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MNOACHUTEJIBHASA 3AIIMCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MpPOTpaMMBbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuemnuun npenoaasanust yaeOHoro npeamera «Duznkay.

Conepxkanue mporpamMmbl 10 (QH3MKE HampaBleHO Ha (opMUpOBaHUE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYalOIIUXCAd M OPraHM3aLUI0 H3yYCHHS
¢u3MKN Ha AESITENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM U METaINPeIMETHBIM Pe3yJibTaTaM O0yUYeHHUs, a TaKxKe
MEXXIIPEIMETHBIC CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3y4eHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COJICpPKAHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaronIXCsl.

[TIporpaMma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusuka ABISIETCS CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIECCOB U
SABJICHUH, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DU3UUYECKOU
reorpaduell, BHOCUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sICHble OOpa3lbl MPUMEHEHHS HAyyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3HUEecKOoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3oBaHHs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usnku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJIAJEHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJIB30BaTh  HAy4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYYECHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anuax Poccuiickoit ®@exepanuu, peamTu3yOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepcra npocsenieHus: Poccuiickoit @enepaunu (mpoToKoa ot 3
nekaopst 2019 r. Ne ITK4BH).
Hean usyyenus pusuku:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS M (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHHA O POJIM (DU3MKH JUIS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIBbHOCTH, CBI3aHHON ¢ (PU3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JIoCTrKEHHE 3TUX IeJeid MporpamMMbl MO (HU3UKE Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIIEIYIOIMINX 3a1aY:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npUOOpETEHNE YMEHUN OMHCHIBATh U OOBSACHATH (PU3UUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyecKux MoJieTieH, TBOPYECKUX U
MIPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIOAATh MPUPOJIHBIC SIBICHUS W BBITOIHITH OIBITHI,
nabopatopHble  pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAaHUSI C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMaIuel (HU3UIECKOTO CONEepKaHUS,
BKJTFOYAsi HTH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIH3 U
KPUTUYECKOE OIICHUBaHUE H(OPMAITUH;

3HaKOMCTBO cO c(hepamu npodeccruoHaNIbHON IesSTEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 yvaca (3 yaca B HeZeo).

[Ipennaraemslii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT U OMBITOB C YYE€TOM HUHAMBUAYAIbHBIX OCOOEHHOCTEN
00y4aromuxcsi, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpeiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKILEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBIM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPoLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MpUdopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TeEl.
5. M3mepenue Ttemreparypbl MpU HOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS  MPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCMOJIb30BAaHUEM

dboTorpadumuii).
2. OnpIThI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEpUUHU. B3auMoaencTBHe Tesl KAk NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHULE
0o0BEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTO JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBieHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBHH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WM IapuKa IO
HAKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUA (AedopMmaliiu)
MPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECAa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEMma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMUA TEJIAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBL. [ 'mapocraTmyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW o6osouku 3emiu. Onbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTByIOIEH Ha TEJI0 B IKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTh YACTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

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

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

Mexannueckas dHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUW MOJEKYJISIPHO-KUHETUUECKOM TEOPHHU.
CmaurBaHUE U KaNWJUISIPHBIE sABJICHUS. TenaoBoe paclinpeHue U CokaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeauu:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3TYUYCHUE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxnocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermnoBbix aBurarenei KIIJ temmoBoro nurarens.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHUS.
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Hab6mronenue nuddysnn.

HaOmronenue siBlieHUI CMauyuBaHUs U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

M3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIeparypsl.

Bune! Teruionepenauu.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUU.
13.

Mopenu TerioBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBJIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePaTyPhI.

HaOmronenne wW3MEHEHHST BHYTPEHHEH OSHEpPrud Tejna B pe3ysbTaTe
TEeIIonepeayr U padOoThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsAYeHr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOThI MUIABICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba pona 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aMMOJAEWUCTBHSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUMN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W AMDIEKTPUKH. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO 3apsIa.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOTO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka nenu. [locimepgoBaTenbHOE M MAapajuIeNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKre LEeNH U MOTPEeOUTeNn dEKTprUUecKol sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUTHL.  B3auMoOAEiCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe 1osie. MarauTHOe 1oJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HHU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JJIEKTPOJBHUraTeiIc B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTpOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DneKkTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKOH  DSHEPIHH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTHUM.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEIL.
Y CTpONCTBO 1 JEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 21eKTpUYECKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n MmarazuH COIIpOTUBIICHUH.
. B3auMozelicTBUE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBre MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK Tel WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryianpoBaHue HAMPsKEHUs.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHBJIEHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITUE 3aBUCUMOCTD ANEKTPUUYECKOTO
COTNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTO
CEUYEeHMs U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH TMpPU  TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mJIs CHJIBI TOKAa MPH MapaUieIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEPe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJSI  MOCTOSHHBIX ~MAarHUTOB TPU  HX
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJ1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTB T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsiMHEHOe aBmxkeHue. CBoOomHOe
najgenue. OnbIThl ['anumes.

PaBHoMepHOe aBmkeHHe MO OKpyx)HocTu. Ileprog m wacrota obpaieHus.
JlunenHas u yriioBast CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuit 3akon HeroToHa.
[IpyHLIMT CynepNO3ULUN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHUsI: cujla TPEHUS CKOJIbXKEHHUS, CUIIa
TPEHUS NIOKOS, IPYTUEe BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxeHnune mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocTh U neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBa3b dHepruu u padbotsl. [loTeHnnanpHast SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS] MEXAHHYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTEIBHO PAa3HbIX TEN

OTCYETA.
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8.
9.

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

CpaBHEHHME TyTe W TPAEKTOPUH [BHIKEHHS OJHOTO W TOTO K€ Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanve Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJICHUH, MPOMCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOMHEeTa (PU3UKHU.

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

Ha0nronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUY TEJL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Ha0nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUUECKON YHEPTUH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU IIPU ABUKEHUU TeNa MO ACHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimul.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIIEro paBHOMEPHOTO
JBMDKCHUS IIapUKA WIN TEJICKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBWKCHUS
IIapyKa Mo HaKJIOHHOM TMIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBH)KCHUU Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpHU TNOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHune 3aKoHa COXpAHEHMs SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIUINTya. MaTeMaThudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETFHOM JBUKEHHUH.

3aryxatomue — koieOanus.  BuiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
NONepeyYHble BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpaszByk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

HabGnrofgenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
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MasTHHKA.
2. OmnpenesneHue 4acTOThI U IEpUOAa KOJeOaHU MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEproa KOIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbl, JEMOHCTPUPYIOLME  3aBUCHUMOCTh N€pUoAa  KoJeOaHW
IIPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMArHuTHeIX BOJH. Illkama snexkTpomarHUTHBIX BOJIH. lcmonbp3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



OnexTpomarHuTHas npupoja csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKasio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICNonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckona. [7a3 kak onTuyeckas cHUCTeMa. bBIM30pyKoCTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /Hcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuyei B coOuparolie JInH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

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

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.
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Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrjia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. llonydeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOHMparoeit
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOro CBETa B CIEKTP.

7. OnbIThl IO BOCHPUSATHUIO IIBETA MPEAMETOB MPH UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIeHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioleHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYEHHW Ha JKUBbIC
OpTaHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (hOHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENBEHO-0000IAOMINKA MOLYJIb TPEAHA3HAYEH JJII CHCTEMAaTU3alun
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbITa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAaKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipy “3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEHOBAHUS



SIBJICHUN TPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBICHATH (HU3UUYECKUE
SIBJICHUS, TPUMEHsS TMOJIydEHHbIE 3HAHMS, pelaTh 3aJadud, B TOM YHCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaau3yeTcs
32 CY€T TOro, 4YTO OOYy4YaloIIMecs BBIMOJHSIIOT 3aJlaHusd, B KOTOPBIX UM
peJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacCro3HaBaTh M HAYYHO OOBSICHATH
dbu3nuecKkue BICHUS B OKPYKaIOIIEeH MPUpPoJie U NOBCEAHEBHOM KU3HU;

UCITIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEJOBAaHUSI (PU3HUECKUX SIBIICHUH, B TOM
YuCIIe JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEeHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3ITMYHBIX UCTOYHHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHMIO POCCHUHCKOU
(bu3nYeCKoi HAYKH;

- IEHHOCTHOE OTHOILLEHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHUKECHUN
(1)56637197

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPHUSTHE 3CTETUYECKMX KauyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHWE IICHHOCTH (PU3MYECKON HAyKHM KakK MOILIHOTO HMHCTPYMEHTa
II03HAHUS MHMPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHIIEH COCTABIIAIOLIEN
KYJIbTYDBI,

- pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, MHTEpPECAa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOUMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX yCIIOBUAX;

- c(OpMHUPOBAHHOCTb HaBbIKA pe(IEKCUH, NPU3HAHHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

- AaKTUBHOE Yy4YacTH€ B pELICHUM NIPAKTUYECKHUX 3a1ady (B paMKax CEMBH,
0o0pa3oBaTeNbHONM  OpraHW3allli, TrOpoJia, Kpass) TEXHOJOTHYECKOH U



COLIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMIMX B TOM 4HCIe U (HU3HUECKHX
3HAHUIM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPO(PECCHIA, CBA3AHHBIX C (DHU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMsA HA NpPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pELIEeHUs 3ajad B
o0JacTh OKpY’Kalolllel cpelbl, MJIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJIeM M IMyTed ux
peuieHus;

e 8) aganTanMuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON W NMPHPOAHOM

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TMPHU BBHIMOJHEHUU HWCCIEAOBAHUN U
MPOEKTOB (HPU3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHUX,

e - TIOBBIIICHUE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
JIEATEIILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpPOBAThH
UJEH, IOHTHSL, TUIIOTE3BI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pA3BUTHS B TMPUOOPETEHUH HOBBIX (PUINUYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAOIIYIO Cpeny,
BO3MO>KHBIX IJI00ABHBIX TOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TpOTrpaMMbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob1iero oopa3zoBaHus y oOyyaromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHbIC YICOHBIC JCHCTBHUA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJSATUBHBIC
YHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:
e BBIBIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KJAcCU(DUKAINKA, OCHOBAHUS JIJIS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MIPOTHBOPEUMS B pACCMaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOIOICHUSAX, OTHOCAIINXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYEHUU (PU3NIECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BHIBOJBI C UCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH;

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

Ba3oBble uccieaoBaTe/IbLCKHeE 1eCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuit SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHHMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
HOJYYCHHYIO B X0JI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIO/ICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHMOpPMAIMK WM JAHHBIX C YYETOM TPEIJI0KEHHON y4eOHOM
dbuznyecKoit 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATH3UPOBAaTh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB U (POPM MIPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTUMAIbHYI0 (HOpMYy  TPEACTABICHHS
uHQOpMaAIMU W WUTIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIMSAMU.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0/€ OOCYXIeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI U
BBICKa3bIBaTh HJICW, HAICJICHHBbIC HA pElICHHE 3aJaud U TMOAJIepKaHHe
OJ1aroxkenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABIATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHHKOB
Juanora, oOHapyXHBaTh pa3IU4Me U CXOACTBO MO3UIIHIA;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MpU PEIIEHUU KOHKPETHOW (QU3ndYecKon
npobJieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no €€ JMOCTHKEHUIO: paclpefesiTb poiH, OOCYKJIaThb IpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBITOJIHATH CBOIO 4acTb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HANPABICHUIO W KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaja B OOLIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NIECKUX 3HAHUI;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJIbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa MCCIICJOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHBbIN HHTE/LJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYalluu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEILHOCTh (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LEIN U YCIOBUSIM;

CTaBUTH ce0s HA MECTO IPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HAYyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NpPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yueHus B 7 Kjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIarITHECs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JABWKEHUE, WHEPIUS,
B3aHUMOJCUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aAKPEIUVIEHHOW OCHIO
BpalleHus, IMepenaya JAaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejd, MpeBpalIeHUs
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpe, B TOM uHcle (u3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPBI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXUBOU
npupoje, JCUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS HA >KMBOW OpraHW3M, IJIABaHUE PHIO, phlUuaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK ) (PU3UUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DM3UYECKHUE SBICHUS, UCIIOIB3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, Cwia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(DHUIMEHT TMOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUHM MPABUILHO
TPakToBaTh  (PU3MYECKUI  CMBICA  HUCHOJIB3YEMbIX  BEJIMYMH, HX
0003HaYeHUS U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEJINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3Ys MIpaBUJIa CJIOKEHMS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),



«30JI0TOE€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPruH, TPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SBIEHMSI, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MNPaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX ILIAaroB ¢ OMOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiat pacy€THbE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHON (PU3NUECKOMN BETUYUHBI;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PpELIUTh MpPU MOMOIIH
(bu3nYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WK
bu3IIecKuX CBOMCTB Tel: dbopMyIMpOBATH MpOBEPsiEMbIEC
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHHUS, BPEMEHM, MaccChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT
JIpPYrol € HCIOJb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXXYLIEroCs Tela OT BPEMEHU JIBHXKEHMSI Teia, CHUJIb
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIBI TPEHUS OT ILIOIIAAN COPUKOCHOBEHUS TEIN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOUHbI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUM
IJlaBaHus TeJ, YCJIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUM ~ YYEOHOrO UCCJENIOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUMYMH B BUJC



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

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJIBXKCHUS,
JaBJICHUE  BO3JyXa, BBITAJIKUBAIONIAs CHJIA, JICHCTBYyIOIIas  Ha
HOrpyXEHHOE B KHUAKOCTh TeNO, KO3(PPUIMEHT MOJe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISTH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOIOAaTh MpaBuila TEXHUKN O€30MaCHOCTH TpU paboTe ¢ JTabopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIKUecs COCyabl, Oapomerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBl JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
NOJIINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 cBoMcTBax (U3NYECKUX SIBJICHUNU W HEOOXOMUMBbIC (PH3UIECCKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalieHuy ¢ npudopaMu U
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHS 3IO0POBbS U COOIIOICHUSI
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIEH Cpe/Ie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33J]JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
auTepatypy  (Qu3MYecKoro coiepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3NIECKOTO COACPKAHUS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIICHUS O pe3ysbTaTax IMPOCKTOB
WM Y4eOHBIX HWCCIEAOBaHWN, MpPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, COMPOBOXAATH
BBICTYIUUIEHUE ITPE3EHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pachpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJA B  JEATENBHOCTh  TPYMIbl, BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHBIC COCTOSHUS BEIIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHsISI SHEPTUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE U CHKAaTHe, TeIlonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aMMOJICHCTBUE 3apSAI0B, MEHCTBUS AICKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha TMTPOBOJHUK C TOKOM, AJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUW B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUBIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoiHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JICKTPUUECKHE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAarHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UUYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nyeckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHas TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUJIaBJICHUS, yJleNbHAsg TeIloTa NapooOpa3oBaHUsl, ylelbHas TeIioTa
CropaHusi TOIUIMBA, KOI(PQPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIIOBOM



MAIlIMHBI, OTHOCHUTEIBHAS BIIAXKHOCTH BO3J1YyXa, JJICKTPUUECKHN 3aps,
CHWJIa TOKA, JJICKTPUYECKOE HAMNPSIKECHHE, CONPOTUBICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTrO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYWH, 0003HAUEHHUS U EIUHUIIBI
bU3MYEeCKUX BEJIMYMH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMNH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETHUYECKONM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU T0JIe (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 11 yJacTKa LENu, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs DSHEPrud, IIPpA ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyallMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7ayd B 2—3 JCHCTBUS, HCMOJB3Yysl 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIbI,
HEOoOXoauMbIe JUIsi €€ pelieHUs, NPOBOAUTh PACcUEThl M CPAaBHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACIATDH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IMPABUJIBHOCTh IOPSJIKA
IIPOBEICHUS UCCIICIOBAHUS, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WUECKUX SBJICHUA WU
(bu3HYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3J/lyXa OT ero o0bEMa, TeMIEPaTypbl, CKOPOCTHU IMPOIIEcCa OCThIBAaHUS U
HarpeBaHusl MPU H3IYYCHHH OT IIBETa H3IyYarome (MOrIonaroiiei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYPhl KUIAKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aWUMOJECHCTBUE
AIEKTPUYECKUX 3apsijoB, B3aUMOJICCTBUE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOI'O TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBAa DJEKTPOABUTATENSI TIOCTOSHHOTO TOKa): (OpPMYyIUpOBaTh
IPOBEPSEMbIC MPEOJIOKEHHS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJ1 OMBITA U (POPMYITUPOBATH BHIBOIHI;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUS  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HANpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYMUH, CPAaBHUBATH
PE3YNBTAaThl U3MEPECHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMUYUHBI OT
JpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHHUKA OT €ro JJIMHBI, IUIOIAJHA TOMEPEYHOrO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BEUIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEr0 4Yepe3 MNPOBOAHUK, OT HANPSKEHUS HA NPOBOJHUKE,
UCCIIEOBAHUE IOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIJAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUI[ W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM MCCIIEA0BAHUS,

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BENUYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, padoTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUHU, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh NMpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HArPEBATEIbHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPHUICCKUE
MPEAOXPAHUTEIIN, IEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUYECKUX LIeTIeH;



NPUBOAWTH  TpUMEPHl  (HAXOAWTH HWHPOpPMAIMIO O  MpUMEpax)
NPAaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOU
XKU3HU I oOecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3IO0POBbS U COOIIOIACHUSI
HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPYIKAIOIIEH Cpe/Ie;

OCYILIECTBIIATh TIOUCK HWHPOpManuUu (U3NYECKOTO COJCpPKAHUS B
WHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATH  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcCKOro - coAepiKaHUs, CIPAaBOYHBIE MaTEpUAbI,
pecypchl cetn MIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBICE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (HHU3UYECKOTO
COJCpXaHHUA, B TOM 4HCIE MyOIMYHO TIPEACTABISTh PE3YJIbTATHI
NPOCKTHON HIIM MCCIIEAOBATEIBCKON NESITEIbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBIM IMOHATHHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MPE3CHTAIUECH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHMHA (DU3HUYECKIX
IPOIIECCOB paclpenesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIbHOCTH TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIty 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUH:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIICPHAS] DHEPTETHKA;

pa3nuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XCHHE, KOJeOATeTbHOE NBIKEHUE (3aTyXaloulue H
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEJI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 ONMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOAE:
IPUIUBBI U OTIUBBI, IBUKEHUE Tu1aHeT COTHEUYHON CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJIECHUSI B NMPUPOAE, OMOJOTMYECKOE IEHCTBHE BHIUMOTIO,
yIbTPapUOIETOBOTO M PEHTIEHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoOaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3IydYCHHE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBONCTBa (IPU3HAKH) (PU3NUYECKUX
SIBJICHU;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBJICHHS, UCIIONIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHUE, IMyTh, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YHPYIOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOAHOTO TMaJeHUs, BEC Teja, HUMIYJIbC Tejla, HMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlIbHAs SHEPrus Teja,
MOJHITOrO0 HaJ TMOBEPXHOCTHIO 3€MIJIM, MOTEHIUAIbHAS SHEPTUs CHKATOU
OPYXXHUHBI, KHHETUYECKash DSHEprus, IOJIHAs MEXaHUYecKas DHHeprus,
NEPUOJ U 4acTOTa KojeOaHuH, IIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEebl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HaueHUA W €AUHMIBI (PU3MUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYIO BETUUYMHY C APYTMMHU BEJIMYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMII CYNEPHO3ULUN CWJI, NPUHLUUI OTHOCUTENbHOCTH [anumnes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MacCOBOTO YHCEI



OpU SAEPHBIX PEaKIUsAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2-3 U3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3adadd (omupammuecs Ha cuctemy u3  2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHMs], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTH TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PpELIUTh MpPU MOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYIBI MAJIBIX KOJICOaHUM, MPSMOIIMHEHHOE paclIpOCTPAHCHHE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB H300pa’KEHUS B
IJIOCKOM 3€pKajieé U CBOWCTB HM300pa)keHUs MpeaMeTra B coOuparomei
JWH3e, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3IYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/sOBaHUsA, OMUCHIBATH XOJ  ONBITa M  €ro  pe3yibTarhl,
(GbopMyIHpPOBaTH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpelHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO PUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIHMYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHOH CKOPOCTH, TEpHojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs OT yria



najieHusi): IUIAHUPOBAaTh HCCJIEOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3MYeCKuX BETWYMH B BUJEC TaONHII U TpaduKOB, NETaTh BBIBOIBLI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHsI (U3NYECKUX BENIUYMH (CpeaHsas
CKOpPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MaJieHus, KECTKOCTh MPYKUHBI, KOAIPPUIIUECHT
TPEHUSl CKOJBKEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa U
nepuosl KojeOaHW MaTeMaTH4ecKoro U IPYXHHHOTO MAasTHUKOB,
ONTHYECKas cujia coOuparomer JHWH3bI, pPaguoaKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY U
BBITMOJIHATh U3MEPEHUS, CIEqys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YIIbTAThI C yUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUH;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU paboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJO0, TOYCHHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJENb aToMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHui (B TOM YHUCIE:
CHHJIOMETpP, [aTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHsS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOI, (OToaImapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX MPOIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHYECKHX 3a/]ad, ONTHUYECKHE CXEMbI IS
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOMparoiei TuH3e;
OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpY KalolIeH cpene;

OCYIIECTBJIATh TOUCK HHpoOpManmuu (U3NYECKOTO COJCpKaHUA B
HutepHere, caMOCTOATENHHO (HOPMYIIHPYsI MOMCKOBBIM 3arpoc, HAXOIUTh



IYTH ONpEJIeNICHUS JOCTOBEPHOCTH TOTYYCHHOW WH(POpPMAIH HAa OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIHHBIX UCTOYHUKOB;

UCTIOJIB30BaTh MPH BBITIOJHEHUN YyYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUecKOoro - coAepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HCTOYHUKOB (DU3NYECKOTO COJCpKAHMA,
nyOJIMYHO MPEACTABIATH PE3YNIbTaThl IPOEKTHOM MITM MCCIIEI0BATEIbCKOM
NESITeIbHOCTH, MPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN ammapar u3y4aemoro pasjena (U3UKH U COIMpPOBOXKAAThH
BBICTYIUICHHE TMPE3CHTAlMe C Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHHUKOB.
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IMPOBEPSIEMBIE IIPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEIO OBPA3OBAHMS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIB30BATh U3YUYCHHBIC ITOHATHUSA

1.2

pasiindaTtb SABJICHUSA 110 OMMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (QU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

14

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IMPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapuKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bU3UYECKUX BEITHMYNUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3MYECKUE SIBICHUS U IPOIECCHI,
UCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyIHpPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKCHHE

1.6

OOBACHATH (PU3MUECKHE SIBICHUS, NMPOIECCH M CBOMCTBA TEN, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BBISABIATH IMPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYEeCKHX IIaroB ¢ omopoid Ha 1 — 2
M3y4YCHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA HMIIH

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3aiaud B 1 — 2 nedcTBUSI, UCMONb3YSl 3aKOHBI U




bopMyIbl, CBsI3bIBatONINE (GU3NUYECKUE BETUYMHBI: HA OCHOBE aHaIn3a
YCIOBHSI 3aJayd  3alMChIBaTh KPATKOE YCIIOBHUE, IMOACTABIAThH
¢buznyeckue BeNIUYMHBI B (POPMYJIBI U MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEaATUCTUYHOCTD MOTYYEHHON (PU3HMUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAHUA  BbIACIIATH
MpoOBEpsieMOE  TPEANojokeHue  (Tumoresy),  pasnauyaTb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ysibTaT, HAaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €0 pE€3yjibTaTaM

1.9

IPOBOANTH OMNBITHI O HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPsieMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (ppoBBIX MPUOOPOB, 3aNKCHIBATH TMOKAa3aHUS MPHUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

1.11

MPOBOJIUTh  HWCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEIMYUHBl OT JpPYrol C HCIOIBb30BAHUEM MPAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JcJiIaTb BBIBOJbI

I10 pE€3yjibTaTaM HUCCICIO0BaHHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPEeUI0KEHHONH MHCTPYKIMH: MIPU BBIOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM

BCJIMYHHBI

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPHUHLUIBI JACHCTBUS NPUOOPOB M  TEXHMUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JCUCTBUS HU3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB € MOMOLIbI0 HMX OIHUCAHHA,
UCTONB3ysl 3HAaHMA O CBOMCTBax  (PU3MYECKHX  SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMANUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU i oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOI0OICHHSI HOPM SKOJIOTHUECKOT0 TIOBE/ICHHUS B OKPYKaloIllIel cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONIUXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHKOB
BBIJICJIATE MH(OPMAINIO, KOTOpasi SBISETCSd MPOTHBOPEYMBON HIIH

MOXET OBITh HEOCTOBEPHOI

1.17

UCIIOJIb30BAaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHAI
HAYYHOTIONYJISIPHYIO ~ JIUTEeparypy  (pu3mueckoro  cojepkaHus,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOTO
coJlep’KaHus, B TOM YHCIe MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEeOHBIX HCCIEIOBaHUNA, MpPHU 3TOM
rpaMOTHO HCIOJIb30BAaTh M3YYEHHBIM TOHATUMHBIN ammapar Kypca

(u3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTH 32 BBHINOJHEHHEM IIJIaHa JEeWCTBUM, a/JIeKBaTHO OIIEHHMBAThH
COOCTBEHHBI BKIJIaJ] B JCATCILHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHHUKaTHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaIOIINX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHUA

1.2

pasiindaTtb SABJICHUA 110 OMMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B NMPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN

14

OMKCHIBATh W3YYCHHBIC CBOMCTBA Ten U (PHU3UYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU MPAaBUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIHOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U €AMHUIIBI PU3UIECKUX BEITUWYNH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPMEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiath pacu€THbIC 3a7aud B 2 — 3 JACHCTBHSI, UCIONB3YS 3aKOHBI U
bopMyiibl, cBs3bIBaIONINE (PHU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 3a/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JMaHHBIX JJI1 pelIeHHs 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoAuMBIe Al €€ pelleHus, MPOBOAUTh PACUEThl U CPAaBHUBATh
MOJIyYUeHHOE 3HAaueHUue (U3NYECKOW BEIMYMHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOLIH
(U3NYECKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE UCCIIEIOBAHUS, BBIACIIAT
IIPOBEPSEMOE TPEAIOJIOKEHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIETATh BHIBOIBI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3MYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPSiEMbIC

NPENIONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000pyioBaHUS, OMUCHIBAThH X0/ OMbITAa U (OPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATDL IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIMUYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COTFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUECM HpHMBIX H3M€p€HHI>'IZ
IJIAaHUPOBATh HCCIAEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IJIaHy,  (ukcupoBath
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPHUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKUHMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHACTBUS HM3YUYEHHBIX HIPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATb CXCMBbI
SJICKTPHUYICCKUX Lereit ¢ IOoCIeIOBaTeIbHBIM U napaJijicJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHUS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTH TPUMEPHl  (HaXOOUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUs (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpenie

1.17

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

SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJISIPHYIO JINTEPaTypy (QU3UYECKOr0 COIEp:KaHUsS, CIPAaBOYHBIC
Marepuaisl, pecypcbl cetd MHTepHeT; BiageTts  npUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus HHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000m1ass wHGOPMAIMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUs, B TOM 4YHUCIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIbCKON NEATEIbHOCTH, IIPH  3TOM
IPAMOTHO HCIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[UeH

1.20

IPYU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPEIENSITh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIL  TOTOBHOCTh

paspemniath KOH(PIUKTHI

9 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb SABJICHUA 110 OMMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

14

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (U3MUYECKHE SIBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICA  HCIOJIB3yEeMBIX  BEJIMYHH,
0003HaueHHSI ¥ €AUHUIIB (PU3HMUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  U3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyIHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKCHHE

1.6

OOBACHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYEeCKHX WIaroB C NOMOIIbIO 2 — 3 HM3Y4YEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIC 3a7auM (OMHMparoImmecss Ha cucremy m3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYINbI, CBS3bIBAIOIIUE
¢u3nveckne BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/Ia4yd
3alMCbIBATL KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUE HUIIN
M30BITOYHBIE JAHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
AJig pelICHUd, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTUYHOCTH

MOJIyYEHHOT0 3HAUYeHHUS (PU3HUECKON BEIUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PEIIUTh TPH ITOMOIIH
(u3HYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIATH
IIPOBEPSIEMOE MPEAIIONIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPSIKA
IIPOBEICHNUS UCCIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThI HAOTIOICHHIA U OTIHITOB

1.9

IPOBOIUTH OMBITHI 1O HAOMIOACHUIO (DHU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATEILHO COOMpATh YCTAHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX H3MEPECHHUH,
ompenenss cpenHee 3HAuCHHE H3MepseMON BeIMYUHBI ((POKYyCHOE
paccTosiHue CcOOMparoIIe JMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (U3MEPUTENHHOTO TPUOOpa)

1.11

INPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEITUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IUIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHMH B BHJC Ta6J'II/IHI/I




rpaduKoB, eaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

1.12

NPOBOAWTh  KOCBEHHbIE  HM3MEpPEHHs]  (U3NYECKUX  BEIIUYMH:
IUIAHUPOBATh M3MEpPEHHs], cCOOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh M3MEPEHHUs, Clenysl MNPeJJI0KEHHOW HWHCTPYKIIMH,
BBIUMCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YU4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKM HM3YYCHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuaibHas TOuKa, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJJAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeJIb aTOMHOTO Sipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIUCAHHUS, HUCIONb3Ys
3HaHMS O CBOMCTBaX (DU3MYECKHX SBICHUHM ¥ HEOOXOJMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-TPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU Jia  oOecriedeHusi 0Oe30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0OICHHSI HOPM SKOJIOTMUYECKOT0 TIOBE/ICHUS B OKPYKalollIel cperie

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHUSI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHMsS  ITOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJTHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh IPH  BBHIMOJIHEHMHM Y4YEOHBIX 3aJaHUi  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BiIageTe NpUEMAMHU

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHOMN




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3laBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(pOpPMAIlMM M3 HECKOJBKUX MCTOYHHKOB (PU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISTh Pe3yJbTaThl MPOEKTHON HIIH
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IPU  3TOM  TPaMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmapaT u3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPYU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIE  TOTOBHOCTh

paspemiaTh KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pasnena

Kon

3JJE€MEHTAa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIETO MHUPA

11

®uznka — Hayka O mnpupone. SBIEHUS NPUPOMBI.
dusugeckue SABJICHUSA: MCXaHHNYCCKHUC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusndeckue BenWuuHBL.  M3Mmepenue  puznuecKkux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAy4HBI METO/A TO3HAHHS: HAOJIOJICHHE,
IIOCTAaHOBKaA Haquoro BOHpOCﬁ, BBIABHXCHHUEC THUIIOTEC3,
SKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHECHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

14

Onwucanue GU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue pabOTHI:

H##HPar##l13mepenne paccTOSIHUIM.

###Par### 3mepenne 00bEMa KHIKOCTH W TBEPAOTO
Tena.

#H#HPar###OnpeneneHne pa3MepoB MajbIX Tell.
##tPar#H#H#l13mepeHne  TemmepaTypsl IIpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JaTUUKA TeMIIEpaTyphbl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepbl.  OmBITBI,  J0Ka3bIBAIOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

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

bpoyHoBckoe nBkenue, muddys3us

2.3

B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHUC




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

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) TEL.

24 B3anMocCBs3p MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJIEKYIISPHBIM
CTpOCHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue pabOTHI:
#H##Par###0uenka quaMerpa aToMa METOJIOM PSJoB (C
ucronb3oBanueM pororpadwii).

2.6 #H#HPar###ONBITEL 0 HAOMIOAEHHIO  TEIUIOBOLO

pacIpeHus ra3os.
HH#HPar###OnpITel 0 OOHApY)KEHUIO JCUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBOKEHUE U B3AMMOJIEMCTBUE TEJI

31 Mexanunyeckoe IBUKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKCHHE
#H##Par###CKopOoCTb. Cpennsis CKOpOCTh npu
3.2 HEPAaBHOMEPHOM JIBW)KE€HUHU. Pacdy€r myTu M BpeMeHH
JBUKECHHUS
SlBnenne uHepruu. 3akoH HUHepuUUU. B3aummopeicTBue
3.3 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #H#HPar### InotHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TMHAMOMETpPA
37 ###Par###IBnenue Tarorenuss u cuna Tsokectu. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTh
38 Cuna Ttpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 H##HPar#H##Crio)KeHre CuJl, HAlpaBICHHBIX [0 OJHOHN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTrueckue pabOTHI:




OnpenesieHre CKOPOCTH  PaBHOMEPHOTO  JBHIKEHUS
(mapuika B OKUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMoOmWIT W Tak ganee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapuka Io
HaKJIOHHOM  IUIOCKOCTH. OmpenesieHHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella U

XapakTepa COIIPUKACAIOLINXCS OBEPXHOCTEN

DusnyecKkue SABICHUS B IPUPOJEC: NPUMEPHI JBUKCHHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B YKUBOW M HEXHBOU MPHUPOJIE,
JICICTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHnueckue ycTpoiucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTEM U TA30B
41 Hasnenue TBEpAoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIMUEHUS TaBIICHUS
42 JlaBieHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEeMIEPaTypbl
13 [lepenava naBneHus: TBEPABIMU TENAMU, KUIAKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKHE MAILIMHbI
3aBUCHMOCTh  JABJIICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapoctatndeckuii mapagokc. CooOmaronmecs: Cocyapl.
I'mapaBnuueckre MeXaHU3MbI
ATtmocdepa 3emnu u atMocdepHoe naBiieHue. [IpuanHbl
A5 CyIIIECTBOBaHUS BO3AYIIHOW 000m0ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A5 Wsmepenne armocdepHoro nasienus. I[lpubopsr mis
' U3MepeHus aTMOC(HEpHOro AaBJIeHUs
JlelicTBUE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawomas (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3gyxominaBanue




4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TMOTpYXKEHHONH B IKUIAKOCTH 4YacTH Tela.
OrnpezenieHre BBITAIKUBAIONICH CUJIbI, IEUCTBYIONIEH Ha
TEN0,  NOrpyxk€éHHoe B  kuiakocTtb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JCHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLEH
CHUJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOIPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHME  JIOAKA M ONpeAcIieHHE €€

TPy30MOABEMHOCTH

4.10

®usnueckue  SABICHHUS B NIPHUPOAE: BIIASIHUE
aTMoc(epHOro NaBJIeHHS Ha KUBOM OpPTaHU3M, TIJIaBaHHE

pBIO
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TexHU4YeCKne YCTPOMCTBA: COOOMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJAOIPOBOAA, THUAPABIMYECKHM IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEP, IMOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOIIHOCTDB, DOHEPTUA

5.1 Mexanudeckas padbora
5.2 MexaHu4deckasi MOIIHOCTb
53 [IpocThle MeXaHHW3MBI: pblyar, OJOK, HAaKJIOHHas
' TIOCKOCTH. [IpaBuio paBHOBeCHS phlyara
5.4 [IpumeneHue mpaBusa paBHOBECHs pblyara K OJ0Ky
«3on0Toe  mpaBwio»  MexaHukd.  Koaddurment
55 [IOJIE3HOTO TIEHCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHmanpHast YHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kuneruaeckast sHeprus
58 [Tonmnas MexaHuyeckass HEprusi. 3aKOH H3MEHEHUS U
' COXpaHECHHSI MEXaHUYECKOW YHEPTHH
5.9 [IpakTuyeckue paboTHI:




###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TPHU
PaBHOMEPHOM JBM)KEHMM Tejla 10 TOPU30HTAJIBHON
noBepxHoctu. MccienoBanue yclIOBUH  paBHOBECHS
ppuara. Msmepenune KIIJ[ HakJIOHHOM IIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH

Ouznyeckue SBICHUS B TMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne yCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
5.1 TEOpUU CTPOEHHs BelecTBa. Macca ©  pa3Mepsl
' MoJieKya.  OmbIThL,  TOATBEPKIAIOIIME  OCHOBHBIC
MIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TEOpUHU
Mogenu  TBEPAOro, OJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammuueckue M amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
0 6.3 Ha OCHOBE TOJIOXKEHUH MOJIEKYIIPHOKMHETHYECKOM
TEOpUHn
6.4 CMaunBaHuE U KalWIUISPHBIE SIBICHUS
6.5 TemnnoBoe pacIMpeHne U CKATHE
6.6 Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
' TEIJIOBOTO ABM)KEHUSI YACTHII
6.7 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
' SHEPTHUU: TeIionepeaaya U CoBepIleHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS,




U3JIy4CHUE

KonnuecTtBO  TEIUIOTHL VYnaenpHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH W TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
6.11 [InaBneHue U OTBEpAEBAHNE KPUCTANIMYECKUX BEIIECTB.
' VY aenbHas TEIIOTA IJIABICHUS
[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOPaHUs
[Mpuanumer  pabotel  TeroBbix — aBurareneit  KITJ]
6.15 TEIUTIOBOI'0 ABHUTaTelsl. TeIIoBble IBUTATEIN W 3allATa
OKpY>KaloIleu cpeibl
3aKOH COXpaHEHUS U MPEBPAIlEHNs SHEPTUU B TEIUIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
HHHPar###OnBITEI 10 OOHAPY)KEHUIO JIEUCTBUS CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS.
HH#H#Par###ONBITBL 1O BBIPAIIMBAHUIO  KPHUCTAIOB
MOBApEHHOM COJIM WJIM caxapa.
#HHPar###OnbITEH o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacCLIMPEHM Ta30B, )KUIKOCTEN U TBEPIBIX TEI.

#HH#HPar#H#Onpenenene AaBiIeHUS Bo3/AyXa B OajuloHe
HINPHIIA.

HHHPar##H##ONBITH, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHUs] BO3JyXa OT €ro oO0bEMa M HarpeBaHUs WM
OXJIQXKICHUSL.

###Par###] [poBepka runore3bl JUHEHHONW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKOMN




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEM
SHEPTHM Tejla B Pe3yJbTaTe TEIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#H#HPar#t#llccienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIUBAaHUM XOJOAHON U TOpsYEr BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#i#H#Par###lccnenoBanue npouecca UCapeHusl.
#HHPar###Onpenenenie  OTHOCUTEIIBHOM — BJIAKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHre yaeabHONW TEIIOThI TJIaBJICHUS

JIbaa.

6.18

®dusnueckue SBICHUS B INPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KalWULIpHbIE SBICHHUS B IPHUPOJE,
KpUCTaJIIbl B IIpUpoae, unydenue CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

HWHEs, CHera.

6.19

TexHudyeckne  yCTpOMCTBA:  KAaWUIAPBL, IIPUMEPHI
UCIOJIb30BaHUS KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4uK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHW A

7.1 Dnektpuzarys Ten. [[Ba posa dMeKTpUIECKUX 3apsa0B
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEl OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEXTy TEJIaMU)

- OnexTpuueckoe noje. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

noss. [IpuHOUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH




(Ha KAaYECTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsfoB. OJIeMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO0 3apsaa
- DJIGKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAaHMUS
' AIEKTPUUYECKOTO TOKA. ICTOUHHMKYU MOCTOSIHHOTO TOKA
JevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
1.7 XUMHYECKOE, MArHUTHOE). OJEKTPUUECKUH TOK B
KUIKOCTSAX U razax
- Onektpuyeckas uenb. Cuna TOKa. DJNEKTPUYECKOE
' HaIpsHKEHUe
29 ConpotuieHue MPOBOTHUKA. VYneapHOE
' COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1Sl yJacTKa [eTH
[locnenoBarenbHOE W HapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUUeCKUe IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTKoe 3amMbIkaHue
[TocrossHHbIE MarHuThl. B3auMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosne. MarHutHOoe TmoNe 3eMiid U €ro
7.15
3HA4YEHME JIJIS )KU3HU Ha 3emiie
216 OnbIT Opcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37EKTPOMarHuTOB B TEXHUKE
JlelicTBE€ MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSIHHOTO TOKa. Vcrnonb3oBaHue
' JJIEKTPOJBUIaTeIe! B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTE
7.18 OneiTel  @Papanes.  SIBneHue  3IEKTPOMArHUTHOMN




nHaykuuu. [pasumno Jlenna

DNEeKTpOoreHeparop. CnocoObl MOJTy4eHUS
7.19 AJIEKTPUYECKON SHEPIuHu. DNEeKTPOCTAaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJACHHUIO IIEKTPU3AIUHN TN HHIYKITUEH

Y TIPU CONMPUKOCHOBECHHH.

UccnenoBanue nA€MCTBHUS DJIEKTPUYECKOTO IO  Ha

MIPOBOJHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBI AICKTPUUECKON Ienu

MMOCTOSIHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIBI TOKA.

W3mepenue u peryinupoBaHue HAMPSKCHHUSL.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PEe3UCTOpE.

OmLITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TUIOMIAU TIOTIEPEYHOTO CEUCHHS U MaTepHalia.

[IpoBepka mpaBuia CIOXKEHHS HANPSOHKEHUA TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuia [l CHIJIBI TOKA IPU MapaieIbHOM
coequHeHNN  pe3uctopoB.  OmpeneneHue  pabOThI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIICIISIEMON Ha pe3ucrope. Mcecnenosanue 3aBUCUMOCTH
CWJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U pazaeneHun. lccnegoBanue
JNEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnbIThl,  JEMOHCTPHUPYIOLIUE  3aBUCUMOCTb  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBjieHHs TokKa B Karymike. 3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4eHUe paboTsI
3JIEKTPOJABUTATES. N3smepenne KIIA
AJIEKTPOJBUTATEIIBHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ WHAYKIIHUH:
HCCIIeNOBaHUE M3MCHEHUM 3HauYeHUS U HaIpaBJICHU A

WHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHUE
ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Iper( MOoFOCoB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUSHHUEC

7.22

TexHHYecKkne yYCTPOMCTBA: BJIEKTPOCKON, amIepMeETp,
BOJIbTMETP, PEOCTaT, CUETUUK DJICKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpPEeIOXPAaHUTENN, JIIEKTPOMATHUT, JJIEKTPOJIBUTATEINb

IMOCTOSAHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa [TpoBepsieMbIe 37IEMEHTHI COJIEPIKAHUS
pazzena
MEXAHUWYECKMUE SBJIEHUA
Mexanunyeckoe IBHKeHHE. MarepuanbHas — TOYKA.
- Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE NPAMOJIMHENHOE BUKECHHUE.
8.4 CpenHsis uW  MrHOBEHHas CKOpPOCTh Tela TP

HCPaBHOMCPHOM ABUXXCHUUN




Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHEITHOE

8.5
JIBUKCHHEC
8.6 #iHPart###CBoOonHOe manenue. OnbiTel ["ammes
#i#HPar###PaBHOMEpPHOE [IBUJKEHUE 110 OKPYXHOCTH.
8.7 [lepuon m yacrora oOpamieHus. JIuHeiHass U yrioBas
ckopocTH. LleHTpocTpeMuTeNIbHOE YCKOpPEHUE
8.8 Ilepssiii 3akoH HploTOHA
8.9 Bropoii 3akon Hetotona
8.10 Tpertwuii 3akon HproToHa
8.11 HH#HPar### [puHIIUTT CYyTIEPIIO3UITUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
#H##Par##H#Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHHUS,
813 CHUJIa TPEHUS TTOKOS, IPYTHE BUJIBI TPCHUS
8.14 ##HParf##Cila  TSOKECTM U 3aKOH  BCEMHUPHOIO
' TATOTEHHUA. Y CKOpEeHUEe CBOOOIHOTO MaIeHus
JBwxenue  1utaner  Bokpyr  Connna.  Ilepas
815 KocMHuYeckasi ckopocTb. HeBecoMocTh U ieperpys3ku
PaBHOBecue MaTepuanbHOM TOYKHA. AOCOIIOTHO TBEPIOE
8.16 oo
#i###Par###PaBHOBecue TBEPIOro Tena ¢ 3aKperIEHHON
847 ocbl0 BpanieHusi. MomeHT cuibl. LleHTp Tshxkectn
8.18 Nmnynec Tena. Mi3Menenue ummynbca. IMIynbe cuibl
8.19 3aKOH COXpaHEHHS UMITYJIbCa
8.20 #AH#Par###PeakTUBHOE NBUKEHIE
8.21 Mexannueckasi paboTa U MOITHOCTh
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
8.22 SHEPruu U paboThl
[lorenunanpHass dSHeprus Tena, MOJHATOTO  HaJ
8.23 MMOBEPXHOCTHIO 3eMIIU
8.24 IToTeHunanpHas 3HEPTUS CKATON IPYKUHbI
8.9 ###Par###Kunernueckass  sHeprus.  Teopema o
2 KMHETUYECKON S3HEPrUn
8.26 HHHPar#H##3aKkoH coXxpaHEHUS MEXaHUIECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenne cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IMpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPH PaBHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psA HEUYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT CcuUiibl HOpMaJIbHOTO JaBieHusa. OmnpexneneHue
KodpduureHTa TpeHHus CcKonbxkeHus. OmnpeneneHue
KECTKOCTU TpyKuHbL. Omnpenenenue padOTHl  CHIIBI
TPeHUsT TIPU PABHOMEPHOM JIBIDKEHHH TeJa II0
TOPU3OHTANILHON MoBepxHOocTH. OmnpeneneHue padOThI
CWIBl  yOPYrocTM  IIpU  NOABEME  Ipy3a  C
UCIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

0JIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IG SBJICHUSA B npnpoz[e: HpI/IJII/IBBI U OTJIUBBEI,
nBrkeHue TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUIOMETP,  JATYUKHU

MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe namxenne. OCHOBHBIE XapaKTEPUCTHKH

. Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
9.9 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparenue sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN
0.3 3aryxatomue KosebaHus. BpIHYXIeHHbIE KoJeOaHMs.
' Pe3onanc
Mexannueckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbie W monepeyHble BONHBL J[JIMHA BOJHBI U

CKOpOCTh €€ pacnpocTpaHeHHs. MeXaHHU4YeCKKe BOJIHBI B




TBEPIIOM Telle, CEHCMUYECKHIE BOJIHBI

9.5 3ByK. ['poMKOCTb 1 BBICOTa 3BYKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHre 4YacTOTBl M TepuoAa  KoieOaHUi
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHne 4YacTOTBl M TepuoAa  KoieOaHUi
MPYXUHHOTO MasTHUKA
97 HccnenoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHUi
' MOJBEIIEHHOTO K HHUTU TIpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH TiepuoAa  KoJjeOaHUi
MPYKUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuoaa KoseOaHuit rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAaccChl rpy3a U KECTKOCTHU
npyXuHbL. M3Mepenne yckopeHus CBOOOHOTO MaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
IIyHaMH, X0
9.9 TexHuUeckne YCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana 3J€KTPOMarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

' BostHOBBIE CBOlICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3yueHue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHIIEHOTO TenedoHa
Oduznyeckue SABICHUS B MpUpPOAE: OHOIOTHYECKOe

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

106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBS3U




11

CBETOBBIE ABJIEHUA

11.1 JlyaeBas monens cBera. MicTrounnku cBeta
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBETa
Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs
11.3
CBETa
114 [Ipenmomiienne cBera. 3aKOH TMPEIOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon nyyen B JIMH3E
116 OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKONa U
' TeJecKorna
117 'maz kak onTuueckas cucrema. biau3opykocTh u
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.
' CrnoxxeHue cieKkTpalbHbIX IBETOB. Jlucnepcus cBera
[TpakTrueckue pabOTHI:
#i#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpaXKeHUs CBETOBOTO JIy4ya OT yIJia MajeHHUsl.
#HH#HPar#H#13yueHue  XapakTepUCTHK  M300paKeHHs
IpeMeTa B IIOCKOM 3epKalle.
#i#H#Par###lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIIEHUsI CBETOBOTO JIyda OT yIjla MaJeHus Ha
119 TPaHUIE «BO3IIYX — CTEKIION.
' ###Par### lonyuyenne wW300pakeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.
###Par###Onpeneneane  (HOKYCHOTO pacCTOSHUS U
OINITUYECKOH CHJIBI COOMpArOIEH TUH3BL.
#H#HPar###ONBITEL IO pa3oXKeHWI0 Oenoro cBera B
CHIEKTD.
HHH#Par###ONBITHl 10 BOCIPUATUIO I[BETa IPEAMETOB
MIpU UX HAOJIOICHUU Yepe3 IIBETOBbIC (PUIIBTPHI
®dusunyeckue sABICHUS B npupoje: 3armeHust CosHIa 1
11.10 JlyHbI, 1[BETA TEN, ONTHUYECKUE SIBICHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texaudeckue YCTpOMCTBA: OYKH, MIEPUCKOII,




¢doToanmnapar, ONTUYECKUE CBETOBO/IbI
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KBAHTOBBIE ABJIEHUA
191 Onwitel Pezepdopna w mmanerapHass MoJenb aroma.
' Mogens aroma bopa
129 Hcnyckanve W morjioileHue cBeTta atoMoM. KBaHTBHL
' JInneluaTeie CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue aromHoro snpa. HykiioHHas Mozenb
' aToMHOTO siapa. M30Tomnsl
125 PagnoaktuBubie mpeBpamienus. Ilepuwon monypacnana
' ATOMHBIX SIJIEP
128 SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiiOBOr0 U
' MacCOBOT'0 YHCET
12.7 DHeprus CBSA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKY SHEPTUA
' Connua u 3BE371
12.9 Snepnas osHepretuka. JleiicTBHE paguOaKTUBHBIX
' M3JIy4eHUH Ha )KMUBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrulomHBIX W JIMHEHYATBIX CIHEKTPOB
12.10 W3IIy4CHHUS.
HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
10 TOPMO3HOMY NyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
@®usznyecknue SBICHUS B MPUPOJE: E€CTECTBEHHBIN
PaaNOaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 PaINOAKTUBHOE W3JIYYEHUE TMPUPOJIHBIX MHHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4EHUW HA OpPraHu3M
YelioBeKa
1919 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPeEAMETHBIM pe3yJibTaTam
0230BOTr0 YpOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDPA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSA3HU
U II03HABA€MOCTH SIBICHMHW MPUPOJBI, O POJIM DKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieii poau (UMK B Pa3BUTHUHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
(GU3NYECKUX 3HAHWK W WX POJU B IICJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIMIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU Kak
croco0e CyIIeCTBOBAHUS MAaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BeUIecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUECKOe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXAalOlIeM MHpe, BBbIAEISAS UX CYIIECTBEHHbIE CBOICTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSTHIHOIO ammapara M CHMBOJHUYECKOTO
si3pIKa (PU3UKH M HCIIOJIb30BAHHME WX JJISl PEUICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHBI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-I€CKI/IG SIBJICHHUA,

HCIIOJIB3Ys (bnznqecm/le BCJIIMYHUHBI

Bragenne OCHOBaMH METOZOB HAaydyHOTO TIIO3HAHUS C Yy4ETOM
coOJItO/IeHHsI TIpaBUIl O€30MacHOro Tpyaa: HaONoeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTrO Habopa 00OpYIOBaHMS MO MHCTPYKIUHU, OMHUCHIBATH XOJ
OTIBITA U 3aMMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MPOBEJCHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHUC BCJIIMYUHBI WU AHAJIM3UPOBATL IMMOJIYYCHHBIC PE3YJIbTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ CcOOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTDH HUCCIICAOBAHUC 10 HHCTPYKIUHU, MNpCaACTaBJIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOBI 10 pe3yabTaTaM

HCCICO0OBaHUA

[lonnmManue  XapakTepHBIX  CBOMCTB  (DU3WYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCOMIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH U TBEPIBIX TeN, IMJIAHETapHas MOJENb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue oOBACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTH IPUIMHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSICHEHHE C ONOPON Ha M3YyUEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3amaun (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBl W (OpMYJbl, CBS3bIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC YCJIOBHUC 3a/a4il,
BBISIBIISITh  HEJIOCTAIOIINE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMI:I€ JJIA eé peIICHMs, UCII0JIb30BATh CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaYeHUs (PU3MUECKOW BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

buznYeCcKoil BETNYNHBI, TOTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu30BaTh INPHUHLUINBI  JEHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHCIJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HeoOXoauMmble (Qu3MUecKue




3aKOHOMEPHOCTH
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YMeHHe UCHoJibh30BaTh 3HAaHUS O (PU3WUYECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil oOecrieyeHHs O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKalolIeld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHMH (PU3UKH U TEXHOJIOTHH

JJI palfliOHAJIBHOTO ITPUPOJ0IIOJIB30BAHNA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U TPEACTaBICHUS HHPOPMAILIU
(U3UUECKOr0 COAEp)KaHUs C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIMXCS 3HAHUU U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUIl HAyYHO-TIOMYJSAPHYIO JUTEpaTypy
(bu3NYECKOro CoNep:KaHus, CIPaBOYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IIpeoOpa3oBaHUs
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYrylO; YMCHHE
co3/aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanndeckoe naBwxeHue. MarepuanbHas Touka. CuctemMa  orcuéra.
. OTHOCUTENBLHOCTD JABUXKCHU A
PaBHOMepHOE 1 HepaBHOMepHOe nBIKeHUe. CpenHss ckopoctb. Dopmymna mms
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TNpsSMONMHEITHOE NBHXKEHHE. 3aBUCUMOCTh KOOPJWHATHI Tejla OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
13 xX(1)=x, +vut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUU
NEPEMEIICHUS, IIyTH, KOOpPAWUHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBUKEHUHI
3aBUCHUMOCTh KOOpPJIMHATHl Tella OT BPEMEHM B Ciy4yae pPaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JABUKCHUSA:
2
Sl =v,, #1+a,* ;
2
@opmyIibl I OPOCKUHUM IEPEMELICHUS, MPOEKUUU CKOPOCTH U MPOCKLUHUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
['paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
15 BePTUKAIN (ABMKEHUE Tella BHHU3 WJIM BBEPX OTHOCHUTEIHHO TTOBEPXHOCTH

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




MPOCKIIMA CKOPOCTH W KOOPAMHATHI TPH CBOOOJHOM TAJIEHWH Teja TI0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tella MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU 4YEpPEe3 PaauyC OKPYKHOCTH U TEPUOL

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTEILHOTO

16 yckopeHnus. @opmyra sl BBIYUCIIEHUS] YCKOPEHUS:
2
a. — L
R
®opmyinia, CBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
V= 1
T
Macca. [InotHocTh BemecTBa. @opmysa sl BBIYMCIEHUS IJIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CIoXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBleHHOCTb BEKTOPA YCKOPEHHUS TENA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:
1.11 Fy y=-F
112 TpeHne nokos u TpeHue CKOJIbXKEeHUS. DPopMyna A BBIYMCICHUS MOAYIIS CUJIBL

TPCHUS CKOJILKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSTOTCHUS:

my -M,
F=G L1 _2
R
Cwita TsbkecTd. Y CKOpeHHE CBOOOIHOTO TIafCHUSI.
dopmyra a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue minanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3NUYECcKas BeTHUHHA.
P=mi

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JTS 3aMKHYTOM CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBHXKEHNE

1.17

Mexanuueckasi pabota. @opmyrna asisi BBIMUCICHHUS paOOThI CUIIBL:

A=F5ooscx

Mexannueckass MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

H!Uz
Ep=—r

Teopema o0 kuHeTHUYECKOM HEPTUH. DopMyria sl BHIYMCIECHUS TOTEHIUATBHON




OHCPIruM T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,=mgh

MexaHuyeckasi SHEpPrus:

E=E;.+E »

1.19 3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. Popmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKOM IHEPTrUu B OTCYTCTBHE CHII TpeHusi: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPIUH IPHU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «3070TOE TPABUIO» MEXAHUKH.

Poruar. Moment cuiter: M - FI.
VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[MoxBwxHbI 1 HenmoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
= Aﬂmma
A‘S&TI:E"IBEE&H
JaBiienue TBEpIOTO TENA.
®dopmyra 17151 BBIYUCIICHUS TaBJICHUS TBEPIOTO Tena:
F
pP= G

191 JaBnenue raza. ATMocdepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
@®opMmyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mppaBauyeckuii npecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKWBAIOIIEH CHJIBI,
JEHCTBYIOLEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue miapaHus Tena. [lnaBanue CYZAOB M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA M dYacToTa KoJIeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJT KOJICOaHUI:

1.25

Marematnueckuil ¥ TNpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHHUU

1.26

3aryxatomue konaebanus. BeiHykneHHbie konebanus. Pezonanc

1.27

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

CKOPOCTb PAaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. IH(ppa3ByK U ylnbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBI, KECTKOCTH
OPYXKUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CHJIbI TPEHHS, CHIIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JIBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBM)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThI H
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
KoJICOAaHUH TIPYKUHHOTO MasiTHUKA,; MOMEHTA CHJIbI, JISMCTBYIOIIEr0 Ha phlyar;
paboThl CHJIBI YNPYrOoCTH HpPHU MOABEME Ipy3a C IOMOIIbIO HEMOIBUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH NPU NOABEME TPYy3a € MOMOUIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI
OT MAacChl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJIbI YIPYIOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yIjia HAaKJIOHA HarpaBIISIOLICH;
nepuoa (4acToThl) KoseOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEJOBAaHUE HE3aBHUCUMOCTH IEpHoJa KoJeOaHU HUTSHOTO MAasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHUS C pPa3IMYHBIMU
CKOPOCTSIMH B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ComHeynon CHUCTCMBI,




PEaKTUBHOE JBUKCHHUE JKMBBIX OPraHU3MOB, PblYard B TEJE YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHUE pbIO, BOCIpPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUJecKue BOJIHBI, IYHaAMH, 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,

L3l COOOIIAloIUeECs COCYABI, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOW TEOpUU  CTPOCHHS

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

25 JIBukenne dyactull BemiectBa. CBSI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMaunBaHue U KalWUISPHbIE SIBICHUS

24 TemioBO€ pacuIupeHne 1 cxaTtue

2.5 TennoBoe paBHOBECHE

26 Buyrtpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buae! Terionepenayn: TeMIONPOBOIHOCTD, KOHBEKLMSA, U3TyUCHHE
HarpeBanne wu oxjaxnenue ten. KomuwdecTBo  TemmoTsl. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHH B TEIUIOBBIX MpOIEccax. YPaBHEHHE TEIIOBOTO
OanaHca:

2.9
O +0, +..=0
Hcnapenue u koHaeHcauus. M3MeHeHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

210 ucnapeHus W KoHjaeHcauuu. KumeHue IKUIKOCTH. YJenbHas TeIuioTa

' napoo6OpazoBanus: L = Q/m

2.11 BnaxxnocTs Bo3myxa




2.12

[InaBnenne W Kpuctayuzanus. 3MeHeHWe BHYTPEHHEH »JHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJUIU3AUH. Y,Z[G.HBHa}I TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHHH OHCPIUsA CropaHus TOIJIMBA. Y;[eana;I TCIJIOTA CropaHus TOIJINBA:

q=Q/m

2.14

[Ipunuuns! pabots! TemoBbix apuratencit. KI1/1 reruioBoro apuratens

2.15

Ilpakmuueckue pabomul

W3mepenne yaenbHOM TEITOEMKOCTH METAJUIMYECKOro LMJIMHPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM LWIMHAPOM, ITOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJICHUs Jbpfa. MccnenoBaHne M3MEHEHHS TEMIIEPATYpbl  BOABL  MPHU
Pa3MUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BObI; Iporiecca HCrapeHust

2.16

Qusuueckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalMUIIpHbIE
SIBIIGHUS B NPUPOAE, KpPUCTAJLIBl B mpupoje, usnydeHue CoiHila, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
KUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Ten. /[Ba BUia 31eKTpUYECKUX 3apsiI0B

3.2

B3aumonericTBue 3apspkeHHbIX Tel. 3akoH Kynona

3.3

3aKOH COXpaHEHUs AIIEKTPUIECKOTO 3apsia

3.4

Onektpuueckoe Tmone. Hampspk€HHOCTh  anekTpuyeckoro moiis. IlpuHnmn

CYNEPIIO3UIUH JIEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsanoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha

aneKTpuyecKue 3apsiabl. [[pOBOJHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYecKHil TOK. JleicTBHs 35iekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.

I=q/t,U=A/q

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ICITFHOE IIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
38 3akon Oma aus yyactka snekrpuueckoit rernu: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE MPOBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOe COeAMHEHNUE TPOBOAHUKOB PABHOTO COMTPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 P
CMmeniaHHbIe COSTUHEHUS MPOBOTHUKOB
Pabora u moutHOCTH 35ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 0= 12 ‘R-t
3.12 OneiTr Opcrena. MarHuTHOE TMOJI€ MPSMOTO MPOBOJHHMKA C TOKOM. JImHUM
MarHUTHOW MHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTa. Bs3ammomelicTBHE NOCTOSHHBIX
MarduTOB
3.14 JleficTBHE€ MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM
3.15 Omnbrter @apazes. SIBnenue snekTpoMarauTHON HHAYKIWU. [IpaBuio Jlenna
Ilpakmuueckue pabomol
N3mepenne  3MEKTPUYECKOTO  COMPOTHBIICHUS — PE3UCTOpPA;  MOITHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenmoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHKAIOUIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIo4Ka), OT HaIpsHKEHUsT Ha KOHIaX MPOBOJHKKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWJIA ISl CUJIBl JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupoode: SIEKTPUUECKHE SBICHHUS B aTmocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiId, Ipeld MoIocoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HHU Ha 3emIie, MOJISIPHOE CUSIHHE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  SHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
NPEeIOXPAaHUTENH, DSJIEKTPOMArHHUT, OJJICKTPOJBHUTaTEeNb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHbIE BOJHBL [1Ikana 3eKTpoMarHuTHBIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsMonmrHETHOE pacipocTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaino
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA
3.23 Hucnepcus ceera
3.4 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia
' mun3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
Ipakxmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUIIBI  coOWparomiell JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIiei TMH3bI (10 CBOHCTBY PaBEHCTBA Pa3MEpOB MPEAMETa U
M300paKeHMs, KOTJa MPEAMET PACIoJIOKEH B JIBOWHOM (OKYyCE), MOKa3aTels
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanne CBOWCTBA HM300paKEHUs, TMOITYYECHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHUS (HOKYCHOTO pPACCTOSHHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MpeJoMJICHUS CBETOBOTO Jiydya OT yIja MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE sIBJICHUs B aTMoc(depe (11BeT Heba, pedpakius, paagyra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oeta-, raMma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 Omneiter Pe3epdopna o paccesauto anba-yactuil. [manerapuas Moaenb aToma

4.3 CocraB atroMHOTO sipa. M30TOMmb!

4.4 [Tepuon momypacmnaaa aTOMHBIX SiAEp

4.5 SnepHbie peakuu. 3aKOHBI COXpPaHEHUS 3apAJ0BOIO U MAaCCOBOT'O YHCET
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOaKTUBHOE W3JIy4Y€HHE MPHUPOAHBIX MHHEPAJIOB,
JEHCTBUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka
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