTH.
OmnpeneneHne yCKOpPEHUs! Tella MPU PABHOY CKOPEHHOM
IBUKEHUH 10 HAKJIOHHOH TTIOCKOCTH.

UccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IMpU
PaBHOYCKOPEHHOM JIBHYKEHHH 0e3 Ha4aJIbHOH CKOPOCTH.
IIpoBepka THMOTE3BI: €CIM TPH PaBHOYCKOPEHHOM
IBWKEHUH 0e3 HavyalbHOH CKOPOCTH IMYTH OTHOCSTCS
KaK psiil HEUETHBIX 4YHCEN, TO COOTBETCTBYIOINHME
MPOMEXKYTKH BPEMEHHU OMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS
OT CHIbl HOpManbHOro namieHus. Omnpenenenue
ko3 (ppunmenta TpeHus ckombkeHus. OmnpeneneHne
KECTKOCTH TpykuHbL. OmnpeneneHue padOTbI CUIIBI
TPEHUs] TPU PABHOMEPHOM JIBIDKEHHHM Tejla IO
TOPU3OHTANIBHON mMoBepxHOCTH. Ompenenenne padOTHI
CHJIbI  YOPYrOCTH  IpH  ToabéMe  TIpy3a €
UCIIOJIb30BAHUEM  HEMOABMKHOTO W MOABUXKHOTO

OJIOKOB

8.28

duznueckue sIBIEHUS B NpUupoOAc:. MPUIMBLI U OTJIMBBI,
JABMKCHHUEC IIJIAHET ComaeuHoit CUCTEMBI, PCAKTUBHOC

ABUKCHUEC JKUBBIX OPTaHU3MOB

8.29

TexHuyeckne  yCTPOMCTBA.  COUAOMETP, JATUUKH

MOJIOXKEHUS], PACCTOSIHUS U YCKOPEHMUS, PaKeThI

MEXAHUWYECKHUE KOJIEBAHUA 1 BOJIHBI

Konebatenpaoe apikeHne. OCHOBHBIE XapaKTEPUCTUKU

> KOJICOaHWIA: TePHOJ, YaCTOTa, AMILTUTY 1A
99 Marematnyeckuin 51 MPYKUHHBIN MasITHUKU.
' [IpeBpamenne sHEPrUN IPU KOJIeOATEIbHOM IBHXKEHUN
03 3aryxaroume konebaHus. BbIHYKIeHHbIE KOJeOaHMs.
' PesoHaHc
Mexanuueckre BOJMHbL. CBOICTBa MEXaHUYECKUX BOJIH.
9.4 IIpononpHble U momnepeyHble BOJHBL. J{IMHA BOJHBI U

CKOPOCTb €€ pacrnpocTpaHeHusi. MexaHn4eCKue BOJHBI B




TBEPAOM TeJIE, CEUCMUYECKHE BOJHBI

95 3Byk. I'pomMKkoCTb U BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WH}pas3Byk u yabTpa3Byk
[IpakTudeckue paboTHI:
Omnpenenenne d9actoTel ©  mepuoma  KosebaHui
MaTeMaTHYECKOro MasiTHUKA.
Omnpenenenne d9actoTel ©  mepuoma  KosebaHui
MPY>KMHHOI O MasiTHUKA
97 UccnenoBaHue 3aBUCHMOCTH Tepuoja  KoJjeOaHHid
' MOJBELIEHHOI0 K HUTU TIpy3a OT [JJIMHBl HUTH.
UccnenoBaHue 3aBUCHMOCTH Tepuoja  KoJjeOaHHi
NPYy>)KMHHOTO MasiTHUKa OT Maccel rpysa. Ilposepka
HE3aBUCUMOCTHU nepuozaa KonebaHui rpysa,
MOJBELIEHHOIO0 K HUTH, OT MAaccChl I'py3a U >KECTKOCTHU
npy>kuHbl. U3MepeHne yCkopeHusi CBOOOIHOrO MageHus
dusnyeckue sIBJICHUSA B MPUPOAE. BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSICEHHE, CEUCMUYECKUE BOJHBIL,
L[yHaMH, 3X0
99 TexHuueckne yCTPONWCTBA: 3XOJOT, HCHOJIb30BAHHE

yJIbTPa3ByKa B OBITY U TEXHUKE

10

DJIEKTPOMAT'HUTHOE ITOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJHBI.

o1 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 ITkana 3J1eKTPOMArHUTHBIX BOJIH

103 OnexTpoMarHutHasi npupoaa ceera. CKOpPOCTb CBeTa.

' BonHOBBIE CBOHCTBA CBETA

[IpakTuyeckue paboTHI:

10.4 HsyueHue CBONCTB  3JIGKTPOMArHUTHBIX BOJH C
MOMOIIBIO MOOMJIBHOTO Tenied)oHa
dusznueckue sBJEHWS B INPUPOAE. OHONOrHYecKoe

10.5 IecTBUE BUAMMOTO, yibTpaduoneTroBoro u
PEHTI€HOBCKOr O U3JTy4€HUI

10.6 Texauueckue YCTPOMNCTBA: HCIIOJIb30BaHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 Jlyueast monens ceeta. McTOUHUKM cBETa
11.2 IIpssmonuHenHOe pacpOCTpaHEHUE CBETA
113 OTtpaxkenne ceera. [1mockoe 3epkano. 3aKoH OTpakeHus
' CBETa
114 [Ipenomnenne cBeta. 3aKOH TMPENOMJICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JIunza. Xon nyueli B TuH3€
116 Ontuyeckass cucrema ¢oroanmnapata, MHUKPOCKONA U
' TeNecKomna
117 I'maz kax onTuyeckas cucrema. bausopykocte u
' IAJbHO30PKOCTh
118 Paznoxxenne 6enoro ceera B criektp. OmnbiTel HerOTOHA.
' CrnoxeHue CriekTpaibHBIX BETOB. Jlucnepcus ceera
[IpakTuyeckue paboThI:
##HiPar#t#ccnenopanue 3aBUCUMOCTH yria
OTPayKEHHsI CBETOBOTO JIy4a OT yIJja MaJeHus.
###Par#H#lI3yueHne  XapakTepUCTUK — HM300pakeHust
IpenMeTa B IIOCKOM 3epKaJie.
##HiPar#Ht#ccnenosanue 3aBUCUMOCTHU yria
NPEJOMIIEHHS] CBETOBOr'O Jiyda OT yrja TMajgeHHus Ha
19 IPaHHLIE KBO3AYX — CTEKJION.
' ###Par#H# lonyuenne M300pakeHUI € TIOMOIIBIO
cobuparoiel JINH3bI.
###Par###Onpenenenrie  (OKYCHOIO pacCTOSIHUA U
OINTHYECKON CHJIbI COOMPAIOINEH JIMH3HI.
##H#Par###OnbITEl IO Pa3NOKEHUI0 Oenoro ceera B
CIIeKTP.
###H#Par###OnbITEl IO BOCHPUATHIO LIBETA IMPEIMETOB
IpU UX HAOJIIOICHUHN Yepe3 LBETOBbIE (PUITBTPHI
dusnueckue siBJIeHUs B npupone: 3atMenus: ConHua u
11.10 JlyHbl, 1IBETa TEN, ONTHYECKHE SIBJICHUs B atMmocdepe
(uBer Heba, pedpakmuys, paayra, MUPaK)
11.11 Texauueckue YCTPOMCTBA! OUKH, MIEPUCKOIL,




¢doToanmapat, ONTHYECKHE CBETOBOIIbI

12

KBAHTOBEBLIE ABJIEHUA
121 Omneitel Pesepdopna m muaHerapHass MoAenb aToMa.
' Monens atoma bopa
129 Hcnyckanne u norjomeHue csera atoMoM. KBaHTBI
' JIuneivateie CEKTPHI
12.3 PannoaktiBHOCTE. Anb(ha, OeTa- 1 raMma-u3IydeHust
124 Crtpoenune aromHoro sapa. HykioHHas wMozenb
' aTOMHOTO sizipa. M30Tomb!
125 PannoaktusHele mpespaineHus. Ilepuon nonypacnana
' ATOMHBIX siiep
126 SnepHble peakuuu. 3aKOHBI COXpaHEHHUs 3apsilOBOrO U
' MacCOBOr0 YHUCEI
12.7 OHeprus CBsA3U aTOMHBIX sifiep. CBsA3b Macchl U S3HEPTUU
123 Peaxuuu cunTesa u aenenus snep. Mcrounuku sHeprun
' Connua u 3831
120 AnepHas osHepretuka. /JleHdcTBHME  paaUOAKTHUBHBIX
' U3Jy4€HUH Ha *KUBbIE OPraHU3Mbl
[IpakTuyeckue paboTHI:
HaGmronenne CHJIOMHBIX W JIMHEHYATBIX CIIEKTPOB
1210 W3JTy4EHUS.
HccnenoBaHue TPEKOB: WU3MEpPEHUE 3HEPrUU YaCTHULBI
10 TOPMO3HOMY TyTH (110 poTorpadusam).
Hsmepenne paanoakTHBHOTO (poHa
dusnueckue sABJEHHUS B NPUPOAE. €CTECTBEHHBIN
parlOaKTUBHBIN ¢oH, KOCMUYECKHE Jy4H,
12.11 PAIMOAKTUBHOE W3JyYEHHE MNPUPOAHBIX MHUHEPAJIOB,
JNENCTBUE PAaJUOAKTUBHBIX M3JIYYEHUH Ha OpPraHu3M
YeJIOBEKa
1212 Texauueckue YCTPOHCTBA! CIIEKTPOCKOIL,

WHIVBHyalbHBIN JO3UMETDP, kKamepa Bunbcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHON
ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOT0
TpeboBaHuUs

IIposepsiemble TpeGoBaHUSI K IPeIMETHBIM pPe3yJabTaTam
0a30BOro YpOBHSI 0CBOEHHSI 0CHOBHOM 00pa3oBaTeIbHOU
NPOrpamMMbl OCHOBHOTO 001iero oopasosanusi Ha ocHose PI'OC

ITornmanue pomu  QU3MKM B HAYYHOHM  KapTHHE  MHPA,
cOpMUPOBAHHOCTb 0A30BBIX MPENCTABICHUN O 3aKOHOMEPHOU CBSI3H
U TO3HABa€MOCTH SIBJIEHUI MPUPOABL O PpOJNM DOKCIEPUMEHTa B
¢usuke, o cucremoobpasyromeld poau (UIUKK B Pa3BUTHU
€CTeCTBEHHBIX HAyK, TEXHHKH M TEXHOJOTHH, 00 3BOomOnHU
¢u3nUecknx 3HAHUH W UX POJU B LEIOCTHOM €CTEeCTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAAE POCCHHCKMX M 3apyOeKHBIX YUEHBIX-
(HU3UKOB B pa3BUTHE HAYKH, OOBSCHEHUE MPOLECCOB OKPYKAIOIIEro

MHpa, pa3BUTUC TEXHUKH U TEXHOJIOT U

3HaHMA O BUAAX MaTepuu (BEINECTBO W IOJI€), O ABIKEHHM Kak
croco0e CyIeCTBOBAHUS MATEPHH, 00 aTOMHO-MOJIEKYJISIPHONW TEOPHH
CTPOEHHsI BEILIeCTBA, O (PM3MUECKOW CYIMHOCTH SIBICHUN MPHUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, JJEKTPOMATHUTHBIX M KBAHTOBBIX);
YMEHHUE Pa3INyaTh SBJICHHUS MO OMMCAHUIO X XapPaKTEPHBIX CBOHCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOLINUX JaHHOE (PH3HUYECKOe SIBIICHNUE;
YMEHHE Paclio3HaBaTh MPOSIBICHUE U3YYEHHBIX (PH3UUECKUX SIBJICHUHN
B OKPYXXalIleM MHpe, BBbIIENsI WX CyIIeCTBEHHbIE CBOICTBa

(mpu3HaKM)

Bnanenue oCHOBaMM MNOHATUHHOIO amnmnapata WU CHUMBOJIHYECKOrO
si3bIka (PU3WKK W WCHONB30BAHUE WX JUIS PEIleHUs y4eOHBIX 3a/1ad,
yMEHHE XapaKTepU30BaTh CBOHCTBA Tej, (PU3UYECKUE SIBJICHUS U

MPOLIECCHI, UCTONB3YsI PYHAAMEHTAJbHBIE U S MITMPUIECKIE 3aKOHbI

VMeHHne OnmHUChIBaTh HU3YUYCHHBIC CBOMCTBA TeJl U (I)I/ISI/ILIGCKI/IG SABJICHHA,

UCTIONB3Ys PU3UIECKIE BETNIMHBI

Brnamenne OCHOBaMH METOMOB HAy4YHOrO TMO3HAHUA C YYETOM
cobmonenus mpaBmil 0€30MacHOro Tpyaa: HaOmoneHne (Ppu3ndecKnx
SIBJICHUH:

YMEHHE CaMOCTOSITEJIbHO COOMpPATh 3KCIEPHMEHTAJBbHYIO YCTAHOBKY




u3 naHHOro Habopa OOOpyMOBaHUS MO MHCTPYKIHH, OMUCHIBATH XON
OTBbITA U 3aMUCHIBATH €T0 PE3YJIBTAThL, (POPMYIMPOBATEH BHIBOBL,
NPOBEEHHE MPSIMBbIX U KOCBEHHBIX U3MEPEHUH (PU3NIECKIX BEJIMIUH:
yMEHHE IUIAHHPOBAaTb M3MEPEHHs, CaMOCTOSITENIbHO  COOUpaTh
SKCIEPUMEHTAJbHYI0 YCTAHOBKY 10 HMHCTPYKLHMH, BBIYHCIATH
3HaYEHWE BEJIWYHMHBI M AHAIM3UPOBATH IONyUYEHHBIE PE3YJIbTaThl C
y4€TOM 3a/JaHHOM MOTPELIHOCTH PE3YJIBTaTOB H3MEPEHUN;
NPOBEJEHHE HECIOXHBIX  OKCIIEPHUMEHTAJIbHBIX  HCCIIEIOBAHMIA,
CaMOCTOSITEJIbHO ~ cOOMpaTh SKCIEPHUMEHTAIBHYIO yCTAaHOBKY U
NPOBOAWTh  HWCCJIENOBAHME MO  WHCTPYKIMH,  NPEACTABIATH
NOJyYEHHBbIE 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHAE TaOIUL U
rpadMKOB, YYUTHIBATH NOT'PELIHOCTH, J1€J1aTh BBIBOABI 110 PE3yJIbTaTaM

HUcCjaecanoBaHus

ITonnMaHue  XapakTepHBIX  CBOHCTB  (pU3MYECKHX  MozeJe
(MaTepuanbHast TO4UKa, aOCOMOTHO TBEPHOE TENO, MOAENN CTPOCHUS
ra3oB, JKUOKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAsl MOJE€Jb aTOMHOIO SIApa) U YMEHHE NPHUMEHSTb WX IS

00BACHEHHS (PH3UUECKUX MPOLIECCOB

YMmeHue oOBsCHATh (PU3NYECKHe MPOLIECChl M CBOWCTBA TEJ, B TOM
Yucie M B KOHTEKCTE CHTyallMd MPaKTUKO-OPHEHTHPOBAHHOTO
XapaxkTepa, B YaCTHOCTH, BBIABIISITh MPUIMHHO-CIIEICTBEHHbIE CBSI3H U
CTpOUTH OOBSCHEHNE C ONMOPOH HA M3YUEHHBbIE CBOHCTBA (PU3HYECKUX

SIBJICHUH, (PU3NYeCKe 3aKOHbBL, 3aKOHOMEPHOCTH W MOJIEITH

YMmeHue pewmatb pacuétHble 3amauu (Ha Oaze 2 — 3 ypaBHEHH),
UCTIONB3YSl  3aKOHBI W (POpMyJbL, CBA3BIBAOLIME  (PU3NUYECKHE
BCJIMYKWHBI, B YaCTHOCTHU, 3alMCbIBATb KPATKOC YCJIOBUEC 3alayvu,
BBIABIISITH HENOCTAIOIINE [aHHBIE, BBHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOMUMBIE IS €€ pEeIleHHs], UCIIOIb30BATh CIPABOYHBIC TAHHBIE,
MNPOBOAUTDH paCLIéTbI U OLCHHUBATL PEATTUCTUYIHOCTb TMOJYUYCHHOI'O
3HaueHHUs1 (pU3NUeCcKOl BEIMYMHBI, YMEHUE ONpPEHeNsiTh Pa3MEPHOCTh

(U3NUECKON BETMYUHBL, MTOJy4E€HHOH MPH PeIleHNH 3a1a9n

YMeHHe XapakTepu3OoBaTb MPUHLUINBI AEHCTBUS TEXHUYECKHUX
YCTPOHCTB, B TOM YHCJIE OBITOBBIX NMPHOOPOB, M IMPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX MPOLIECCOB MO UX ONMMCAHUIO, UCIOJb3Yysl 3HAHUS O

CBOHMCTBaxX (pU3MUECKUX SBJIEHUH U HeoOXoauMble (U3NUYECKUE




3aKOHOMEPHOCTHU

10

YMeHHe UCMONb30BaTh 3HAHUS O (U3UYECKUX SIBICHHUSX B
MOBCEIHEBHOW JKM3HU Ui obecriedeHus: 0€30MacHOCTH — IpU
oOpameHun ¢  OBITOBBIMH  mpubOpaMH U TEXHHYECKHMHU
YCTPOHCTBAMH, COXPAHEHHUS 300POBbSI U  COOJIONEHHUS HOPM
SKOJIOTHUECKOTO TMOBEJEHHWs B OKPYXKAaloIleH cpene, MOHMMaHHe
HEOOXOMUMOCTH TPUMEHEHUs] NOCTIDKEHUH (U3MKM M TEXHOJOTHH

11l paliMOHANBbHOTO IPH PO ONOJIb30BaAHUS

11

OneiTr moucka, mnpeoOpa3oBaHUs U TPENCTaBICHUS HHPOPMALUU
($HU3MUeCKOro CcomepKaHusi C HCIOJb30BAHHEM HH(POPMALIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTUH, yMEHHE OLIEHHMBaTb JOCTOBEPHOCTD
NMONy4eHHOW WH(OpPMAalMK Ha OCHOBE WMEIOIIUXCS 3HAHUH U
NOTIOJIHUTENbHBIX ~ WCTOYHUKOB, yMEHHE  HUCIOJb30BaTh  IMpU
BBIMOJHEHUN Yy4eOHBIX 3aJaHWi HAYYHO-TIONMYJIAPHYIO JIUTEPATYPY
bu3nUecKoro comep:kaHus, CHPaBOUYHBIE MaTEPUANbI, PECYPChl CETH
WUntepHer; BiameHne 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUs
uHpOpPMALIMU M3 ONHOW 3HAKOBOW CHCTEMBI B JPYIYIO, yMEHHE
co3maBaTh COOCTBEHHbIE NHCBbMEHHbIE M YCTHbIE COOOINEHHsS Ha

OCHOBC I/IH(bOpMaLII/II/I N3 HECKOJIBKUX UCTOYHHUKOB




NMEPEYEHb 9/IEMEHTOB COAEP>XXAHUA, NPOBEPAEMbIX HA OI'3

Mo ®oN3NKE
Kopg MpoBepsieEMbI 31IEMEHT COfepPXaHuUSA
1 MEXAHWNUYECKWE ABJTEHNA
MexaHnyeckoe [ABUWXeHWUe. MaTepuanbHaa  TOYKa. Cucrtema OTCuUéTa.
t OTHOCUTENbHOCTb ABUMXXEHMNSA
PaBHOMepHOe M HepaBHOMepHOe ABWXXeHUe. CpefHAA ckopocTb. ®dopmyna gnd
1.2 BbIYMNCNEHNSA CpefHen ckopocTu: v = S/t
PaBHOMepHOe MPAMONMHEWHOE ABMXEHME. 3aBUCMMOCTb KOOpAWHATbl Tena oT
BPEMEHMW B CNly4ae paBHOMEPHOTO MPAMO/IMHENHOTO ABVMKEHUS:
13 \W0 =xQ-UJ
Mpaukn 3aBUCMMOCTU OT BPEMEHU AN MNPOEeKUMU CKOPOCTU, NpPoeKuunun
nepemeulieHus, nNyTW, KOOpAWHATbl MNPU pPaBHOMEPHOM MNPSMOMIMHEAHOM
ABUXEHUN
3aBUCMMOCTb KOOpAWHATbl Tefa OT BPEMEHM B C/lyyae PaBHOYCKOPEHHOrO
MPAMOSIMHENHOTO ABVMKEHUSA:
P
=vO *l-ax™*-
®opmMynbl ANA NPOEKUUU nNepemMeLLeHus, MNPOeKLUN CKOPOCTU M NpoeKuunun
YCKOPEHUSA NMPU PaBHOYCKOPEHHOM MPAMOSIMHENHOM ABUXEHUN:
1.4 sx(t) = qu-t+ax-r— ,
»X(*)=°0X+ax-*>
ax(f) =caist,
2 2 -~
~~  =2alsl
Mpaukn 3aBUCUMOCTM OT BPeMeHU [ANS MNPOeKUUU YCKOPEHUs, npoekuunu
CKOPOCTK, TMPOEKUUN TMNepemMeLl,eHns, KOOpPAMHATbl MpU PaBHOYCKOPEHHOM
NPAMONMHENHOM ABUXXEHUU
Csob6ogHoe nageHne. ®opmynbl, onucbiBaloUiMe CBOOOAHOE MafjeHue Tena no
15 BepTMKanu (4BUXeHWe Tefa BHU3 UM BBepX OTHOCWUTENIbHO MOBEPXHOCTM

3emnn). TpaduMku 3aBUCMMOCTM OT BPEMEHU [A8 MPOEKLUU YCKOPEHUS,



1.6

1.7

1.8

1.9

1.10

1.11

1.12

MPOeKLMN CKOPOCTM U KOOpPAMHATBI Npu CBOGOLHOM MajeHWU Tena Mo

BepTuUKann

CKOpOCTb pPaBHOMEPHOTO [ABUXEHUS Tefa MO OKPYXHOCTW. HanpaBneHue
CKOpOCTH.
dopmyna AN BbIYMCAEHUS CKOPOCTU Yepe3 paguyc OKPYXHOCTU U NEpuof

obpaleHuns:

2TE
T

Ll,eHTpOCTDEMVITEI'IbHOG YCKOpEHNUE. Hal'lpaBJ'IEHVIe LUEHTPOCTPEMUTENBHOTO

YCKOpPEHUA. (Doplvlyna ONna BblYNCNTEHNA YCKOPEHUA:!

®opmyna, CBA3bIBaK LA NMEPUOS M YaCTOTY o6palyeHus:

1
v ~T

Macca. lNMnoTHOCTb Bew,ecTBa. tDopmyna Anga BblYHUCIEHUA NNOTHOCTU:

Cuna - BekTopHas u3snyeckas seinunHa. CnoxeHue cun

ABneHune nHepumn. Mepsbiii 3aKOH HblOTOHA

BTopoii 3aKoH HbloTOHa:

F=mm

CoHanpaB/IeHHOCTb BEKTOPa YCKOPEHUS Tena u BeKTOopa CU/bl, AeCTBYOLW e Ha
Teno

B3aumogeiicteue Ten. TpeTuil 3aKkoH HbloTOHA:

N2-A =

TpeHI/Ie MOKOA N TPEHNE CKOJIbXXEHUA. <Dopmyna aNna BblYHNUCNEHNA MOAYNA CUSbI

TPEHUA CKOJIbXXEHUNA!



1.13

1.14

1.15

1.16

1.17

1.18

Jedopmauyns Tena. Ynpyrue u Heynpyrue pgedopmauuu. 3aKoH

pedopmaymnm (3aKoH 'yka):

F =k-Al

BCGMVIpHOE TAroteHue. 3akoH BCEMUNUPHOTO TATOTEHUNA!

Cuna TAXecTU. Y CKOpeHUe cBO6OLHOIO MajgeHms.
dopmyna 4NA BbIYUCIEHNA CUbI THXECTU BOHNM3N MOBEPXHOCTU 3eMn
OsuxxeHune nnaHet Bokpyr ConHua. NMepBas KOCMUYecKasd CKOPOCTb.

HeBecomocCTb 1 Neperpysku

MmMnynbc Tena - BeKTOpHas hm3nyeckas BeNNUYMHA.

p=Twu

MmMnynbc cucteMmbl Ten. MNameHeHne numnynbca. MMmnynsc cubl

3aKOH COXPaHEeHWs UMNybca A8 3aMKHYTOW CUCTEMBI TEN:
p —n —const
PeaKTUBHOE ABUXEHWE

MexaHunuyeckas pa6ota. ®opmMyna A8 BblUNCeHUs paboTbl CUJbI:

.4="008a

MexaHn4yeckas MOLWHOCTb:

KnHeTnuyeckas n noTeHynanbHasa aHeprusa. dopmyna gng BblYUCNEHUS
KWHETNYECKOI 3HEPTUUN:

2

JiRJ

Eh= 200
2

Teopema 0 KWUHETUYECKON aHeprun. dopmyna ans BbIYUCIEHUS NOTEH

ynpyroi

n: F=mg.

unanbHOo



1.19

1.20

1.21

1.22

1.23

JHeprmnn Tena, NOAHATOroO

Hag 3eMnéii:

Ep=mgh

MexaHun4yeckas HeprunAa:

E =EK+Ep

3aKoH COXpaHeHNA MeXaHMNYecKoli JHeprun. d>op|vlyna onAa 3aKoHa CoOXpaHeHus

MeXaHWYeCKoW dHeprum B OTCYTCTBME CUN TpeHUA: E = const.

MpeBpaweHne MEXaHUYECKOW IHEPTUM NPU HANIMYUMN CUMBI TPEHUS.

MpocTble MEXAHU3Mbl. «30/10TO€ MPaBUIO» MeXaHUKMU.
Pblyar. MoMeHT cunbl: M - Fl.

Ycnosue paBHOBECKUA pblyara:

—N} ~ .. =0

MOABVXXHbBIV M HEMOABWMXHBIA 610KK. KM [ npoCcTbiX MEXaHW3MOB,

[atpayrHHas

JasneHve TBEpaoro rena.

d)opmyna onga BblYNCNeHNA faBieHNA TBép,ﬂ'OFO Tena:

F
p = T -
[OaBneHue rasa. ATMocepHoe faBneHue.

rVI,CI,pOCTaTVIl-IECKOE LaBNlEHUE BHYTPU XXNOKOCTW.

tDoplvlyna ONnA BblYHNCNEHNA faBNEHNA BHYTPU XXNOKOCTU:

p=p® +pLy,

3akoH Mackana. MmgpaBnuyeckuii npecc

3akoH Apxumega. ®opmyna [ns  onpeAeneHns BbliTanKuBaloLLe

,D'EVICTByIOU.LeVI Ha Teno, I'IOpr)KéHHOE B XXNAKOCTb UK ras:

:p&

Ycnosue nnasaHus Tena. NnasaHue CyfoB M BO34yXOonnaBsaHue

CUnbI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHuuyeckue konebaHus. AmMNAuTyga, Mepuos W YacToTa KosebaHwuii.

®opmyna, cBA3bIBaKO LW AN YACTOTY M Nepuog KonebaHuii:

v-T
MaTeMaTU4yeCKMn U MNPYXWUHHbIA MaaTHUKK. [lpeBpauieHne 3HEprum npu

Kone6aTenbHOM OBVXXEHNN
3aTyX&IOLLI,VIe Kone6aHus. BbIHy)i(,quHble Koneb6aHuns. Pe3oHaHC

MexaHnyeckne BOJIHbI. I'Ipo,qoanble M nonepe4vyHble BOJIHbI. OnvHa BONIHbI ©

CKOPOCTb paCnpoCTpaHEHNA BOJIHbI:

X=n-T

3ByK. FpOMKOCTb M BbiCOTA 3ByKa. OTpaKeHue 3BYKOBO BOJIHbI Ha rpaHuue
ABYyX cpef. MH(pa3ByK 1 ynbTpasByk

MpakTuyeckne paboT bl

Mi3vepeHne cpefHein MAOTHOCTM BeLW,eCcTBAa; apXUMeAOBOW CWJbI; XECTKOCTU
NPYXWUHbI; KO3 MUNEHTA TPEHUS CKONbXEeHUsA; paboTbl CWAbl TPEHWUSA, CUNbI
YyNpPYyrocTu; cpefHeil CKOPOCTU [ABUXEHWS 6GpyckKa MO HaKAOHHOW MNOCKOCTH;
yCKOpeHus 6pycka npu ABMXEHWU MO HAKAOHHOW MNAOCKOCTU; 4acTOThl M
nepuofa KonebaHWihi MaTeMaTMYeCKOro MasaTHMKA; 4YacToTel W mnepuoga
Koneb6aHUii NPYXWHHOINO MasiTHWKA; MOMEHTA CU/bl, AEACTBYIOLWEr0 Ha pblyar;
paboTbl cuAbl YyNnpyroctm npu nogbeéme rpysa C MOMOLWbLI HEMOABUXHOTO
6n10kKa; paboTbl CUMbI YNPYFrOCTU NpU NOAgbEME rpy3a C NOMOLW b NOABUXXHOTO
6noka.

WccnefoBaHne 3aBUCUMOCTW apXMMefOBOW CUAbl OT 06bEMa MOTPY>XEHHON
yacTu Tena U OT NAOTHOCTU XWUAKOCTU; HE3ABUCMMOCTUN BbiTaNKMBAKLLEN CUMBI
OT MaccChl Tena; CU/bl TPEHUSA CKOMbXXEHUA OT CU/bl HOPManbHOTO JaBNAEHUSA U OT
poja MOBEPXHOCTW; CUMbl YMNPYroCcTW, BO3HMKAKLWEA B MPYXWUHE, OT CTEMEHMW
pethopmMayuy MPYXWHbI;, YCKOpPeHUs 6pycka OT yrna Hak/ioHa Hanpas/fto W el;
nepuoga (4acToTbl) KonebaHWn HUTAHOTO MasATHUKA OT A/INHbLI HWUTU; Nepuoga
Koneb6aHUii MPY>XMHHOTO MasiTHMKa OT MacChbl rpy3a M XXECTKOCTU MPYXUHBbI;
nccnefoBaHne He3aBUCUMOCTM nepuoga KonebaHW HUTAHONO MasiTHUKaA OT

Macchl rpysa. MpoBepka ycnoBus paBHOBECUs pbluara
dusnyeckne NBNEHWS B MNPUPOAE: MNPUMEPbl  ABUMXKEHUS C  PasMyHbIMY

CKOPOCTAMM B XXMBOW M HEXUBOIW Npupoge, 4eCTBUE CU/bI TPEHWS B NMPUpPoae U

TeXHUKe, npunuvebl W OTAWUBbLI, ABWUXEHWE MNNaHET COMHEeYHON cucTeMbl,



1.31

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

peakTUBHOE ABMXEHMWE XNBbIX OPraHW3MOB, pblyaru B Teje YeNOBeKa, BAUAHUE
aTMOC(EepPHOro [AaBfEHWS Ha >XXMBO OpraHwW3m, nnaBaHue pbiG, BOCMpPUATHE
3BYKOB XWBOTHbIMM, 3eMNeTPSACEHNE, CEiCMUYECKIME BOJIHbI, LyHaMW, 3X0
TexHuYeckne ycTpoicTBa: CNUAOMETP, AAaTUYMKU TMONOXEHUS, PACCTOSHUA W
YCKOPEeHUs, [AWHAMOMETP, MOAWMWUMNHUKNA, PpaKeTbl, pblyar, MNOABUXKHBIA 1
HENOABVDIKHbIA 6710KW, HaKNOHHAs MJIOCKOCTb, NMPOCTbIE MEXaHW3Mbl B 6bITY,
coobljatouiMecs CoCyAbl, YCTPOWCTBO BOAOMNPOBOAA, FMAPABAMYECKUIA mpecc,
MaHomeTp, GapomeTp, BbICOTOMEpP, MNOPLWHEBOW HAcoc, apeoMeTp, 3IX0NOT,
MCMONb30BaHMeE YNbTPa3ByKa B ObITY U TEXHUKE

TEMNOBbLIE ABAEHUNA

OCHOBHbIe MoNoXeHNA MOI'IBKyI'IFIpHO-KI/IHQTVI'—IQCKOVI Teopun CTpOoeHus
Bewectsa. Mogenn TBEPLOro, XMUAKOTo 1 ra3006pa3Hor0 COCTOSAHNIA BeuwiecTBa.

KpucTtannuueckue n amopHbie Tena

[ABuxeHne yactuy, BeLW ecTBa. CB43b CKOpPOCTH OBNXEHNA yactumy C

TemnepaTypoli. BpoyHOBCKOe gBUXeHue, auddysns
CMmaumBaHve 1 KanunnsapHble ABAEHUSA

TennoBoe paclWUpeHne U cxatue

Tennosoe paBHOBeCUE

BHyTpeHHFIFI JHEepruna. Pa6oTta wu Tennonepegaya Kak cnocobbl WM3MEHEeHUS

BHYTPEHHEN 3HEpPTuK
Bugbl Tennonepegayun: TeNNONPOBOAHOCTb, KOHBEKLUS, U3NTyUYEHUE

HarpeBaHVle n oxnaxpeHune Ten. KonnyecTtBso TENNOTHI. Y nenobHas

TeNnN0EMKOCTb:

Q=cw(t:i-tl)

3aKoH COXpaHeHMA 3HeprmMn B TeENJO0BbIX Npoueccax. YpaBHeHme Tennosoro

b6anaHca:

=¢
+
=¢
1
1
o

I/IcnapeHme N KOHpAeHcauusd. WM3mMeHeHue BHyTpeHHeVI aHeprnnm B npouecce
mcnapeHnsa n KOHAEeHCauunn. KnneHne XuUAKOCTHU. Y nenoHas TEennoTa

napoo6pasoBaHuda: L = Q/m

BnaxHocTb BO3AYyXa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2

3.3

3.4

3.5

3.6

MnaBneHne W KpucTannmsauns. MI3MeHeHUe BHYTPEHHelW 3Hepruu npw

nnaBneHnmM n Kpuctannmlaynin. Y[oenoHasa TennoTta njaaBneHus:

BHyTpEHHHH JHeprmna cropaHua Ttonnunsea. Y oenoHas Tennora CropaHmga Tonnmnea:

g =Q/m

MpuHunnbl paboTbl TennoBbIX gBuratenein. KM/ tennosoro geuratens

MpakTuyeckne pa6oT bl

N3mepeHne yaenbHOW TENNOEMKOCTU MeTanjMYecKoro UMAUHAPA; KOMM4vecTBa
TENNOTbl, MONIYYEHHOTO BOAOM KOMHATHOW TemnepaTypbl (UKCUMPOBAHHOIA
Macchl, B KOTOPYH ONYLEeH Harpetblii UWAUHAP; KOJMYECTBA TENOThl,
OTAAHHOTO HarpeTbiM LMWAMHAPOM, MOC/e OMNYCKaHUsS ero B BOAY KOMHATHOM
TEMMepaTypbl; OTHOCUTENIbLHON BRAXHOCTW BO34yXa; YAENbHOW TEMNOThI
nnasneHus nbga. WccnepoBaHWe M3MEHEHWs TemnepaTypbl BOAbl  Mpu
Pa3sNNUYHbIX YCNOBUAX; SIBNEHUS Tenjoo6MeHa Npu CMelUBAHUW XONOLHOW K

FOpFI'-IEI\/‘I BOAbl, npouecca ncnapeHmna

®usndyeckne ABNEHUA B Npupode: MOBEPXHOCTHOE HaTsXKeHWe U KanunnspHble
fBNEHNS B MpuUpoJe, KpUCTannel B npupoae, usnydeHue ConHua, 3amMep3aHue

BOJOEMOB, MOPCKME 6pn3bl; 06pa3oBaHne PoChbl, TyMaHa, WHEes, CHera

TexHuueckue ycTpoicTBa: Kanunaspbl, NpUMepPbl UCMOb30BAHWSA KPUCTa/oB,
XULKOCTHBIA TEPMOMETpP, AATUMK TemMnepaTtypbl, TEPMOC, CUCTEMA OTOMIEHWUS
LOMOB, TUTPOMETPbI, NCUXPOMETpP, napoBas Typ6WHa, ABUTaTeNb BHYTPEHHErO

cropaHus
OQNEKTPOMATHWNTHBLIE ABNEHWA
QnexkTpusaumna Ten. 1sa Bua 3NeKTPUUYECKUX 3apAL0B
B3anmogeiicTBne 3apsi>KeHHbIX Ten. 3aKoH KynoHa
3aKOH COXPaHEeHWs 3IeKTPUYECKOTO 3apsaja

QHEKTpVI‘-IECKOQ none. Hal'lpﬂ)KéHHOCTb INNEKTPpUYECKOro nons. |_|pI/IHLI,I/II'I

CYynepno3nLmy 3NeKTPUYECKUX Noseil (Ha KAYeCTBEHHOM YPOBHE)

Hocutenu NIEKTPNUYHECKNX 3apAnos. AEVICTBMG INEKTPNUYECKOTO nonda Ha

INEKTPUNUYHECKNE 3apAaabl. |_|pOBO,CI,HVIKI/I N ON3INEKTPUKN

MOCTOAHHbIW 3]'IeKTp|/I‘-IeCKVIl7I TOK. ﬂ,eﬁCTBMH INNEKTPNYECKOTO TOKa. Cwnna TOKa.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

Hanps>xxeHue.

I =q/t, U=AIg

ONIeKTPUYECKOe CONPOTUBNIEHNE. Y efibHOe 3/IEKTPUYECKOEe COMPOTUBJIEHNE:!

R =pl/S

3akoH Oma gns yyacTtka afiektpuyeckoi uenu: | = U/R

MocnefoBaTtenbHOe COeqUHEHME npoBOAHWNKOB:

/1=12; N=NT+n2; R=R{-R2

I‘Iapanneanoe coegnHeHne NpOBOAHWKOB PaBHOIo CONpPOTMBNEHNA:!

CmewaHHble coefqUHEHNSA npoBOAHUKOB

Pa6oTa n MOWHOCTb 3neKTpuyeckoro toka. A = Ult, P = Ul

3akoH Oxoynsa - JleHua:

OnbiT OpcTtega. MarHuTHoe nojie NPAMOro nNPoOBOAHWKA C TOKOM. JInHWUMK

MarHUTHOW UHAYKLUK

MarHuTHOoe nofe MNOCTOAHHONO MarHuTa. B3aVIMO,CI,eI7ICTBI/Ie MOCTOAHHBbIX

MarHuToB
[eicTBMEe MArHUTHOTO MNOMA Ha NPOBOAHUK C TOKOM
OnbiTel ®apages. ABneHMe 3eKTPOMArHUTHOW NHAYKUMK. MpaBuno JfleHuya

MpakTunyeckme paboTbl

N3mepeHne  3NEKTPUYECKOTO  COMPOTUBMIEHUS  PE3UCTOpa; MOLLHOCTU
3/1EKTPUYECKOTO0 TOKA; paboThl 3N1EKTPUYECKOTO TOKA.

WccnepoBaHWe 3aBUCUMOCTM  CU/bl  TOKA, BO3HWKAKILWEFO B MPOBOAHUKE
(pesucTopbl, N1amMnoyka), 0T HanNpsHKeHUs Ha KOHLaxX MPOBOAHUKA; 3aBUCUMOCTU
CONPOTUB/IEHUS OT AAWHbI MPOBOAHWKA, NAOLWAAN €70 MOMEPEYHOro CEYEHUs U

YOEeNbHOIo CONPOTUBMEHNA.



HpOBepKa npaBujia AJIA SJICKTPUYCCKOI'O HAMPSXKCHUA TPU MOCIEAO0BATCIIbHOM
COCAUHCHHUU TIPOBOAHUKOB, IIpaBUJIa AJIA CHJIbI 3JCKTPUYCCKOIO TOKa TIIpU

napajIeIbBHOM COEUHEHUH MPOBOJHHUKOB (PE3UCTOPBI U JIAMITOUKA)

Qusuveckue A6NeHUs 6 HpUpooe: SIEKTPUUECKHE SIBJICHUS B atMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE ToJie 3eMut, apeii¢) moJrocoB,
POJIb MAarHUTHOTO TOJIS 1T )KU3HU Ha 3eMile, MOJISIPHOE CUsIHUE
Texnuueckue ycmpoiicmeéa: 3IEKTPOCKOI, aMIlepMeTp, BOJbTMETP, PEeOoCTarT,
CUETUMK  DJIEKTPUYECKOHM  ODHEPrHH,  BJEKTPOOCBETUTENIbHBIE  IPUOOPBI,
3.18 HarpeBaTesbHbIE 3NIEKTPONPHOOPHI (mpumepsi), 3JIEKTPUIECKUE
NPEeAOXPAHUTENH, 3JIEKTPOMArHUT, OJJIEKTPOABUraTeNb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOIO TOKa
3.19 DnexTpoMarHuTHble BOJHEL [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monenb ceta. [IpsaMonuHeiiHOe pacnpOCTpaHEHUE CBETA
321 3akoH oTpakeHus cBera. Ilnockoe 3epkaio
3.22 IIpenomienue ceeTa. 3aKOH NMPENOMIIEHUS CBETA
3.23 Jucnepcus ceeta
324 Jlunza. Xon nyueii B nuH3e. PokycHOe paccrosHue JUH3bL OnTHueckas cuia
. ma3el D = 1/F
3.25 I'nas kak ontuyeckas cucrema. Onrudeckue nprudopsb
Ipaxkmuueckue pabomuol
#iHPar###3Mepenne ONTUYECKOW CUJbl coOuparomneil JUH3bL, (HOKYCHOTO
paccTosiHusS coOMparoeit IMH3HI (110 CBOHCTBY PaBEHCTBA Pa3MepPOB MpeaMera ’
n300pakeHus, KOraa MpeAMeT pacloiOKeH B JBOMHOM (DOKyce), MoKaszares
3.26 MIPEIOMIIEHUS! CTEKIIA.
#iPar###ccnenosanne cBolicTBa M300paKeHUs, MOJNYYEHHOTO C TMOMOIIBIO
cobuparoieli JIMH3bI, M3MEHEHUs (POKYCHOrO pPacCTOSHUS NIBYX CIOKEHHBIX
JIMH3, 3aBUCUMOCTU yrIJja MpeJoMJEeHUs CBETOBOrO Jiyda OT yrijla NajeHus Ha
IpaHuLe «BO3AYX — CTEKJIO»
397 Quzuuecxue serenus 6 npupooe: 3armenuss Conanma u JIyHbL, 1BeTa Tel,
' onrTudeckue sipieHus: B atmochepe (uBer Heba, pedpakuus, pamyra, MEPaXK)
308 Texnuueckue ycmpoiicméa: O4YKH, Tiepuckomn, (Qoroanmapar, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBEGLIE ABJIEHUA
4.1 PanuoaktuBHOCTE. Anb(a-, Oeta-, ramma-usnydenusi. Peakiuu anbda-u Oera-




pacnana

42 Omnsrtel Pe3epdopna nmo paccessHuro anbga-dacruu. [InanerapHas Mmogens aToma

43 Cocras aTomHoOro sigpa. M3oromnsl

4.4 Ilepuon monypacnana aTOMHBIX siAEP

45 SnepHble peakuMy. 3aKOHbI COXPAHEHUS 3apsiIOBOr0 U MaCCOBOIO YHUCEN
Qusuveckue s6IeHUs 6 NPUpooe: €CTECTBEHHbIH pPaMOaKTHBHBIN  (oOH,

4.6 KOCMUYECKHE JIy4M, paAUOAKTUBHOE H3JIy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
NENCTBUE PATHOAKTUBHBIX U3JIy4€HUI HA OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmsa: CeKTPOCKON, UHAWBUAYAIbHBIA JO3UMETP, kKaMepa

Bunbcona, sinepHas SHEpreTuka




YUYEBHO-METOANYECKOE OBECIHHEYEHHE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IS YUEHUKA

» ®uzuka 9 knacce/ [epeikun UM, I'ythuk E.M., MiBanoB A.W. u ap.
AxkumoHepHoe 00mecTBo «M3narenbeTBo «IIpocBemenne
®dusuka 8 knacc/ [leppimkna UM, I'ytauk E.M., UBanoB A.U. u np.

AxkumoHepHoe 00mecTBo «M3narenbeTBo «IIpocBemenuey

METOINYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

bubmuoreka [IOK https://m.edsoo.ru

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubmuoreka [IOK https://m.edsoo.ru
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