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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa30BaHUSA
COCTaBJicHa Ha OCHOBE TOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha AEITENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Y4YCHHUS, a TAKKE
MEXKMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[Tporpamma no ¢u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpeajiaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYarOIIXCS.

[IporpamMma mo Qu3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpeIMETY.

dusuka SBISETCS CHCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (QU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOILIECCOB H
SBJICHUN, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (QU3NUECKOM
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpenroiaraeT OBIAJECHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JAaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranmsanusx Poccuiickoii ®@exepanuu, peamru3yOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcra npocsenienus: Poccuiickoit @enepaunu (MpoToKoa ot 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

npHOOpETEHHUE HHTEpeca W CTPEMJICHHS OOYYaloImUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEUNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBl U DKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPoOpMaluel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE WH(POpMALUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
Cc (Qu3MNKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

oOpa3oBaHust OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 4aca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKkTep, YUUTeNb eJaeT BbIOOp MPOBEICHUS



7a00paTOPHBIX pPabOT W OMBITOB C YyYETOM HHAMBUAYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mke.



COJAEPXKXAHME OBYUYEHUA
7 KJIIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUHU OKPYIKAKILEro MUpa.

®usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapogHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu pApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOY.
EcTecTBeHHOHAyuYHbI METOJ TMO3HAHMS: HAOJOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3amepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX Tel.
5. M3mepenue temmeparypbl IMPU NOMOIIM XKHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysun.
3. HabGmomenue  siBmeHuid,  OOBSACHSIONMIMXCS  TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe IBHXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tell KaKk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsA. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmronenue siBneHUs HHEPIUH.
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aWMOACHCTBUU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKaA B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa IO
HAKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUA (AeopMmaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

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



JlaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPABIMU TEJNAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOMHBI. ['mapocraTnyeckuid
napajaokc. Coobmiaronirecs: cocyasl. ['uapapnmyeckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. OnbiTr Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
TE€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEJ: IUIABAHHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MNIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJI€ OT 00bEMaA MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeomMerpa WM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeNIeIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pblyara. [IlpumMeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NIPU PABHOMEPHOM JBUXKEHUU Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. H3smepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKON TEOPUHU.
CmaurBaHU€ U KaOWUISIPHBIE sABJICHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. 33791131 TeIUIoNepeaadu:
TETIONPOBOJAHOCTb, KOHBEKIIUS, U3TYUCHHE.

KomanyectBo TemnoThl. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JTaBJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ temnoBoro asurarens.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUSI.
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10.
11.
12.
13.

Ha6monenue auddysnmn.

HaGmronenue siBnennii cMauyMBaHUS U KaNWJLIIPHBIX SBICHUN.
HaGmronenue TennoBoro pacmpeHust Tedl.

M3meHeHne naBieHUs ra3a MpyU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUE TIPU COBEPIIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTypbl IPH TUIABIICHUN.
Mopenu TerioBBIX ABUTATENICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIHM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCTH JaBJIEHUS BO3lyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIb/A.

Pa3znen 7. DinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CHIJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh dnextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUYECKUM 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DINEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIMpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEUIECTBA. 3akoH OMma
nns ydactka uenu. [locnenoBarenbHOoe W mapauieIbHOE — COEOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOr0 ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre 1eTH U MOTPeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoOe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTAaTENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME S3IEKTPOJBUTATENIE B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoMarHuTHON nHaykuuu. [IpaBuno Jlenua.
DnexTporeHeparop. CrocoObl  MOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us TeJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS AIEKTPUUECKUX 3apsI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToUYHMKN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne cuitbl TOKa aMIepMETPOM.
. I3MepeHne 3JeKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n MmarazuH COIpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHye HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM.

DNeKTpOABUTaTENb OCTOSIHHOTIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHUH.

OneiTel @apases.

3aBUCHMOCTh HANpPABJIEHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DSJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHMKU U
JUBJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIEMH TOCTOSTHHOTO TOKA.
N3mepenure u peryJupoBaHue CUJIbl TOKA.

N3mepenue u peryianpoBaHue HAMPsKEHUs.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Ye€pe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3yuyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMpU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCIIEIOBAHNE W3MEHECHMI 3HA4Y€HUS M HANPAaBICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHas Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyckopeHHOe mNpsMOJIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. [leprog m wacrota obpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoit 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIMA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJla
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlmxenue ruta”er BOokpyr ComnHpa. llepBas kocMmuueckas CKOPOCTb.
HesecoMocCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKeCTH, yHpPyrocTH,
Tpenust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprUs Tea, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus c:katou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW dHEPIHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYeCKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEGKTOPUM JBHIKEHHMS OJHOTO M TOTO K€ Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmronenne MexaHW4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTETLHO KaOMHETa (PU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aWMOICHCTBUHU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPHUKA WITU TEIIEHKKH.

OmnpeneneHrne cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIA JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBMDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhduIreHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIEHOMN MMOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHNEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS DHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM BUKEHUH.

3aryxaomue — koiebaHus.  BbiHykaeHHble — konebaHus.  Pe3oHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHM4ecKux BOJH. [IpomoneHbele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHBIX U MIONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M MEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHHUKA.
2. Omnpenenenue 4acTOTHI U IEpUOa KoJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOoleOaHU NPy KUHHOTO MasgTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJeOaHuil
NPY>KUHHOTO MAasATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIeKTpOMarHuTHble  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.



OnexTpomarHuTHas npupoja csera. CKOpocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonmHenHoe
pacrnipoctpaHenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs1 cBera. [lonHoe BHyTpEeHHee
OTpaKEHUE CBeTa. VICNonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1mH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTuyeckas cHUCTeEMA. bBIM30pyKOCTh U
JNaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyei B coOMparolie JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

W P N DU A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Ilonydenue n3o0pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IMPH UX HAOIIOJACHUH 4Yepes
[[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHHS.

Onwitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v norioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIYYEHHM HA JKUBbIC
OpTaHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINN MOTYJIb TIPEIHA3HAUEH AJIsi CUCTEeMAaTH3alH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (M3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1o (u3nuke s 0oO0ydJarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUN TPUPOJBI U TEXHUKH, OBJIAJICHUE YMCHHSIMHU OOBSICHATH (pu3nyeckue
SIBJICHUS, TPUMEHsS TOJIydEHHbIE 3HAHMS, pellarh 3aJa4yd, B TOM YHCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaju3yeTcs
32 CY€T TOro, 4YTO OOYy4YaloIIMeCs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHITH
bu3nyecKkue SBIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM KU3HMU;

UCII0JIb30BaTh HAYYHBIE METO/Ibl MCCIIEJOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUisl IPOBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, TPAKTHUECKOTO HCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare usyuenus (pU3MKA HA YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus

y oOyuatomierocs OyayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKOMN
(bu3nuecKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIMA
bus3uKy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX INPHUHILMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAadeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHIIEH COCTAaBIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAY4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLUMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBBIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(popMUPOBAHHOCTb HaBbIKa pedekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

- AKTMBHOE y4YacTHE€ B PEIIECHUU IPAKTUYECKHX 3a1ady (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHW3alldd, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIE U (U3HUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPodecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELIEeHUs 3aj1ad B
o0JacTh OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM M IMyTed ux

pelieHus;

e 8) agmanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COUHMAJBbHON W NPHUPOTHON
cpeasbl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUU TMPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITEILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIHpPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 00JaCTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pA3BUTHS B MNPUOOPETEHUM HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHUCTBUM C Y4YETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
ob11ero oopa3zoBanusi y oOy4aroierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUA, PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC ICHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue 1eiicTBUA:
e BBIBIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMKA, OCHOBAHUS JIJIS
0000111eHS ¥ CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUU (U3NUECKUX
SIBJICHUI ¥ MPOIIECCOB, JIETaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(GU3HYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS;

OLICHWBAThb Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ HCCIIeIOBAaHUS WA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHUST U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBHIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI M 3alPOCHI NMPU MOUCKE U
orOope MH(OPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOUW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHBbIE Ha pElICHHE 3aJaud U TMOAJIep)KaHHe
OJ1aroxenaTeabHOCTUA OOIIECHNUS;

COIOCTABISATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuarnora, 0OHapyKHUBATh Pa3INuMe M CXOACTBO ITO3UIIHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABISATh PE3YIbTAaThl BHIMOIHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  NPEUMYILIECTBA  KOMaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUM KOHKPETHOW (U3ndYecKon
npo0ieMBl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITIOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO WM KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMMHU
YIeHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOUIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYaIHsX, TPEOYIOLINX
JUI pelieHus: (pU3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3IMYHbIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYaJdbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIIeHUs PU3NUECKON 3a1a4u WU
IUTaHAa MCCIIEJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEesTEeIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3MYECKOTO WCCIACAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYJTHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTO YEJIOBEKAa B XOJ€ CIOopa WM JAUCKYCCHUHU
Ha HAYyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty oOyuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMECHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuna,  gedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOOUIAIOLIUECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpLUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OChIO
BpallleHus, IMepenaya AaBi€HUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejd, MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONMHCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY>KalollleM MHpe, B TOM uHcle (u3nyeckue SBICHUS B MPHUPOJE:
OpPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEXUBOU
NpUpOJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHMSHUE
aTMOC(EPHOTO NTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHHUE PhIO, phlUuaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHU;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3ndeckue BETWYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KUHETUYECKasi M TMOTEHIMalIbHAs SHEPrusi), MPU OMUCAHUU MPABUIBHO
TPakTOBaTh  (U3MYECKUI  CMBICA  HUCHOJIB3YEMbIX  BEJIMYMH, HX
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs Cui (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0yoka),



«30JI0TO€ TPABHJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 [EHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1a4d 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLlEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICSATH IPOBEPSIEMOE
OpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIlepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYHHBI OT
IpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTH IyTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHU [IBHXKEHMSI Teia, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
IOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU Tela, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHMM  y4e€OHOTO MCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl IMPEAOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC



NOPEIIOKEHHBIX TaOMUI] U TpadHKOB, J€NaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpEeHHs] (PU3MYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBKCHHS,
JaBIEHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJIA, JIEHCTByIOIIas  Ha
HOTpYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUA
OPOCTHIX MEXaHU3MOB), CIEAysd NPENJOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUN HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJIINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMXKHBINA M HENOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMED, MOPIIHEBOI HACOC, apEOMET), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3NYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWH(MOPMALMIO O  MPUMEPaXx)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpallieHuyd ¢ IpudopaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IUYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONW HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEcKOro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiageTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMAIK (PU3NIECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsS O pe3ylbTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU 3TOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, CONPOBOXKAAThH
BBICTYIUUICHUE NTPE3EHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUI pacHpenesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMINbl,  BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMICCKUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTeb,
AJIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIlonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWUIIPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIEKTPU3AIUS TEJ, B3AMMOJICHCTBHUE 3apSAI0B, MEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MAarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHWE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B Tpupojae, u3inydeHue CoiHIa, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MATHUTHOTO TOJIS JIS JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIIoTa NapooOpa3oBaHUs, ylelbHas TerioTa
CropaHus TOIUIMBA, KO3(PQPHUIIMEHT TOJNIE3HOTO JEWUCTBUS TETUIOBOM



MAaIlTMHbI, OTHOCUTENbHAS BIAKHOCTh BO3yXa, JJIEKTPUUECKHUN 3apsi,
Cuja TOKa, DJIEKTPUYECKOE HAMNPSIKEHHE, COMPOTHBIICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpU OMHCAHWM TMPaBWIBHO  TPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIWMYHMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl ydacTKa 1€, 3aKOH
Jbxoyns—JleHla, 3aKkOH COXpaHEHUs OSHEPIUM, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTeMaTHYECKOE
BEIPAKEHHE,

OOBACHITh (U3MYECKUE TPOIIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
PUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IIaroB ¢ OmMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUA, WCTIONB3YS 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
YCIIOBHUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX N7 pelieHHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pelieHUs, NPOBOAUThL PACUETHl W CPABHHUBATH
MOJIYYeHHOE 3HaUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3HYECKUX METO/OB, HCIIOJB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI KCCIICIOBAHUS, J€JIaTh BHIBO/IBI,

MPOBOJUTh OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
$u3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IIBETa H3IyYarolied (MOronaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJACHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TIOCTOSHHBIX MAarHHWTOB, JEHUCTBUS
MarHUTHOTO TOJIi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHWUTA,



CBOICTBa D3JEKTPOJBUTATENI MOCTOSHHOTO TOKa): (POPMYyIUPOBATH
poBepsieMble MPEAMNOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONKUCHIBAThH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMBIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSDHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
PE3yNBTAaThl U3MEPECHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BETUYHUHBI OT
IPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOLIAAXA IONEPEYHOIO
CEYEHHUs U YAECIBHOTO COIPOTUBIICHMS BEIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsSIKEHUS Ha IPOBOJHUKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHOW MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

co0Jro1aTh NMpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJITMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOAWTH  TpUMEPHl  (HAXOAWTH WHPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTH MPH OO0paIllEeHUH ¢ MPUOOpamMu u
TEXHHYECKHUMHU YCTPOWCTBAMHU, COXPAHEHHs 3I0POBbSI U COOJIONCHHS
HOPM DKOJIOTHYECKOTO MTOBEJICHUSI B OKPYKAIOIIEH CpeJie;

OCYILIECTBIIATh TOUCK WHpoOpManuu (HU3HIECKOTO COJCPXKAHHUA B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH U TyTEM CpaBHEHUS
JONOJHUTENPHBIX ~ MCTOYHUKOB  BBIACISTH  WHPOPMALUIO, KOTOpas
SIBJISIETCS IPOTHBOPEYHBOM MM MOXKET OBITh HEJIOCTOBEPHOM;
WCTIOJIb30BATh NPU BBITOJHEHUHU YYEOHBIX 33JJaHUN HAy4HO-TIOMYJISIPHYIO
auTeparypy  (pU3MYECKOro - COAepiKaHUs, CIPAaBOYHBIE MaTEpUAIbI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHHOPMALIUHU U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHUS,
0000mmasi wH(pOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJCpXaHHUA, B TOM 4YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
NPOCKTHON HIIM MCCIIEOBATEIBCKON NESATETbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIONIb30BaTh ~HM3YYCHHBIH IOHATUHHBIA ammapatr Kypca (QH3HKH,
CONPOBOXK/IATh BHICTYTUICHUE MPE3CHTALIUCIH;

IpY BBHIMOJHEHUH YYEOHBIX IPOEKTOB W UCCIEAOBAHMHA (DU3HMUECKUX
IPOIIECCOB pacIpeneisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
TIOCTAaBJICHHBIMHU 3a/1a4aMU, CJICJANUTH 32 BBHIMOJHEHUEM IUTaHA IEHCTBUI 1
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIH BKIIQJ B
JESTENbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMO/JICHCTBUE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(JIUKTHL.

K xonIty 00yueHus B 9 kjacce rmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJIB30BaTh IOHATHUS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, NjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTPHl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, 6eTa- U raMMa-u3IydeHHs,
U30TOIIbI, IIEPHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE HPSMOJIMHEWHOE [IBHKEHUE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIDKCHHE, KOJIeOATeIbHOE JBUKEHHUE (3aTyXaroniue u
BBIHYKJICHHBIE KOJeOaHusI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITyYeHMsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpyKaromeMm Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MPWINBBI ¥ OTJIMBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SBJICHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE JIy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsi U MTHOBEHHAs CKOpPOCThb Teja MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEpEeMEIIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, HUMIIYJIbC Tela, WMIYJIbC CHIIHI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIbHAS DSHEPTHs Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas DSHeprus,
MIEPUOJT U YacTOTa KOJIEOAHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIWYHH,
0003HauUeHUA W E€AUHMIIBI (PU3UYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMH BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, MPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



OpHU SAEPHBIX PEaKIUsAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbple 3a7aud (OmMUparoImuecs Ha cucteMy u3  2-3
yYpaBHEHHUI ), HCTIOB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UIECCKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE AJISl PEUICHHs], IPOBOJUTH PACUETHI U
OIICHWBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METONOB, MCIOJb3Ys] OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
Pe3yNIbTaThl HAOIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJIEOaHWH, MPSMOIMHEHHOE paclpOCTPAHEHHE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie M CBOMCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa M  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOJBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpemHee 3Ha4YeHHWE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTEIHHOTO MPUOO0Pa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHOH CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIWHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpejoMJIeHHs] OT yria



najieHusi): IUIAHUPOBAaTh HCCJIEOBAaHUE, CAMOCTOSITENIHO COOMpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BHUJIEC TaONWIl U TpaduKOB, IeJaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEI0BaHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOTHOTO MaJeHUs, *KECTKOCTh MNPYKHUHBI, KOAIPQPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHUYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TNPYKMHHOTO MasiTHUKOB,
onTHYeCKas Ccwia coOuparomed JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJTM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO /1A,

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIE:
CHOUIOMETP, NaTUMKHU IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bumbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbl IS
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie B COOMpAIOLIEH TNH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTH MPHU OOpaIlleHuH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHMSI B OKPYIKAIOLIEHN Cpee;

OCYIIECTBIISATh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HaXOAUTh



NyTH OTNpeAeNICHUsI JOCTOBEPHOCTH MOJIyYeHHON MH(POpPMAIUU Ha OCHOBE
MMEIOIINXCS 3HAHUIM U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (pU3MYECKOro CcoAepXaHMs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcnl cetu HTEepHET, BiageTh NpuéMaMu KOHCIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
UHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHUS,
nyOIMYHO NPEACTaBIATh PE3ybTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NESATENIbHOCTH, TIpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3HKH U CONpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ y4é€ToM O0coOEHHOCTEH ayAuTOpuUu
CBEPCTHHKOB.
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MPOBEPAEMBIE ITPEIMETHBIE PE3YJIBTATHI OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OEPA3OBAHUA

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pPas3iiniaTh SABJICHUSA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NUECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBICHUWE W3YYCHHBIX (HU3MUECKUX SIBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a1auy B y4yeOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (U3MYECKHE SBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TP OIUCAHUU TPABUIHHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIONB3YeMBIX BEIHYWH, UX
0003HaYCHHS U €AMHUIIBI (PU3UIECKUX BEITUYUH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynIMpPOBKY 3aKOHa ¥ 3alMChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBSACHATh (PU3UUYECKUE SIBICHHS, MIPOIECCHl U CBOWMCTBA TEN, B TOM
yhcllie M B KOHTEKCTE CUTyallMi MNpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIBIATH MNPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHMEe W3 | — 2 JIOTMYECKHMX IIaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MYECKUX SBICHHUM, PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3aauu B 1 — 2 NEeMCTBHS, UCNIONB3Ys 3aKOHBI U

dbopMyIbl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a




YCIOBHMS 3aJayd  3alMCBIBATH KPATKOE YCIOBUE, IOJACTaBIATh
¢u3nueckre BeTUUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JaHHbIE, HEOOXOIUMBIE JJIsl PEIIEeHUs 3a1a4, OLlEHUBATh

PEATUCTUYHOCTD MOJIYYEHHON (PH3UUECKON BEITMYMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh MPU ITOMOLIH
¢u3nYeCKuX METOJOB, B ONHCAHWU HCCIEJOBAHMS  BBIICIATH
npoBepsieMoe  TpEANoyiokeHue  (TUIOTe3y),  pa3indyarth |
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yabTaT, HaXOAUTh OIIMOKU B

X0J¢€ OIlbITa, ACJIATh BBIBO/LI IO €0 pE3yjibTaTaM

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEpPSIEMbIC
NPEINONIOKEeHNs, CcOOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMMCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HMCHOJIb30BAaHMEM AHAJIOTOBBIX H
UGPOBBIX MPUOOPOB, 3aMHCHIBATh MOKa3aHUA MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH H3MEPEHUH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIMYMHBI OT JAPYrOM C MHCIOIb30BAHUEM MPSAMBIX H3MEpPEHUl,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO MCCIIEIOBaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYys NPEUI0KCHHOMY IUIAHY,
(UKCUpOBaTh PE3yabTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U rpadMKOB, J1€J1aTh BBIBOIBI

110 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIUYUH, CICTYS
NPEJI0KEHHOW MHCTPYKIUU: TMPU BBIMOJIHEHUN U3MEpPEHHU coOuparth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

YKa3pIBaTh MPUHIMIBI  JCHCTBUS TPUOOPOB U TEXHHUYECKUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO HMX ONHCAHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX  (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TNPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TMpUMepax)




NPaKTUYECKOTO UCTIONB30BaHUs (DU3MUECKUX 3HAHUHN B MMOBCETHEBHOMN
KU3HU g obOecriedeHus 0€30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu ¥ TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIleH cpene

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIYTEM CpPAaBHEHMS pPa3JIMYHBIX MCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCd NPOTHUBOPEYMBOM HIIU

MOKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH Y4eOHBIX 3aIaHUI
HAyYHOTIONYJSIPHYIO ~ JIUTEpaTypy  (QU3UYECKOro  COAEpIKaHMS,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTd VHTepHeT, BIAAeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU

U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB WHPOpMAMK (PU3HIECKOTO
COJIepKaHusA, B TOM YHCIEe MyOJIWYHO JeNlaTh KpaTKhue COOOIICHHUs O
pe3yiabTaTax MPOEKTOB WM Y4eOHBIX MCCIEIOBaHMHA, IHpPHU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTaI[UeH

1.19

IpY BBIOJHEHUN YY€OHBIX MPOEKTOB M MCCIICAOBAHUH paclpenesTh
00513aHHOCTH B IpyIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 33/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA NEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYHIbl, BbICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBast MHEHHE

OKPYKaroIINX

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pPas3iiniaTh SABJICHUSA IO OMHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JAHHOE (PUZNUECKOE SBIICHUE




1.3

pacmo3HaBaTh MpPOSBIEHUWE W3YYEHHBIX (HU3MUECKUX SBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4yeOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (pU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TIPU OIUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIHOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITUWYWH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Ysl M3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXCHHE

1.6

O00BACHATH (PU3MUECKHE MPOLIECCHl M CBOWMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4eHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
dbopMyibl, cBs3bIBaIONINE (DPU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 3a/1a4M 3alIUChIBATh KPATKOE YCIOBUE, BBISBIISITH HETOCTATOK
JMaHHBIX JJI1 pelIeHHs 3a7add, BbIOUpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOaUMBIC JUIsi €€ PEIICHUs, MPOBOAUTH PACYETHl M CPABHHUBATH
MOJIyYUeHHOE 3HAaueHUue (PU3NYECKOW BEIMYMHBI C U3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh MPU TMTOMOLIH
(U3NYECKNX METOJIOB, UCIOJIb3Yys ONMCAHUE UCCIIEJOBAHUS, BBIACIAT
IIPOBEPSEMOE TPEAIOJI0KECHUE, OLEHUBATh IIPABUIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3UYECKUX SIBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (QOpMyIupoBaThb  MPOBEPsieMbIE
NPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYTUPOBATH BHIBOJIBI




1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COTFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUECM HpHMBIX H3M€p€HHI>'IZ
MJIaHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IJIaHy,  (ukcupoBaTth
pe3yabTaThl MOJYYEHHONW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPHUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (PU3WYECKUX  BEIWYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TpPEeAJIOKEHHOM MHCTPYKLUHMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH TMpu  padbore ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHUA O CBOMCTBaX (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATb CXCMBI
SJICKTPHUICCKUX Lerneil ¢ IOoCIeIOBaTeIbHBIM U napajijicJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHUS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTL TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B MTOBCETHEBHOM
KU3HU g obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJAEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIOIIUMXCSA 3HAHUM MU MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

ABJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIONIb30BaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  HaydHO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpIKAaHUsS, CIPaBOYHBIC




Marepuaisl, pecypcel cetm MHTepHer; Bmajmete npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, Npeodpa3oBaHusi WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHHUS,
0000mas wHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
CoJlep)KaHusl, B TOM 4YHUCIE NyOIMYHO MPEACTaBIATh PE3yNbTaThl
MPOEKTHOM WM MCCIEAOBATEIbCKON JEATEIBHOCTH, MPU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM TOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.20

IpY BBIOJHEHUH Y4YeOHBIX MPOEKTOB U MCCIECIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUECM  IIJIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pynHBI, BBICTpaI/IBaTB
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

pazpeuatb KOH(QJIUKTHI

9 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pas3iiniaTh SABJICHUSA IO OMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIMUX JAHHOE (PU3NUECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBICHUE U3YYCHHBIX (HU3MUECKUX SBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33a1auy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TIPU OIUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCHOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U €AMHHIIBI PU3UIECKUX BEITUWYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH

BEJIMYMHAMHU, CTPOUTh TpaUKd  HM3YUYEHHBIX  3aBHUCHUMOCTEH




(UBUIECKUX BETUIHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UUECKHE SIBICHUS M IPOLECCHI,
UCIIONIb3Ysl U3Y4YEHHBIE 3aKOHbI, IpPH H3TOM [aBaTh CIIOBECHYIO
GopMynUpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAaXKECHHE

1.6

06’[>$ICH$ITI> (bHBI/I‘IeCKI/Ie HpOI.I@CCBI nu CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalldd IPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3YYEHHBIX CBOWCTBA

(du3nUecKux SBICHUMA, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajadd (OMMparoluecss Ha cuctemy w3 2 — 3
YPaBHEHU), WCIONB3ysl 3aKOHBI W (HOPMYINBI, CBS3BIBAIOIIHE
¢u3nueckue BeNWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/a4d
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEJOCTAIONINE WIIH
U30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUISl pPELIeHUs], TMPOBOIUTH pacyEThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHU A (I)H3I/I‘IGCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh IPH I[TOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMCAHWE HCCIICAOBAHUS, BBIICIATH
IpoBepsieMOe TPEANOoIOKEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEICHUS] UCCIICAOBAHUsA, J€NIaTh BBIBOJbBI, HHTEPHPETUPOBATH

pe3yabTaThl HAOMIOIEHHUI U OMBITOB

1.9

NPOBOJIUTHh OMNBITHI 10 HAOMIOACHUIO (U3MYECKUX SIBICHUH WA
(U3NUECKUX CBOICTB TENI: CAMOCTOSTENILHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUWS, OMHUCHIBATH XOJ OMBITA M €r0

pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

OPOBOIUTH MPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX HU3MEPEHHUH,
OTpe/IeTIsisl CpeHee 3HAueHHE HW3MepseMOi Benu4HuHbl ((POKyCcHOE
paccTrosiHie coOuparoliel JHH3bI), 00OCHOBBIBATH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIHHOTO MPUOopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: IUIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTAaHOBKY, (DUKCHUPOBATh PE3YyJIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIWYMH B BUAC TaOIUIN

rpaduKoB, nenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHUS




1.12

OPOBOAWTH  KOCBEHHbIE  HM3MEpPEeHHs]  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh HM3MEPEHHUs, Cleays MpPeI0KEHHOH HWHCTPYKILIHH,
BBIUMCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH I1OJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKK HM3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TEN0, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJJAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeJIb aTOMHOTO Sipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha WX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (HU3MUECKUX SBICHUM U HEOOXOAMMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJI30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMANUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH Tpu  OOpalieHuu ¢
npubopaMy ¥ TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBECHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3HYECKOTO COEPIKAHMsI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOWTb IIyTM  ONpPENEICHHUs  JTOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCTIONI30BAaTh TPH  BBIIOJHEHUHM Y4eOHBIX 3aJaHUl  HAy4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COJIEpKaHUs, CIPaBOYHBIC
Marepuaisl, pecypcsl cetd VHTepHeT; BiageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, peodpa3oBaHusi HHPOPMALUK U3 OJHOMN

3HAKOBOMW CHUCTEMBI B IPYTYIO




1.20

co3/laBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe WH(pOpPMAMM M3 HECKOJBKUX MCTOYHHKOB (PU3NIECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTAaBISTh Pe3yJbTaThl MPOEKTHON WU
UCCIIEIOBATENbCKON  AEATENBbHOCTH, IpPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmapaT u3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIA  TOTOBHOCTh

paspemniath KOH(PJIUKTHI




INPOBEPSAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3niena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®uznka — Hayka O mnpupone. SBIEHUS HPUPOMBI.
dusugeckue ABJICHUSA: MCXaHHNYCCKHCEC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Odusnueckue BenWuuHBL.  M3Mmepenue — puznueckux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAy4HBIH METO/A TO3HAHHS: HAOJIOJICHHE,
IIOCTAaHOBKaA Hay‘-IHOI‘O BOHpOCﬁ, BBIABHXKXCHHNEC THUIIOTEC3,
SKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onucanne PU3NUECKUX SIBICHUM C TTOMOIIBIO MOAEIIEH

1.5

[IpakTuueckue pabOTHI:

#iHPar#H##113Mepenne pacCcTOSIHUIM.
###Par###I3mepenne 00bEMa KHIKOCTH W TBEPAOTO
Tena.

#H#HPar##H#OnpenesieHre pa3MepoB MaJbIX TEJl.
H##tPar#H#H#l13mepeHne  TemnepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpPA U JTaTUUKA TeMIIEPaTyphbl

ITEPBOHAYAJIbHBIE CBEJIJEHM A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIeCTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepsl.  ONBITBI,  J10Ka3bIBAOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

##HPar#H ]| BukeHune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEMIepaTypou.

bpoyHoBckoe nBmxkenue, muddys3us

23

B3aHMO,Z[€I>'ICTBI/Ie YacCTull BCUICCTBA: ITPUTAKCHUC U

OTTAJIKUBAaHHUEC




#H##Par### ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) Tel.

2.4 B3anmocBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJIEKYIISPHBIM
CTPOCHHEM

2.5 OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue pabOTHI:
#H##Par###0Ouenka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadumii).

2.6 #H#HPar###OOBITEL 0 HAOMIOAEHHIO  TEIUIOBOIO

pacHmpeHus ra3os.
HH#HPar###OnpITel O OOHApY)KEHUIO JCWUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBOKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunyeckoe IBUKECHHE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopOoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBW)KE€HMHU. Pacdy€r mytu M BpeMeHHU
JBUKECHHUS
SlBnenne uHepruu. 3akoH HHepUUH. B3anmmopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #H#HPar### InotHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIlecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOILBIO TUHAMOMETpPA
37 ###Par###SIBnenue Tarorenuss u cuna TsokecTd. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTh
33 Cuna tpenus. TpeHHEe CKOJNBXEHUS W TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 H##HPar#H##Clio)KeHre CUJl, HANpaBICHHBIX [0 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [TpakTrueckue pabOTHI:




OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JBHIKEHUS
(mapuika B OKHUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMOoOMWIIT W Tak ganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapukKa Io
HaKJIOHHOM  IUIOCKOCTH. OmpeneyieHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKHHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHSI OT Beca Tella U

XapakTepa COIPUKACAIOLINXCs OBEPXHOCTEN

DusnyecKue SABICHUS B IPUPOJE: IPUMEPBI JBUKCHHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoiucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTEM U TA30B
al Hasnenune TBEpmoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
42 JaBieHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMITepaTypbl
43 Ilepenava naBieHHst TBEPABIMHM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackais. [lHeBMaTHYeCKHE MaILIMHbI
3aBUCHMOCTh  JABJIICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapocratudeckuii mapagokc. CooOmaronmecs: Cocyabl.
I'mapaBnuueckre MeXaHU3MbI
ATtmocdepa 3emnu 1 atMocdepHoe naBieHue. [IpuanHbl
45 CyIIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emud. OTbIT
' Toppuuemnu. 3aBUCUMOCTh aTMOCHEPHOTO JABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPSI
46 Wsmepenne armocdeproro nasienus. I[Ipubopsr mis
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIAKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBammas (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TMOTrpYXKEHHOH B IKUIKOCTH 4YacTH Tela.
OrnpenenieHne BBITAIKUBAIOMICH CUJIbI, IEUCTBYIONIEH Ha
TEN0,  NOrpyx€éHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOLLIEH
CHUJIBI, JEUCTBYIOIIEH Ha TEJIO B >KHIKOCTH, OT 00BEMa
MOIPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHUE  JIOAKA M  ONpEAcIICHHE €€

TPYy30MOABEMHOCTH

4.10

®usnueckue  SABICHHUS B IPUPOAE: BIIASIHUE
aTMoc(epHOro NaBJIeHHS Ha KUBOH OpPTaHU3M, TIJIaBaHHE

pBIO

4.11

TexHU4YeCKHe YCTPOMCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOAA, THUAPABIMYECKHM IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOITHOCTDB, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexanudeckas MOIIHOCTE
53 [IpocThie MeXaHHW3MBI: pblyar, OJOK, HAaKJIOHHas
' I0CcKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHne mpaBusa paBHOBECHS pblyara K OJI0Ky
«3on0oToe  mpaBwio»  MexaHukd.  Koaddurment
5.5 IIOJIE3HOT'O JNIEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTUM TeJa, MOJHITOr0 HaJl 3eMIEH
5.7 Kunernueckas sHeprus
53 [Tonnas MexaHuyeckass HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUSI MEXaHUYECKOU SHEPTUU
5.9 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TPHU
PaBHOMEPHOM JBW)KEHMM Tella 10 TOPU30HTAJIBbHON
noBepxHoctu. MccienoBanue yclOBUH  paBHOBECHS
ppuara. Msmepenune KIIJI HakJIOHHOM IJIOCKOCTH.

N3ydenune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH

Ouznyeckue SBICHUS B TMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABHKHBIN OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOMN
61 TEOpUM CTPOEHHs BelecTBa. Macca | pa3mepsl
' MoJieKyl.  OmNbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMHM BemiecTBa. Kpucrammuueckue M amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 HAa OCHOBE IIOJIOKEHUN MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TermioBoe pacuiMpeHne U cxaTue
66 Temneparypa. CBsi3b TeMIEpaTypbl €O CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Buabl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIy4CHHE

KonnuecTBO  TEIUIOTHL VYnaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
611 [InaBneHue u OTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MiaaBiIeHUs
[TapooGpazoBanue wu  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUSA
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEMJI0Ta CTOPaHUs
[Mpuanumnel  paboTel  TerioBbix  aBurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTelsA. 1emIoBbBIC OBUraTEId W 3alllyTa
OKpY>KaloIleu cpeibl
3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPIUH B TEIIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO OOHAPY)KEHUIO JIEUCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
HH#H#Par###ONBITBIL 0 BBIPAIIMBAHMIO  KPHCTAIOB
MOBAPEHHOM COJIM WIIK caxapa.
#HHP ar###OnbITE o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacCLIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#HH#HPar##Onpenenene AaBiIeHUS BO3/lyXa B OajuloHe
LITTPHIIA.

HHHPar##H#ONBITHL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKACHUA.

###Par### [poBepka TMUNOTE3bl JIMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenune W3MEHECHUS BHYTPEHHEM
SHEPTUM Tejla B Pe3yJbTaTe TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#H#Par#Ht#llccienoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEILIUBAaHUM XOJOJAHON U TOpSYEH BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#H##H#Par###lccnenoBanue npouecca UCapeHusl.
#HHHPar###Onpenenenie  OTHOCUTENIBHOM — BJIAXKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHne yaeabHONW TEIMIOThI TIaBJICHUS

Jbaa.

6.18

Ouznyeckue SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBJICHUS B MNPHUPOJE,
KpUCTaJIIbl B IIpUpoae, uznydeHnue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHKUE POCHI, TyMaHa,

WHEs, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KaWULIAPBL, IIPUMEPHI
WCIOJIb30BaHUSl KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEXTy TEJIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTD 3JIEKTPUUECKOTO

noss. [IpuHIUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH




(Ha KAYECTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. JIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMs PIEKTPUUECKOTO 3apsiia
16 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMUS
' AIEKTPUUECKOTO TOKA. ICTOUHHMKYU MOCTOSIHHOTO TOKa
HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHAYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUUYECKOE
7.8
HaIpsKeHue
79 ConpotuieHue MPOBOTHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa Jy1s ydacTKa enu
[locnenoBarenbHOE W THapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOUIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUUECKUe IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTKkoe 3ambIkaHue
[TocrossHHBIE MarHuThl. B3auMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe TmoNe 3eMiid U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBEe MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcrnonb3oBaHue
' JJIEKTPOJBUIaTEIe! B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTE
7.18 Oneitel  @apanes.  SIBineHuMe  3IEKTPOMarHUTHOMN




naaykuuu. [pasumno Jlenna

DNeKTpOoreHeparop. CriocoOsr MOJTy4eHUS
7.19 NMEKTPUYECKOM  DHEPrHMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

[TpakTuyeckue paboOTHI:

OnbITH 10 HAOTIOACHHUIO SIEKTPU3AIUHN TN HHIYKITUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€UCTBHUS DJIEKTPUYECKOTO TMOJs  Ha

MPOBOJHUKY M TUIJICKTPUKH.

COopka m mpoBepka pabOTBl AJICKTPUUECKON Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HAMPSKCHHSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAPSHKEHUS

Ha pe3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXEHHS HANPSOHKEHUA TIpU
IIOCJIEZI0BATEIbHOM  COEIMHEHUU JBYX PpPE3HCTOPOB.
[IpoBepka mpaBuia sl CHIJIBI TOKA MPU MapaieIbHOM
coequHEHNN  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3  pe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIICIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHHS
Ha Heil. Onpenenenne KIIJ] narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U paszaeneHun. lccrnegoBanue
NEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBjieHHs Toka B Karymike. H3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4YeHUe paboThI
3JIEKTPOJBUTATEIS. N3smepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThHI o

HUCCICOOBAHHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ HWHAYKIIHUH:
HCCIIeNOBaHUE M3MCHEHHM 3HauYeHUSI U HaIpaBJICHU A

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHUE
ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOe

CHUSHHEC

7.22

TexHuYecKkne yCTPOMCTBA: BJIEKTPOCKON, amIepMeETp,
BOJIbTMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
3JIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpeIOXPaHUTENH, JIIEKTPOMArHUT, JJIEKTPOJIBUTATEINb

IMOCTOSAHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa IIpoBepsieMble 2IEMEHTHI COAECPHKAHUS
paznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe aBHKeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#i#H#Par###HepaBHOMEpHOE MPSAMOIMHENHOE ABU)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTb Tela  MpH

HCPaBHOMCPHOM ABUXXCHUUA




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE

8.5
JIBUKCHHE
8.6 #H#HPar##CBoOogHOe mageHue. OnbITh [ anumes
#H##HPar###PaBHOMEpPHOE [IBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuox m yacrorta oOpamieHus. JIuHeiHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBsriit 3akon HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetuii 3akon HetoToHa
8.11 HH#Par##H# [puHIIUTT CyneprO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par##H#Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHHS,
513 CHJIa TPEHUS MTOKOS, IPYTHE BUIIBI TPCHUS
14 ##H#Parf##Cila  TSOKECTM U 3aKOH  BCEMHUPHOIO
5 TATOTEHHUA. Y CKOpEeHUe CBOOOIHOTO MaIeHus
JBwxenune  1utaner  Bokpyr — Connuma.  Ilepas
815 KocMuYeckasi ckopocTb. HeBecoMocTh U eperpys3ku
PaBHOBecue MaTepuanbHOM TOYKHA. AOCOIIOTHO TBEPIOE
8.16 TEJ0
#i#H#Par###PaBHOBecue TBEPAOro Tena ¢ 3aKperI€HHON
817 OChI0 BpanieHus. MoMmeHT cuiibl. LleHTp TsxecTr
8.18 Nmnynbce Tena. U3menenune nmmynbca. UMmynbe cuiibl
8.19 3aKOH COXpPaHEHHS UMITYJIbCA
8.20 #HHHPar###PeakTHBHOE IBIKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PabGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPTUH U PAOOTHI
[lorenunanpHass dSHeprus Tena, MOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTenuumanpHas SHEPTUS CKATON MPYKUHBI
5 ##H#Par###Kunernueckass  sHeprusa.  Teopema o
825 KMHETUYECKON SHEpruu
8.26 HHHPar###3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU




8.27

[TpakTrueckue paboThI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHON IUIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPUH PABHOYCKOPEHHOM
IBUKEHUHM O€3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psA HEUYETHBIX 4YHCET, TO COOTBETCTBYIOIIHUE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT Cculibl HOpMaJbHOTO JaBieHusd. OmnpexneneHue
KodpduuueHTa TpeHHs CKoubxkeHus. OmnpenerneHue
KECTKOoCTU TpyKuHbL. Ompenenenue padOTHl CHIIBI
TPEHUsST TIPU PABHOMEPHOM JIBIDKEHHUH Tela II0
TOPU3OHTANILHON MoBepxHOocTH. OmnpeneneHue padOTHI
CWIBl  yOPYrocTM  IpU  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

OJIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IG SBJIICHUSA B npnpoz[e: HpI/IJII/IBBI U OTJIUBBEI,
nBrokeHue T1iaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYUKHU

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe namxenne. OCHOBHBIE XapaKTEPUCTHKH

- Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBpareHue sHeprun Npu KoiaeOaTEIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHbIE KoJjeOaHMs.
' Pe3onanc
Mexannyeckne BoJaHbI. CBOMCTBa MEXAHUYECKHUX BOJIH.
9.4 [IpononbHbie W monepeyHbie BONHBL J[JIMHA BOJHBI U

CKOpOCTh €€ pacipocTpaHeHHs. MeXaHHU4YeCKHe BOJIHBI B




TBEPIIOM Telle, CEHCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u ynbpTpa3ByK
[TpakTrueckue pabOTHI:
Onpenenenne 4YacTOTBl M TepuoAa  KoieOaHUi
MaTeMaTHYeCKOTO MasTHHKA.
Omnpenenenne 4YacTOTBl M TepUoAa  KoieOaHUi
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JJIAHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui
MPY>)KUHHOTO MasTHHUKAa OT Macchl Tpys3a. IIpoBepka
HE3aBUCHMOCTH nepuoja KoJieOaHuit rpysa,
MOABEIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxuHbL. M3Mepenne yckopeHus CBOOOHOTO MaICHUS
dusnyueckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
IIyHaMH, X0
99 TexHHYecKkHe YCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana »neKTpOMAarHUTHBIX BOJIH

103 DJIeKTpOoMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

. BoustHOBBIE CBOIICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBLHOTO TenedoHa
Oduznyeckue SBICHUS B MpUpoAe: OHOIOTHUYECKOe

10.5 neiicTBue BUJUMOTO, yIABTPapUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHU

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBBIE ABJIEHUA

11.1

JlydeBast monensb cBera. IcTouHnku cBeTa

11.2

[IpsamonuHeliHOE pacipoCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpaKeHUs

CBC€Ta

11.4

IIpenomsieHne cBera. 3aKOH IIPEIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JInnza. Xon nydeit B 1vH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKONa U

TCICCKOIIa

11.7

'maz kak onTuueckas cucrema. biau3opykocth u

IaTbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HpoTOHA.

CroxeHne CneKTpalibHBIX LIBETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

#i#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTPa)KEHMsI CBETOBOTO JIy4ya OT yrja MaJeHusl.
HH#HPar#Ht#l13yueHne  XapakTepUCTHK  M300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.

#i#Par###lccnenoBanue 3aBUCHUMOCTH yria
IIPEJOMIIEHUSI CBETOBOIO Jiyya OT yIVla NaJeHUs Ha
TPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuenne HW300paKeHUH C  TTOMOIIBIO
coOuparoIei JIMH3HI.

###Par###Onpeneneane  (HOKYCHOTO pacCTOSHUS U
OINTUYECKOH CHIIBI COOMpArOIEH TNH3BL.
#H#HPar###ONBITEL IO pa3ioXeHWI0 Oeloro cBera B
CIIEKTP.

HHH#Par###ONBITHl 10 BOCIPUATUIO I[BETa IPEAMETOB

MIpU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIIBTPHI

11.10

®dusnyeckue sABICHUS B mpupoje: 3armeHust CoyHIa U
JlyHbI, 1IBETA TEN, ONTHUYECKUE SBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,




¢doToanmnapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
1 Oneitel Pezepdopna w mmanerapHass MoJeib aroma.
. Mogens aroma bopa
192 Hcnyckanve u morjoiieHue cBera atoMoM. KBaHTBHL
' JIuneityaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
194 Crpoenue aromHoro snpa. HykiioHHas Mojenb
) aToMHOTO siapa. M30Tomnbl
15 PagnoaktuBubie mpeBpamienus. Ilepuon monypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsA0BOro U
' MacCOBOT'0 YHCET
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUHU
128 Peakuuu cuntesa u genenus saep. UCTOUHUKA SHEPTUA
. Connua u 3BE371
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPTaHU3MbI
[TpakTuyeckue paboOTHI:
HaGmronenne CrulomHbIX W JMHEHYATBIX CHEKTPOB
1210 W3IIy4CHHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
10 TOPMO3HOMY NyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
®usznyecknue SBICHUS B TMPUPOJE: E€CTECTBEHHBIN
PaaNOAKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 pPaaOaKTUBHOE W3JIYYEHHE MPUPOAHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUHW HA OpPraHU3M
YeloBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM ITPOTPAMMbBI OCHOBHOI'O OBIIEI'O

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HABAa€MOCTH SIBICHUH HPUPOJIBI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeii ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUWH, 00 3BOJIIOLUHU
¢u3nUecKux 3HAHUW W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAJAE POCCUICKUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPYKAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMsS O BHMJAX MaTepuu (BEIIECTBO U TIOJE), O IBMKEHHHM Kak
croco0e CyIIecTBOBAHUS MaTepHH, 00 aTOMHO-MOJICKYJISIPHOM TeOpUH
CTpOEHHSI BellecTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalollleM MHpEe, BBIIEIAS HX CYHIECTBEHHbIE CBOWCTBA

(mpu3HAKK)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara M CHUMBOJHUYECKOTO
sI3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJISl PEIICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

IMponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaHBHBIG 1 OMIIUPHUICCKUC 3aKOHbI

YMeHune onnmMceBaTh HN3YUCHHBIC CBOICTBA TEII K (1)I/ISI/I‘ICCKI/IC SABJICHUS,

UCTIONB3YS (PU3NUYECKUE BETHUUHBI

OBPA3OBAHMUA
Kon

NpoBepsieMoro
TpeOoOBaHMS

1

2

3

4

5

BianeHne oOcHOBaMM METONOB HAy4YHOI'O I[IO3HAaHUSA C Y4YETOM
coOroIeHHsT MPaBWJI O€301MacCHOTO TpyJa: HaOmroAeHUuEe (HU3HMIECKUX
SIBJICHUI:

YMEHHE CAMOCTOATEIBHO COOMpATh IKCIEPUMEHTAIBHYIO YCTaHOBKY

U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKIIHH, OMUCHIBATH XOJI




OTIBITA U 3aMMCHIBATh €r0 Pe3ybTaThl, ((OPMYIUPOBATH BBIBOIbI;
IPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHH (PU3NUECKUX BEITUUMH:
YMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOUpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY [0 HMHCTPYKLMH, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl M AHAIU3UPOBATH ITOJyYEHHBIE PE3YJIBTAThI C
y4€TOM 3aJaHHOU MTOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  DKCICPUMEHTAIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCIEPUMEHTAJBHYIO YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUUH,  IPEICTaBIIATH
NOJyYeHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEJIMYMH B BHUJAE TAOMUI U
rpaMKOB, YUUTHIBATh MIOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICA0OBaHUA

[lonnManue  XapakTEpHBIX  CBOHCTB  (PU3MUECKUX  Mojelel
(MaTepuasibHasl TOYKa, a0COJIIOTHO TBEPIOE TEJIO, MOJIETU CTPOCHUS
ra3oB, XHJAKOCTEH M TBEPABIX Tel, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJeJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTh HUX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOIECChl U CBOMCTBA TN, B TOM
Yucl€ W B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YYEHHbIE CBOMCTBA (PU3UUYECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMenue pemarts pacuéTHble 3amaun (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI W (OpPMYJIbI, CBS3BIBAIONINE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPATKOE YCJIOBHUE 3a/ayM,
BBISIBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOOXOAUMBIE ISl € pEelICHHs, UCTIONb30BaTh CIIPABOYHbBIE JaHHBIC,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHUCTUYHOCTH MOIY4YEHHOTO
3HA4YCHUsl (PU3MYECKON BEIMYMHBI; YMEHHUE OINPENENATh Pa3MEepHOCTh

($u3uUecKoil BETMUMHBI, TOJIyYCHHOHN NP PEIICHUH 3a/1a41

YmMmenne XapaKTCPU30BaTh IMPUHIUIIBI HeﬁCTBHH TEXHUYCCKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX NMPHUOOPOB, M MPOMBIIIICHHBIX
TCXHOJIOTUYCCKUX MPOLECCCOB IO UX OMUCAHUIO, UCIIOJIB3Yys 3HAHUA O
CBOMCTBAaxX (DU3MYECKUX SBICHUW W HEOOXOAUMBbIC (Qu3NUecKue

3aKOHOMEPHOCTHU
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YMeHHe UCHoJibh30BaTh 3HAHUS O (DHU3WUECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil  oOecreyeHHs O€30HacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIECHUSI B OKpYXKalolIed cpene; TOHUMaHHe
HEOOXOMMOCTH TPUMEHEHHS JOCTHXKEHMH (PU3MKH U TEXHOJIOTHH

AJI1 palqiOHAJIBHOT'O ITPUPOJ0IIOJIB30BAHUA

11

OneiT mOMCKa, NpeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAILIU
(U3MUECKOro CoAep)KaHusl C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCA 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUl HAy4HO-TIOMYJAPHYIO JUTEpaTypy
(bu3NYECKOT0 CONEp:KaHUs, CIPAaBOUYHbIE MaTepuajbl, PECYypChl CETU
WntepHer; BnaseHue 0a30BbIMM  HaBbIKaMHM  IIpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYrylO; YMEHHE
co3/aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COepPsKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanndeckoe naBuwxeHue. MarepuanbHas Touka. CucremMa  orcuéra.

OTHOCHUTEIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHUE. CpenHas ckopoctb. Dopmyna nis

1.2 BBIYHCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JBIMKEHUE. 3aBUCUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
L3 x()=x,+ut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUN
NepeMelIeHNs, TyTH, KOOPAWHATHI TMPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHT
3aBUCHUMOCTh KOOpPJIMHATBl Tejla OT BPEMEHH B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JBUKCHUS:
Sx(O) =V, ¥t +ay * %
@opMynbl UISI TMPOCKIUU TEPEMEUICHHS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
2
1.4 5,\-(T)=Uo,\-'f+ax'r7-
U.\'(r) =Upy T4, 1,
a,(f)=canst,
vh,: - Un: =2a.s,
['paduku 3aBUCHUMOCTH OT BPEMEHH MJIsi MPOCKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, TIPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABUKEHUU
CBobonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
1.5 BEpPTUKANU (JIBW)KEHUE Teja BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAJIEHWH Teja TI0

BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBM)KEHHs Tella MO OKpyKHOCcTH. Hampasienue
CKOpOCTH.

@opmyna i1 BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTHU U INEPHOL

oOpareHus:
2mR
=
T

LlenTpocTpeMuTenbHOoe yckopeHue. HampapiieHne II€HTPOCTPEMUTEILHOTO

yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = v
“" R
d®opmyinia, cBA3BIBAIOIAS IEPUOJ U YACTOTY OOpAICHUS:
V= !
T
Macca. [InotHoCTh BemecTBa. @opmysia sl BBIYUCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CIoXeHUe Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHHUS TENa U BEKTOPA CUIIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:
1.11 F2—>1=_F1—>2
12 TpeHne nokos U TpeHUe CKOJIbXeHU. DPopMyna A BIYMCICHUS MOAYIIS CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamuss tena. Ympyrue u Heympyrue nedopmanuu. 3aKoH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsarorenune. 3aK0H BCEMUPHOTO TSTOTCHUS:

my -,
F=G.-—L1L_2
'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TIafCHUSI.
dopmyra a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Wmnynbce Tena — BekTopHast (pusnyeckasi BeIMUMHA.
p=mo

Nmnynbc cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JIS 3aMKHYTON CHCTEMBI TEJ:
D=myU, +m,0, =const

PeaxkTtuBHOE nBUXKEHHNE

1.17

Mexanuueckast pabota. @opmyna asisi BBIMUCICHHUS paOOThI CHIIBL:

A=Fscoso

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MNOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON IHEPTUH:
2
nw
Be=

Teopema o0 kuHeTHYECKOM HEpPTUK. DopMyra sl BHIYUCIECHUS TOTEHIUATBHOM




OHEPIruu T€jia, NIOJHATOIO

Haxg 3eMIIEH:

E,= mgh

Mexanuyeckasi SHEpPIrus:

E=E.,+E ?

1.19 3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. Gopmyiia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBHUE CUJI TpEHUA: £ = const.
[IpeBpailieHne MEXaHUYECKOM SHEPTUHU NPU HATUYUH CUIIBI TPEHUS.
[IpocTbie MexaHU3MBI. «30J0TOE TPABUIO» MEXAHUKH.

Prruar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20 <
[MoxBwxHbIH 1 HenoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
n= Anone.sxax
Asrpaqermaa
aBienue TBEpIOTO TENA.
®opmyrna 17151 BBIYUCIICHUS IaBJICHUS TBEPIOIO Tena:
F
pP= 5

191 JlaBneHue raza. ATMocdepHoe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
dopmyiia 114 BBIYUCICHUS JaBIICHUSI BHYTPHU KUJIKOCTH:
P=pgh+Dgy,

1.22 3akoH [lackans. ['mnpaBnuueckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEIACICHHUS BBITAIKUBAIOIIEH CHUJIBI,
JEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJKOCTb UJIHU Ta3:

1.23

Fqu. =pgVv

Ycnopue miapaHus Tena. [lnaBanue CYZAO0B M BO3QYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA M dYacToTa KoJIeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOaHUI:

V==

T

1.25

Maremaruueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JBHWXXCHHUU

1.26

3aryxaromue kojaebanus. BeiHyknennbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIICPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHCHUS BOJTHBI:

r=v-T

1.28

3ByK. I'poMKOCTh M BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

IBYyX cpell. IHppa3ByK U ylnbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBI, KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUS! CKOJIBXEHUS; pabOThl CHJIbI TPEHHS, CHIIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JBMXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka Npu JBI)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoieOaHUI MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl U IepHoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA,; MOMEHTA CHJIBI, IEMCTBYIOIIEr0 Ha phlyar;
paboThl CHJIBI YNPYroCTH HpH MOABEME Ipy3a C IOMOIIbIO HEMOIBUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIBbEME TPYy3a € MOMOUIBIO MOABHKHOTO
0J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBbXEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOUIEH B MPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yriia HAaKJIOHA HarpaBIISIOLICH;
nepuoa (4acToThl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TPY)KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBL;
HCCJIEIOBAaHUE HE3aBHCHUMOCTH TIEpHOoJa KoJIeOaHU HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHUS C Pa3IMYHBIMU
CKOpPOCTSAMHU B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U

TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeyHon CHCTEMBEI,




pPEaKTHUBHOE JBUKCHHUE JKMBBIX OPraHHU3MOB, pblYard B TEJE YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIpPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCTBI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTBIE MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUecs COCYAbl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMEeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY 1 TEXHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHbBIE  TIOJIOXKEHUSI  MOJEKYISIPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

27 JBmwxenue yactui] BemecTBa. CBA3b CKOPOCTH JBHXKEHMS YacTHI[ C

' Temrneparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHe U CxKaTUe

2.5 TernoBoe paBHOBECUE

26 Buyrtpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buasl Temionepenaydn: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JTyYEHUE
HarpeBanue wu oxnaxnenue Tten. KomuuecTBo  TemnoTel. Y jenbHas
TEMIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUs PHEPrUU B TEIUIOBBIX MpOLEccax. YPaBHEHUE TEIJIOBOIO
OajaHca:

2.9

O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEH SHEPrUM B MPOLIECCE

510 UCTIAapeHUsi W KOHJAeHcauuu. KumeHue IKUAKOCTU. YAenbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 BrnaxHocts BO3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHHe BHYTPEHHEH JHEpPruuM Mpu

IJIaBJICHUU U KPpUCTAJUIU3AallUN. Y,Z[G.HBHa}I TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHSISI OHCPIUsA CropaHus TOIJIMBA. Y,Z[GJ'IBHEUI TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Tpunnuns! pabots! TemoBbix apurateneil. KI1/1 reruioBoro apuratens

2.15

Ipakxmuueckue pabomul

N3mepenne yaenbHOM TEITOEMKOCTH METAJUIMYECKOr0 LMJIMHJPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP;, KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HArpeThiM LWIMHAPOM, IIOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJIeHUs Jpfa. MccnenoBaHue M3MEHEHHS TEMIIEPATYpPbl  BOABI  MPHU
Pa3IUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BOZbI; IpoIiecca HCrapeHust

2.16

Qusuueckue s6neHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIApHbIC
SIBIICHUS B NIPUPOJE, KPUCTAJLIBl B mpupoje, usnydeHue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa30oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
XKUJKOCTHBIM TEPMOMETp, NAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Dnektpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsiI0B

3.2

B3aumoneiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHUs AIIEKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiid. Ilpunnmn

CYNEPIIO3UIUH JIEKTPUUECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexrpuyeckux 3apsanoB. [leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKue 3apsiabl. [IpOBOTHUKN U AUDTEKTPUKHU

3.6

[TocTosiHHBIN 37eKTpUYecKHil TOK. JleicTBHs 35ekTpuyeckoro Toka. Cua Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICTBHOE JIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S

18 3akon Oma a1 yyacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE TIPOBOIHUKOB:

I.=1,; U=U +U,: R=R +R,
1 2 1 2 1 2
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;l=I+L;R==.

CwmenianHble COEAMHEHUS! TPOBOIHUKOB
Pabora u moutHOCTH 3eKTpHUecKoro Toxka. A = Ult, P = Ul

3.10
3akoH [[xoyins — Jlenna:

3.11 2

. Q = I . R . {

312 OnbiT Opcrena. MarHuTHOE IMOJi€ TPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW MHIYKIIHH

313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTa. B3amMmomelicTBHE NOCTOSHHBIX
MarHuToB

3.14 JleficTBHE€ MarHUTHOTO I0JIL HAa IPOBOJHUK C TOKOM

3.15 OnbiTel Papajes. SABneHue 351eKTpoMariuTHOW uHAyKIMuU. [IpaBuio Jlenma
Ilpakmuueckue pabomol
H3mepeHnue  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.

3.16 HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHHUKE

(pe3ucTopsbl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHI[aX MPOBOJHKKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUCHUS U

YACIBHOT'O COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIE0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpPaBWJIA ISl CUJIBl 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBJICHHS B aTrmocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiIH, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CUETUYMK  DJIEKTPHUUECKOW  DHEPTUH,  IJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUYECKUE
NPEIOXPAHUTENH, HJIEKTPOMArHUT, OSJEKTPOABUraTeldb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBL. [1IKana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasa mozenb cBeta. [IpsamonnHeiiHOe pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Jucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. OKycHOE paccTosiHUE JIMH3BL. OnTHUYecKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue npudopsI
Ipakxmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUIIBI coOWparomiell JUH3BI, (OKYCHOTO
paccTostHUsA COOMPAIOIIEH JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IPEAMETA U
M300paKeHHs, KOTJa MPEAMET PACIoJIOKEH B JIBOWHOM (OKyCe), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanne CBOMCTBA HM300pa)KEHUs, TMOITYYECHHOTO C TOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTHU yrja MpeJoMJICHUS CBETOBOrO Jiydya OT yIja MaJeHus Ha
IPaHUIIE «BO3IYyX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupoode. 3arMeHus Connua u JlyHbel, 1nBera Ten,
' OTNITHYECKHUE sBJICHUS B aTMOoc(depe (11BeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuyeckue ycmpoticméa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBO/JIBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmnpiTel Pe3epdopna o paccesauto anbba-yactuil. [nanerapHas Moaenb aToma

4.3 CocrtaB aTroMHOTrO0 sifjpa. M3oTormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue A61eHUs 6 Npupode. €CTECTBEHHBIH paJMOAKTUBHBIM (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4eHUE MPUPOJHBIX MHHEPAJIOB,
JEHCTBHUE PAAUOAKTUBHBIX U31y4YE€HUN HA OPraHU3M 4YEI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» ®uswnka, 7 xnacce/ [lepeimkun .M., UBanoB A.I., 3-e u3nanue, n31aTeiabCTBO
«IIpocsemenuey, 2023r.

» ®usuka, 8 kacc/ [lepeimkun .M., BanoB A.U., 5-¢ nznanve n3aareabCTBO
«IIpocsemenuer, 2025r.

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanos A.U., [Terposa

M.A., 5-e uznanue, uznarenbcTBo «lIpocsemenney, 2025r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

VMK Ilepsimkun .M., UBanoB A.U. ®usuka. 7-9 knacc. ba3oBbiil ypoBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/7f416194

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

but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6

https://uchi.ru/
https://fipi.ru/oge

Ennnas komtexius nudpoBbix 00pa3oBaTeNbHBIX PecypcoB - http://school-collection.edu.ru/

Poccutiickas anextponnas mikona (POIL) https://resh.edu.ru/

DneKTpoHHbIe YueOHUKH 110 dusnke - http://fizika.ru/

udposrie oOpazoBaTenbHBIE PeCYpCHI - http://openclass.ru/

bubnuoreka - Bcé o npeamery "®dusuka" - http://www.proshkolu.ru/






