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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€Tom deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « usznkay.

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a takxke ¢ yueToMm deaepaibHol pabouei mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPENoJaBaHus yueOHoro npeamera « Du3nkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHON TIpPaMOTHOCTU OOYYaroU[uXcsi M OpraHu3aluio U3y4YeHUs
Gbu3UKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METAMPEIMETHBIM Pe3yJIbTaTaM OOy4eHHS, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus.

[Iporpamma no u3uke ycraHaBIMBaET paclpeiesieHue yueOHOro maTepuana
1o rojgam oOyueHus (Mo Kiaccam), mpejaraeT IpUMEpHYIO MOCIe0BATEIbHOCTD
U3y4EHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACpPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ 1EJIbI0 OKa3aHWUs METOJINYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 Y4eOHOMY ITPEAMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJBKY (PHU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U
SBJICHUH, HW3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (Pu3HUeCcKou
reorpaduei, BHOCUT BKJIaJ B  E€CTECTBEHHOHAyYHYIO KAapTUHY  MHpA,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAaHMS, TO €CTh CII0CO0a MOTY4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETOo
00pa3oBaHusi COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEAINoiaraeT OBIAJECHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIJIEI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BATb HAYYHBLIC AOKA3aTCJILCTBA
JJI1 TIOJTYYCHU S BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM HaA YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUA
omnpeeseHbl B KOHLEMIMM MpenojaaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoii ®@enepanuu, peagu3yrOIMIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIC TTPOTPAMMBI.

Lenu nzydenust Gu3uKu:

NPUOOPETECHUE HWHTEpeca M CTPEeMJICHUS OOYYalolmUXCs K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PA3BUTHUE HUX HMHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE MPEICTABICHU O HAYYHOM METOJE MO3HaHUsI U (popMupoBaHme
MCCJIEIOBATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PCHHS KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEPUH M (PyHIAMEHTAJILHBIX 3aKOHOB (DU3HUKU;
dbopMHUpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
poeCCUOHANILHON JCATEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K
JTanbHEHIIIEeMy 00YYEHHUIO B 3TOM HaIPaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero 06pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICIYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHMH O JAUCKPETHOM CTPOEHHHM  BEUIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHUN OMUCHIBAaTh U OOBSACHATH (PU3UUECKHE SBICHUS C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOCHHME METOJOB pEIIeHHs MPOCTEHIINX pacyeTHBIX 3agad ¢
UCTIOJIb30BAHUEM duznyecknx MOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIC SIBJICHUS U BBIMOJIHAITH OMBITHI,
nabopatopHple pabOThl M  SKCIEPUMEHTAIbHBIE HCCIECIOBAaHUS C
HCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHpoOpManuel (pU3nIecKoro cojepKaHus,
BKJIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3MKU, aHAIIU3 U
KPUTHYECKOE OlIEHHBaHKE WH(OpMaIUY;

3HAaKOMCTBO €O cepamu MpodecCuoHaTbHOMN AeATENbHOCTH, CBI3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAaHHBIMH Ha
TOCTHXKEHUSIX (PU3NYECKON HAYKH.



OO1ee ynCIo0 YacoB, peKOMEHAOBAHHBIX IS M3y4eHUs GU3UKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HeEACHIO).

[Ipennaraemslii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBIISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JIEIaeT BHIOOp MpHU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHIYaJbHBIX OCOOEHHOCTEH
00yy4aromumxcsi, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHUui, MpeAsiaraeMblX B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJEPXXAHME OBYUEHUA

7 KIIACC
Du3uka u e€ poJib B IO3HAHUM OKPY’KAIOLIEro Mupa.

@usuka — Hayka o mnpupoxe. fABneHus npuponabl. Du3nyecKue SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3nyueckux BelWYuH. Duznyueckue
npubopsl. [lorpemHocts u3mepeHnit MexxayHapoiHas cucteMa euHull.

Kak ¢usuka u JApyrve ecTeCTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBII METOJl TO3HAHMS: HAOIIOJCHHE, TMOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIeNel

Jlemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUS.

2. ®Ousuyeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHUA aHAJIIOTOBBIM H
U(PPOoBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue UEHBI ASNEHUS MIKAJIbI U3MEPUTEIHHOTO TPHOOpa.

2. M3mepenue paccTosiHUN.

3. Hsmepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.

4. OnpezneneHue pa3MepoOB MabIX TEN.

5. M3mepenue TeMmmeparypsl HpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBbHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIbHO, TeM OO0JIbllle, 4eM OOJIbIle BhICOTA
yCKa.

IlepBoHayabHbIE CBEACHUS 0 CTPOCHUM BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pazMepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactull BemecTBa. CBsA3b CKOPOCTHM JABWKEHHS YacTHL C
TemnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJIBIX
(KpUCTaIIMYecKnx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHUS.

2. HabGmonenue nuddyzum.



3. HaGmonenue  siBneHuid,  OOBACHAIOIIMXCS  MPUTSDKEHUEM WK
OTTAJIKNBAaHUEM YaCTHUIL] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  MCMOJIb30BAHUEM

dboTtorpaduii).

2. OnpIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI O OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe IBWXEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHsAsi CKOpPOCTh IPU HEPABHOMEPHOM IBWKEHHM. Pacuer myTtu u
BPEMEHU JBUKEHUS.
SBneHue uHEpUMH. 3aKOH WHEpUUHU. B3ammojnelcTBHe Tea Kak NPUYHMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0bema BEIIeCTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTBytomas cuwi. Cuiia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOsl. TpeHue B MPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmtonenue siBfieHus HHEPIUU.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUU TEIL.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEel CKOPOCTH CKOJBKEHHUS Opycka WM HIapuKa IO
HAKJIOHHOMW IIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TENA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUSA (AeopMmaliim)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS JaBiicHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0bema, TemrepaTyphl. llepemaua naBieHus
TBEPJIBIMU TEJAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHIKOCTH OT TIIyOWHBI. ['mMapocraTnyeckuii
napajaokc. Coobuiaronirecs: cocysl. ['uapapnmyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJlO. BelTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

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

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pabdora u MOIIHOCTB. JHEprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. [lpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
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«3omotoe mpaBmwio» MexaHukd. Koadduument monesHoro nerctBusa (nmanee —
KII/I) npocteix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre OTHOTO BUIAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU Tella

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. H3ydeHue 3aKkOHA COXPAaHEHUS MEXaHUYECKOW JHEPIUM.

8 KUIACC

TenjoBble ABJICHUS.

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

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaurBaHu€ U KaOWJUISIPHBIE ABJIEHUS. TenIoBoe pacliupeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpILICHUE paboTHI. Bunpr TeIUIoNepeauu:
TETJIONPOBOJAHOCTb, KOHBEKIIMS, U3TYyUCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIoBOro Oamadca. IlmaBmeHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEpHOTo
JTaBJICHHSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ TemnoBoro aurarens.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6mronenue nuddysun.

HaGmronenue siBjeHuii cMauyrBaHUs U KaMWUTSIPHBIX SBICHUIA.
Habmronenune TenioBoro pacimpeHus Tell.

W3meHeHnue paBieHUs ra3a Npu M3MEHEHMHM O00bEMA M HArpeBaHUM WA
OXJIaXKICHUH.

[TpaBuna n3aMepeHus: TeMIiepaTyphl.

Bune! Terionepenauu.

OxJtakieHue Ipyu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue xumnenus.

Habmronenne noctostHCTBa TeMITEpaTyphbl IpH MIABJICHUH.
Mopenu TerioBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

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

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TEMIIEPATYPhI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B pe3ysibTaTe
TEeIJIoNepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

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

OmnpeneneHue yaelabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Teld. 3akoH KyioHa (3aBUCMMOCTb CHIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMM).

Onexrtpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. I[IpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JICKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEJIBbHOE COIMPOTUBJIIEHUE BEUIECTBA. 3akoH OMa
o1 ydyactka uenu. llocnemoBatenbHOoe W mapajuieIbHOE  COEOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKUe LeTH U MOTPeOUTeNn dEKTpruUecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe 1osie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHWE SJEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON nHAyKuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXpAaHEHUS IIEKTPUUECKUX 3aPSI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKXHOCTH Pa3I€JICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHurT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb OCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

Oneitel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JURJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENMH TOCTOSTHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUJIbl TOKA.

H3mepenue u peryanpoBaHie HAMPsKEHUs.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MpPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOIO TMOJs MOCTOSIHHBIX MAarHUTOB TMpPU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHrpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. M3mepenne KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl IO  MCCJIENOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHECHMI 3HAYCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Mexannyeckue siBJIeHHU.

Mexanndeckoe paBwkeHue. MarepuanpHas Touka. (Cucrema OTCU€Ta.
OTHOCHUTEJIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHenHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxHocTu. Ileprog m wacrota obGpaieHus.
JlunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HetoToHa. BTopoit 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIUA CHJL.

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

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”er Bokpyr Comnpa. llepBas kocMmuueckas CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MOMeHT ciibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne mMmiynbca. Mmysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKECTH, YHpPYrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tejaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOMHETa (QU3HKH.

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

Habmronenne paBeHcTBa CUJI IPU B3aWMOACUCTBUHU TEIL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHEe UMITYJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON YHEPTHH ITPH CBOOOTHOM A ICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBMKCHHMSI IIAPUKA WITU TEIICKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBYDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHJIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenne koddduIeHTa TPEHNUS CKOJTBXKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIIKCHUHU Tella
110 TOPU3OHTAIEHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpPU MOABEME Tpy3a C
UCIOJIb30BaHMEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3yueHune 3aKk0Ha COXpPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUsA U BOJHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTHu4ecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETHHOM JBUKEHHUHU.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoOMCTBAa MeXaHHYECKMX BOJH. [IpomonbHble W
NONepeyYHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudecKkre BOIHBI B TBEPJOM TeJ€, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

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

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrogenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJCIIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
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MasiTHUKA.
2. OmpenerneHue 4aCTOTHI U IEpUOa KOJeOaHUN MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUi MOABEIICEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOleOaHUN NPy KUHHOTO MasgTHUKA
OT MAacchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MaccChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
IPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
JIEKTPOMATHUTHOE 10J1e U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBHIX BOJH C MOMOIIBID MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  [IpsmonuHenHoe
pacrnipoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCMnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTtuyeckas cucTeMa. bBIM30pyKoCcTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xon nyuel B coOUparole JInH3e.

XoJ JIyder B paCCEeUBAIONIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIBIO JIUH3.

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

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlomydeHnue n300paxeHui ¢ TOMOIIBIO COOMPAIOIEH JIUH3HI.
5. Ompenenenue (HPOKyCHOTO PacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoen
JIMH3BI.
6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.
7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAOIIOJACHHUM 4Yepes
[[BETOBBIE (DUIIHTPHI.
KBaHToBbIE fIBJICHUS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogpens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX s1€p.

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

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX H3JIIYYEHHM Ha IKUBBIC
OpPTraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOTYJIb MIPEIHA3HAUEH JJIsi CUCTEeMaTH3al|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JESATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAaKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke g 0O0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipy “3ydeHUM JAHHOTIO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOEHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUW TIPUPOABI W TEXHUKH, OBJIAJCHUE YMCHHUSAMHU OOBSCHATH (PUIUUCCKHUC
SIBJICHUS, TPUMEHSS TIOJIyYCHHBIC 3HAHWS, peliath 3ajadd, B TOM YHCIC
Ka4eCTBCHHBIC M KCIICPUMEHTAIBHEIC.

[TpuHIMNHATBEHO ESTEILHOCTHBIA XapaKTep JaHHOTO pasjelia Peaiu3yercs
3a CuéT TOro, 4YTO OOY4YalOUIMeCs BBINOJHAIOT 3aaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh W HAYYHO OOBSICHSATH
(u3nveckue SABJICHUS B OKPYKAIOIICH IPUPOJIC U TIOBCEAHEBHOM JKU3HHU;

UCIIOJIb30BaTh HAyYHBIC METO/IbI UCCICIOBAHMS (PU3NUCCKUX SBJICHHUN, B TOM
YHCIIC JUIS IPOBEPKH TMITOTE3 M MOJYUYCHHS TECOPETHYCCKUX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI HanOOJIee BAKHBIX JOCTHKCHHA COBPEMEHHBIX
TEXHOJIOTHI, HAIPUMEDP, MTPAKTUIECKOTO HCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBpAIlCHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOXYJs BKIIOYAeT OKCIEPUMEHTAILHOE
UCCIIeIOBaHKE 0000IIaoniero xapakrepa. MOAyNb 3aBepIIacTCs MPOBEICHHEM
JMAarHOCTUYECKON U OIICHOYHOU paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa30oBaHUsI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare usyueHnus Gu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOro BOCIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nYeCKO HAYKH;

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

2) rpa:KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHUKCHHMA
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

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

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JIHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 IOBEACHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(popMHUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TaKOTO )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE€ B PEIIEHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE U (PUIUUECKHX
3HAHUM;

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

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHUEHTALUs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELICHUs 3aj1ad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJIeM U MyTeu ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COLUAIBHON W NMPHUPOTHOMI
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
JeSITEILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIHpPOBAThH
UJI€U, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETEHUM HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbTaTe OCBOEHUS TpOTpaMMBbl MO (U3MKE HAa ypPOBHE OCHOBHOTO
ob11ero oopa3zoBaHust y oOy4yaroierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBIUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIE  JCHCTBUA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue a1eiicTBUA:
e BBIBIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUN );



yCTaHABJINBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHMSI JIJIS
0000111eHS ¥ CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSAX, OTHOCAIITUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIETATh BBIBOJBI C UCIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
bu3NYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO0 pelieHus y4dyeOHOU ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil S3KCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DHU3MUECKOTO
SIBJICHUS;

OLICHWBAThb HAa NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMalmio,
HOJYYEHHYIO B X0JI€ HCCIIeIOBAaHUS WIIA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JajbHeWIIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI M 3alPOCHI MPU MOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMaIllMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoi U MX KOMOMHAIUAMU.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

B X0J€ OOCYXIeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHbIE Ha pEIICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeaIbHOCTUA OOIIIECHNUS;

COIOCTABJIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuanora, 0OHapyKUBATh Pa3IMuMe M CXOACTBO ITO3UIHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TMPEACTABISATh PE3YIbTAThl BHIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnEepUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCcKon
npobieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBHS
no €€ JOCTH)KEHUIO: paclpelesaiTh poiH, OOCYKIaThb IpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOU JACHUCTBUSA C JAPYTHMMH
YIeHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaja B OOUIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyaIHsIX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaHU;

OpUEHTHPOBATbCS B  Pa3IMYHbIX MOAXOAAX MPUHATUS  pELICHUH
(MHOIUBUYaJIbHOE, MPUHATUE PEIICHUS B IPyNIeE, NPUHATHE PELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIICHUs PU3NUECKON 3a1a4u WU
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYalluu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHKCIIE€ B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa L[EIN U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJE CIOopa WM JUCKYCCHUHU
Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yuenus B 7 Kjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuna,  gedopmarus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOONIAIONTUECS COCY/IbI;

paznuyath sBiaeHUs (AuQQy3us, TEIIOBOE IBIKCHHUE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJIaMH, KHUAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE Tejl, MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHHUHA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3NYecKHUe SIBICHHUS B MPHUPOJE:
IpPUMEPHI JABUKEHUS C PaA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
NpUpOJie, NEUCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phIYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHU;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CUJIA TSKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETUYECKasi M TMOTEHIMalbHAs SHEPrusi), NMpU OMUCAHUU MPABHIBHO
TpakToBaTh  (U3MYECKUI  CMBICA  HUCIHOJIB3YEMbIX  BEJMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs Cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0y0ka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3NUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI H
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHS 33/1a4M 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLlEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUUUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MpPU OMOIIH
($u3nYECKUX METOAOB, B OMMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHHUS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upoBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeEJd, CHUJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIbI
YIPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMaA
NOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOIO MCCIEAOBaHUsA, coOUpaThb YCTaHOBKY H
BBINOJIHATh WU3MEPEHUs, Cienysl IMPEeAOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEIUYUH B BUJC



NPEIJIOKEHHBIX TaOnuil U TpadUKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEpEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIA TPEHHSI CKOJIBKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIONIAS  CHJA, JEHCTBYIOUIas  Ha
HOTrpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJe3HOro AEHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLUUU: TpH
BBITIOJIHEHUN HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJINYHHBI,

co0uI01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLINECS COCylbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUNBI JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHusd (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
NPAaKTUYECKOr0 HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
JKU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33aHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHPOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM MIM MOKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEcKOro - coaepiKaHus, CIPAaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3UUYECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKUe COOOLIEHHsS O pe3ylbTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU ITOM TPAMOTHO HCIOJIB30BATh



U3YYCHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE NTPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUI pachpenessiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbI,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMIYECCKUE U
amop(HBIC TeNa, HACHIIIEHHBIM W HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIvlonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAWJUISIPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYECKHue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJIEHUS B MPUPOJE,
KpUCTaUIbl B Tpupojae, usnydenue CoiHla, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMid, Jpeiid TOJFOCOB, POJIb MAaTHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeIuioTa
IUIaBJICHUS, yJelbHasg TeIioTa NapooOpa3oBaHUsl, ylelbHas TerioTa
CropaHus TOIUIMBA, KO3(PQPUIIMEHT TOJIE3HOTO JEWCTBUS TETUIOBOM



MAaIlTUHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUYCCKUU 3aps,
CUJa TOKa, DJIEKTPUYECKOE HAMNPSIKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TpU OMHCAHMMA TMPaBWIBHO  TPAaKTOBATh
(GU3HYECKUN CMBICIT HCIIOJIb3YEeMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYHUH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIMEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1€, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHWs OSHEPrUM, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYECKOe
BEIPAKCHHE,

OOBACHIATh (DM3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATH
PUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI U
dbopMyIibl, CBsI3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1addl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pelmieHHWs] 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMBbIe JUIsi €€ pelieHUs, TPOBOAUTH PACUETHl W CPABHUBATH
MOJIYYeHHOE 3HaUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIIOJB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIJCIATH
MPOBEPSIEMOE TPEANOJIOKEHUE, OIICHUBATh TPABWIBHOCTH TOPSIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3UYECKUX SBJICHUA  WITU
(Gu3MYECKUX CBOWCTB TeN (KaMWUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydaromied (Moronaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel W B3aUMOJACHCTBHE
DIIEKTPUYECKUX  3apsifioB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHWTOB, JEWUCTBUSA
MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIHUPOBATH
poBepsieMble MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONKUCHIBAThH XO/1 OTBITA U (POPMYITUPOBATH BHIBOJIBL;
BBIMIOJIHATh  NOPSIMBIE  WM3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HAINPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPEHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUYHUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHbI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAECIbHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M MAPAJJIEIBHOIO COEAUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIe€JIaTh BBIBOJIBI IO PE3YyJIbTATAM HCCIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKAa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPATh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NMPEMJIOKEHHOW MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0opaTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX OnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IMEKTPHUUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUS O CBOWCTBAx (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTh  WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO HCIOIB30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOU
KU3HU I oOecrieyeHus: 0€30MacCHOCTU MPH OO0paIleHUH ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUA
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpeie;

OCYIIECTBIIATh TOUCK WHPopMamuu (HU3HYECKOTO COJCPXKAHHUA B
WHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH U MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaNuUio, KOTOpas
SBIISIETCS IPOTUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCTIOJIb30BATh MPU BHINIOJHEHUN Y4EOHBIX 3a/laHUi HAay4HO-IOMYJISAPHYIO
auTeparypy  (pU3MYECKOro - CoAepiKaHUs, CIPABOYHBIE MaTEpUAIbI,
pecypchl cetn MIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHS,
0000mmasi wHpOpPMAINMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJECpXaHHUsS, B TOM 4HCIE MyOIMYHO TPEACTABIATh PE3YJIbTAThI
NPOCKTHON HIIM MCCIIEOBATEIbCKON NESATEIbHOCTH, TIPU 3TOM T'PAMOTHO
UCMOJIb30BaTh M3Yy4YCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHUE MTPE3CHTALUEH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMNA (DU3HMUECKUX
IPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337ja4yaMHU, CJIEIUTh 33 BBIMOJIHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JesITebHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(JIMKTHL.

K xonIy o0yueHus B 9 kjacce peaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOTIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, 6eTa- U raMMa-u3IydeHHUs,
U30TOIIbI, II€PHASL SHEPTETHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE IBIDKCHHE, KOJIeOaTeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJI€OaHMsI), PpE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PACIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITyYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy>KaromieM Mupe (B TOM uuciae (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIWBBI, ABIKEeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO ¥ PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHsisl MU MIHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NMEepeMEIIeHHe, MyTh, YyrioBas
CKOpOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HWMITYJIbC Tela, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TMOTCHIMAIbHAS DSHEPIHsl Tea,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas dSHeprus,
MIEPHOJT U YacTOTa KOJICOAHWM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HauUeHUA W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, MPUHIUI OTHOCUTeNbHOCTH [anunes,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud (OmMUparoIuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIE (PU3UIESCKIE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MpPU OMOIIH
($u3NYECKUX METO/MOB, MCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIICJIOBaHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PEe3yNbTaThl HAOIIOCHUHN U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOAaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OINUCHIBATH XOJ  ONBITa M  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpeHUs
(M3MepuUTENHHOTO MPUO0pPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHOH CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yria MaJeHUs W yria MpejoMJIeHHs] OT yria



NaJicHus): [UIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3NYecKuX BETWYWH B BUJC TaOMWIl U TpaduKOB, IEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOAUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JIBUXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MNPYXKHUHBI, KOAIPQPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHM4YecKass pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYECKas Ccwia coOuparomed JMH3bl, PAJIUOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTATIbHYIO YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJIM3UPOBATH MOIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHUM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHBIH HMCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX OMNMCAHMUA (B TOM YHUCIE:
CHOUJIOMETp, JaTYMKH IOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckomn, ¢oToannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IIOBCEIHEBHOU
KU3HU 1)1 obecrieyeHus: 0€30MacCHOCTH MPH OO0paIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHMSI B OKPYIKAIOLIEH Cpee;

OCYIIECTBIIAATh MOMCK HHpopMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3aIIpoc, HAaXOAUTh



MYTH OINpPEEIICHUS TOCTOBEPHOCTH TOTYYCHHON MH(OPMAIK HA OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIBHBIX UCTOYHUKOB;

WCTIOJIB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3aJIaHUH HAYYIHO-TIOMYJISIPHYIO
auTepatypy  (pU3MUEcCKOro - CcoaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJCpPIKAHMA,
NyOJIMYHO MPEACTABIATH PE3YNIbTAaThl IPOEKTHOM MITM MCCIEI0BATEIbCKOM
NESITeIbHOCTH, MPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUWHBIN ammapar Hu3y4aemoro pasaena (U3MKM U COIMPOBOXKAATH
BBICTYIUICHHE MPE3CHTAMEH C Y4E€TOM OCOOCHHOCTEH ayauTOPHH
CBEPCTHHUKOB.
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHMUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA 110 OMMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUI

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYCCKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TMPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHONB3YeMbBIX BEJIWYMH, WX
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATH (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CHUTyallM IPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYeCKHUX IIaroB ¢ omopoid Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3NUYECKUX ABICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3aaud B 1 — 2 nelcTBUSI, UCMOIb3YSl 3aKOHBI U




dbopMyIibl, cBs3bIBaIONINE (PU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHSI 3aJayd  3alMChIBaTh KPATKOE YCIIOBHUE, MOACTABISAThH
buznyeckue BeIUYMHBI B POPMYJIBI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEaTUCTUYHOCTD MOTYYEHHON (PU3HUECKOM BEIIMUHUHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoBEpsieMOE  TPEANoJjokeHue  (TUmoresy),  pasauyaTtb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ysibTaT, HAaXOAWUTh OIIMOKH B

XO0J¢€ OIIbITa, ACJIAaTh BEIBOJEI I10 €0 pE€3yjbTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3WYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEpsieMbIe
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

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

3aJJaHHOHM a0COJIIOTHOM MOTPEUIHOCTH U3MEPEHUN

MPOBOJIUTh  WCCJEAOBAHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEIMYUHBl OT JPYrol C HCIOIBb30BAHUEM MPAMBIX HW3MEPECHU,
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 npezmoxceHHbe Ta6JII/II_I nu I‘pa(bI/IKOB, JeJiIaTb BBIBOJIbI

I10 pE€3yjibTaTaM HMCCICIOBaHHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPEeUI0KEHHONW MHCTPYKIUH: MPU BBIMOJHEHUH U3MEPEHUIl coOupaTh
JKCIIEPUMECHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HMCKOMOH

BCJIMYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPHUHLUIBI JAECHCTBUS NPUOOPOB M  TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JECUCTBUSA HU3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB € MOMOLIBI0 HMX OIHUCAHHA,
UCTONB3ysl 3HAaHMA O CBOMCTBax  (pU3MYECKMX  SIBICHUH U

HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O TMpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310pPOBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefie

1.16

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

MOET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3aIaHAIN
HAYYHOTIONYJSIPHYIO ~ JIUTEeparypy  (u3mueckoro  cojep:kaHus,
CIIpaBOYHBIE MaTEpHalIbl, pecypcbl ceTh VIHTepHeT, BIaaeTh
npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOUM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauN (HU3NIECKOTO
COJlep’KaHus, B TOM YHCIE MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEeOHBIX HCCIEIOBaHUNA, IMpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM TOHATUMHBIN ammapar Kypca

(Gu3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTH 3a BBHINOJHEHHEM IlJlaHa NEWCTBUM, a/JIeKBaTHO OIICHMBAThH
COOCTBEHHBI BKIJIaJ] B JCSATCILHOCTh TPYIIBI, BBICTPAMBATH
KOMMYHHUKaTHBHOE B3alMO/ICIICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaIOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOTI'0 0011€er0 00pa30BaHUs

1.1

HCIIOJBb30BaTh ITOHATHUA

1.2

pasiinydaTtb SABJICHHUA 110 OIMMCAHUIO HX XapaKTCPHBIX CBOICTB M Ha




OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MpPOSBIECHUWE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3UYECKHE SBICHHUS,
UCTIONB3ysl (U3WYCCKHE BEIWYUHBI, TP OIUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U €AMHUIIBI (PU3UIECKUX BEITMYUH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKd  HM3YYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIOJB3Ysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BBbIpaXXKCHHE

1.6

06’[>$ICH$ITB (bHBI/I‘IeCKI/Ie HpOI.I@CCBI nu CBOI>'ICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalldid TPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

bu3nUecKux SBICHUM, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

peuaTth pacuéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (PU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIJIOBHS 33/1a4 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JaHHBIX JJI1 pelIeHHs] 3a7adud, BbIOMpATh 3aKOHBI U  (HOPMYIBI,
HEoOXoAuMBbIe Al €€ pelleHus, MPOBOANUTh PAcCUEThl U CPABHUBATH
MOJIyYUeHHOE 3HAaueHUEe (U3NYECKOW BEJIMYHMHBI C HU3BECTHBIMHU

JaHHBIMHA

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TOMOLIH
(U3NYECKNUX METOJIOB, UCIIOJb3Ysl ONMCAHUE UCCIIEOBAHUS, BBIACTIAT
IIPOBEPSEMOE IPEAIOI0KEHUE, OLECHUBATh IPABUIBHOCTb IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3WYECKUX SIBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaThb  MPOBEpsieMbIe

NPENIONIOKEeHNs, coOUpaTh  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBAThH X0/ ONbITA U POPMYIUPOBATH BHIBOIBI

1.10

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

HU3MEPEHHH ¢ YIETOM 3aIaHHONM a0COTFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUECM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIAEAOBaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IJIaHy,  (pukcupoBaTth
pe3yabTaThl MOJYYEHHONW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPUKOB,

ACJIaTh BbIBOJBI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (PU3NYECKUX  BEIIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh KCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKUMHM, W BBIUUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NIPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHWA O CBOMCTBaX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTH4YHBIM PUCYHKaM, COCTaBJIATH CXCMBI
SJICKTPHUYICCKUX Lereil ¢ IOoCIeIOBaTeIbHBIM U napajijicJIbHbIM
COCAMHECHUEM DJICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O TMPUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpene

1.17

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

ABJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HONYJSIPHYIO JINTEPaTypy (U3NYECKOrO COJAEpKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcbl cerd MHTepHeTr; BiageTts  npuéMamMu
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHusl HHGOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

cO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000m1ast wHGOPMAMIO M3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HWJIM HCCIENOBATCIbCKON IEATEIBHOCTH, IIPH  3TOM
IPAMOTHO HCIOJIb30BAaTh M3YyYEHHBIM IOHATUMHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[UeH

1.20

IPY BBINOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIENOBAHUNA (U3NYECKUX
IPOIIECCOB paclpenesTh 00A3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTABJICHHBIMUA  3a7ja4aMH, CJICAWTH 34 BBIIOJHEHUEM IIJIaHa
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYHIbl, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCKCTBUE,  IpOSBIAAL  T'OTOBHOCTb

paspemniath KOH(JIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TNPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJIB3YyEeMBIX  BEJIMYMH,
0003HauCHMSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh TIpaUKd  HM3YUYEHHBIX  3aBHUCHUMOCTEH

(U3HYECKUX BEITUYNH

1.5

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

BbIpaXXKCHHE

1.6

OO0BACHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISBIIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 H3YYEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3a7avd (ONMHMpAOIIHEcs] Ha CUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYIbI, CBSI3bIBAIOIINE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUSA 3a7auu
3alMCbIBATL  KPATKOC  YCJIOBHC, BBIIBJIATH HEAOCTAOIIUE HIIN
M30BITOYHBIE JAHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUISL peleHus, MPOBOAUTH PAaCUYEThl U OLICHMBATh PEATUCTUYHOCTH

MOJIyYEHHOT0 3HAUYeHUS (PU3HUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PEIIUTh MPH ITOMOIIH
(u3MYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBILAEIAThH
IIPOBEPSIEMOE MPEIIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEICHHS MCCIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yAbTaThl HAOTIOICHHIA U OTIHITOB

1.9

IPOBOIUTH OMBITHI 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATENILHO COOMpATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HAuCHUE H3MepseMON BeIMYUHBI ((POKYyCHOE
paccTosiHue CcOOMparoIIe JMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEepeHUs (M3MEPUTENHHOTO TPHOOopa)

IPOBOJIUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3yJIbTaThl

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




rpaduKoB, IeaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIETOBAHUS

1.12

NPOBOAWTH  KOCBEHHBIE  HM3MEpPEHHMs]  (U3NYECKUX  BEJINYMH:
IUTAHUPOBATh M3MEpPEHHs], cCOOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh M3MEPEHHUs, Clenysl MNPEJJI0KEHHOW HWHCTPYKIIMH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKU HM3YYCHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJJAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeJIb aTOMHOTO Si7pa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX OIUCAaHHUS, HCIONIb3Ys
3HaHMST O CBOMCTBaX (DU3MYECKHX SBICHUHM ¥ HEOOXOJMMBIE

bu3nYecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMNCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUI B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMALUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU i oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310pOBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBECHUS B OKPYKAIOIIICH cpefe

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPKAHUSI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUS  TOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMHM Y4YEOHBIX 3aJaHUN  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKAHUS, CIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BiageTe NpuUEMaMHU

KOHCIIEKTUPOBAHMS TEKCTa, Ipeodpa3oBaHusi WHPOPMALUU U3 OJHOH




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/laBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(pOpPMAlMM M3 HECKOJIBKUX MCTOYHHKOB (PU3NUECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISATh Pe3yJbTaThl MPOEKTHON HIIH
UCCIIEIOBATEIbCKON  AEATENBbHOCTH, IpPU  3TOM  T'PaMOTHO
MCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN anmapaT u3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

[P BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBaHUN (U3HUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJja4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTb  €ro, AaJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJCHCTBHE,  MPOSABISIA  TOTOBHOCTh

paspemniaTh KOH(JIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3niena

Kon
3JIEMEHTA

IIpoBepsiemMble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIETO MHUPA

1.1

®uznka — Hayka O mnpupone. SBIeHUS NPUPOABI.
dusugeckue SABJICHUS: MCXaHHNYCCKHC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusnueckue BenWuyuHBL. M3Mmepenue — puznuecKux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTsh

u3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

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

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onucanue GpU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH

1.5

[IpakTuueckue pabOTHI:

#iHtPar#H##l13Mepenne pacCcTOSIHUM.
###Par###I3mepenne 00bEMa KHIKOCTH W TBEPAOTO
Tena.

#H##Par##H#OnpeneseHne pa3MepoB MajbIX TeJl.
##tPar###l13mepeHne  TemmepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JTaTUUKa TeMIIepPaTyphbl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

2.1

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

CTPOCHUE BCUICCTBA

2.2

#iHPar#H ]| BukeHune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTHULl C  TEeMIepaTypoi.

bpoyHoBckoe nBmkenue, muddys3us

23

B3anmoneiicTBHe YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




#H##Par##H# ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) Tel.

2.4 B3anmocBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U WX aTOMHO-MOJIEKYISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue pabOTHI:
#H##Par###0Ouenka quaMerpa aToMa METOJIOM PSJ0B (C
ucrnosb3oBanueM pororpadumii).

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

pacHpeHus ra3os.
HH#HPar###OnbITel 0 OOHApY)KEHUIO JCWUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunyeckoe IBUKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKe€HUHU. Pacdy€r mytu M BpeMeHHU
JBUKECHHUS
SlBnenne uHepruu. 3akoH HUHepUUHU. B3aummopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHUsS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #HH#HPar### InotHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BeIlecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEHUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MIOMOILBIO TUHAMOMETpPA
37 #H##Par###SIBnenue Tarorenuss u cuna Tsokectu. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTh
38 Cuna tpenus. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 H#HPar#H##Clio)KeHre CUJl, HANpaBICHHBIX [0 OJHOHN
' npsMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTrueckue pabOTHI:




OnpezenieHne  CKOPOCTH  PaBHOMEPHOTO  JBMIKEHUS
(mapuka B OKUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMOOWJIT W Tak ganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapuka I
HaKJIOHHOM  IUIOCKOCTH. OmpenesnieHnue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella U

XapakTepa COIPUKACAIOLINXCs TOBEPXHOCTEN

Du3nyecKue SABICHUS B NPUPOJE: IPUMEPHI JBUKCHHUS C

3.11 pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTE U TA30B
al Hasnenue TBEpmoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
' TEMIIepaTypbl
43 [lepenaua naBieHHst TBEPABIMHM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKHUE MAILIMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TJIyOWHBI.
4.4 ['uapocratudeckuii mapagokc. CooOmaronmecs: CoCyabl.
I'mapaBnuueckre MeXaHU3MBbI
ATtmocdepa 3emnu 1 atMocdepHoe naBiieHue. [IpuanHbl
45 CyIIIECTBOBaHUS BO3AYIIHOW 00070ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOCHEPHOTO JABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPsI
46 Wsmepenne armocdepHoro nasienus. I[lpubopsr ms
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
JlelicTBME KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH BeEca Tejla B BOAE OT
00béMa TMOTPYXKEHHOH B KUIKOCTH 4YacTH Tela.
OrnpenenieHne BBITAIKUBAIOMICH CUJIbI, IEUCTBYIOIIEH Ha
TEN0,  NOrpyxEéHHoe B  kuiaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKUBAIOLLEH
CHUJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHIKOCTH, OT 00BEMA
MOTPYKEHHOM B KUJKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHME  JIOAKA M  ONpeAcIieHHE €€

TPy30MOABEMHOCTH

4.10

®usnueckue  SABICHHUS B IPHUPOAE: BIIASIHUE
aTMoc(hepHOro aBJIeHHS Ha KUBOM OpPraHu3M, TIJIaBaHHE

pBIO

4.11

TexHU4YeCKne YCTPOMCTBA: COOOIMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOAA, THUAPABIMYECKUM IIpecc,
MaHOMETp, OapomeTp, BBICOTOMED, MOPIIHEBOW HACOC,

apeoMmeTp

PABOTA, MOITHOCTDB, DOHEPT'UA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocThie MeXaHHW3MBI: pbluar, OJOK, HAaKJIOHHas
' I0CcKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHne mpaBuia paBHOBECHS pblyara K OJI0Ky
«3on0Toe  mpaBwio»  MexaHukd.  Koadduiment
5.5 IIOJIE3HOT'O JNIEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTUM TeJa, MOJHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnas MexaHuyeckass HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKOU SHEPTUU
5.9 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTBl CHIIBI TPEHUS TIPH
PaBHOMEPHOM [BM)XEHMM Tella 10 TOPU30HTAJIbHOMN
noBepxHoctu. MccienoBanue ycClIOBUH  paBHOBECHS
ppuara. Msmepenune KIIJ[ HakJIOHHOM IJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH

Oduznyeckue SBICHUS B IMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne yYCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABMKHBIN OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasiena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHHs BelecTBa. Macca H  pa3mepsl
' MoJieKyl.  OmbITBI, HOATBEP)KIAIOLIME  OCHOBHBIE
10JIO>KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OSKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue M amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TerioBoe pacuiupeHne U cxaTue
66 Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTrHUU: TeIionepeaada U CoBepIleHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnyecTBO  TEIUIOTHL VYnaenbHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
611 [InaBneHue u oTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MIaBiIeHUsS
[TapooGpazoBanue wu  KoHAcHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUSA
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TENJI0Ta CrOPaHUs
[Mpuanumer  pabotel  TeroBbix — aBurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTelA. 1emIoBbBIC OBUraTEId W 3alllydTa
OKpY>KaloIleu cpeibl
3aKOH COXpPAHEHHUs U MPEBPALLEHUS SHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO OOHAPY)KEHUIO JIEUCTBUS CHII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
HH#H#Par###ONBITL MO0 BBIPAIIMBAHMIO  KPHUCTAIOB
MOBAPEHHOM COJIM WJIK caxapa.
#HHPar###OnbpITEH o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacCLIMpPEHM Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#HH#HPar#H#Onpenenenne AaBiIeHUs Bo3/lyXa B OajuloHE
LITTPHIIA.

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

###Par### [poBepka TMUNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA JKHAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenue M3MEHEHUS BHYTpPEHHEM
SHEPTUM Tejla B Pe3yJbTare TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#i#HPar#t#llccienoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEIIUBAaHUM XOJOAHON U TOpsSYEr BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TMPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

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

#H#Par##H#OnpeneneHre yaeabHONW TEIMIOThI TIaBJICHUS

Jbaa.

6.18

Ousuyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBJICHUS B MIPHUPOJE,
KpUCTaJIIbl B IpUpoae, unydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHKUE POCHI, TyMaHa,

WHES, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KAaNWULIAPBL, IIPUMEPHI
WCIIOJIb30BaHUSl KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTB CHUJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENT OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TEJIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

noss. [IpuHIUI Cyneprno3vulMMu AIEKTPUUECKUX MOJeH




(Ha KQUeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. DJIeMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMSI PIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMS
' AIEKTPUUYECKOTO TOKA. VICTOUHHMKYU MOCTOSIHHOTO TOKa
HerictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPpUUYECKOE
7.8
HaIpsHKEHUe
79 ConpotuieHue MPOBOTHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OmMa Jy1s ydacTKa 1enu
[locnenoBarenbHOE UM  HapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora M MOIIHOCTH JJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUUeCKUe IENu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTKkoe 3ambIkaHue
[TocrossuHbIE MarHuThl. B3auMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHoe Tmone 3eMiid U €ro
' 3HA4YEHHE JIJIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37EKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSIHHOTO TOKa. Vcmonb3oBaHue
' JJIEKTPOJBUIaTeIe! B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
7.18 OneiTel  @Papages.  SIBieHuMe  3IEKTPOMArHUTHOMN




nHaykiuu. [Ipasuno Jlenna

DNeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 NEKTPUYECKOM  BHEPrMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH O HAOMIONEHUIO 3JEKTPU3AUH TNl MHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue A€UCTBHUS DJIEKTPUYECKOTO TMOJs  Ha

MIPOBOJIHUKY U JUAJICKTPUKH.

COopka M mpoBepka pabOTHI 3JIEKTPUUECKOH Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepeHue 1 peryarupoBaHue HapsHKEHUs.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HANPSHKCHUS

Ha Pe3UCTOpE.

OnbITHI, JIEeMOHCTPHPYIOLIHE 3aBHCHUMOCTD

AJIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHKA OT €ro
7.20 JUTUHBI, TUTOILIA/IA MTOMEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSOHKEHUA TIpU
IIOCJIEZIOBATEIbHOM COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuia sl CHIIBI TOKA MPU MapaieIbHOM
coequHEeHUN  pe3uctopoB.  OmpeneneHue  pabOThHI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3  Ppe3UucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIICIISIEMON Ha pesucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYILETO Yepe3 JIAMIIOUYKY, OT HalpsHKEHHS
Ha Heil. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MArHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U pazaeneHun. lccrnegoBanue
JNEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuUTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymike. 3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IOJIsI Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4eHUe paboThI
3JIEKTPOJBUTATES. Nsmepenne KIIA
AJIEKTPOJBUTATEIIBHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ HHAYKIHUH:
HCCIIeNOBaHUE M3MCHEHUM 3HAauYeHUSI U HaIlpaBJICHU A

HHAYKIIMOHHOI'O TOKa

7.21

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

CHUSHHUEC

7.22

TexHHYecKne yCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJIbTMETP, PEOCTaT, CUETUUK DJIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJIBUrATEINb

IMOCTOSAHHOI'O TOKA, reHEPaTOp IMOCTOAHHOI'O TOKa

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

HCPaBHOMCPHOM ABUXKXCHUUA




Yckopenue. PaBHOYyCKOpEHHOE MPSMOJIMHETHOE

8.5
JIBUKCHHEC
8.6 #H#HPar##CBoOogHOe mageHue. OnbITo [ anumes
#H##HPar###PaBHOMEpPHOE [IBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeiHass U yrioBas
cKkopocTH. LleHTpocTpeMUTeNnbHOE YCKOPEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroToHa
8.11 HH#Par##H#1 [puHIIUTT CynEepIIO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par##H#Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHHUS,
813 CHUJIa TPEHUS TTOKOS, IPYTHE BUJIBI TPEHUS
14 ##HParf##Cila  TSOKECTM W 3aKOH  BCEMHUPHOIO
5 TATOTEHHUA. Y CKOpEeHUEe CBOOOIHOTO MaIeHus
JBwxenue  1uianer  Bokpyr  Comnuma.  Ilepas
515 KocMHu4eckasi ckopocTb. HeBecoMocTh U nieperpys3ku
PaBHOBecHe MaTepuanbHOM TOYKHA. AOCOIIOTHO TBEPI0E
8.16 TEJ0
#i##H#Par###PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHON
817 OChI0 BpanieHus. MoMmeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbce Tena. U3menenue nmmynbca. UMmynbe criibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #HHPar###PeakTUBHOE NBIDKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPTUH U PAOOTHI
[lorenunanpHass dSHeprus Tena, MOJHATOTO  HaJ
523 MMOBEPXHOCTHIO 3eMIIn
8.24 [ToTenuumanpHas SHEPTUsI CKATON MPYKUHBI
5 ###HPar###Kunernueckass  sHeprus.  Teopema o
825 KMHETUYECKON 3HEPrUu
8.26 HHHPar###3aKoH COXpaHEHUS! MEXaHUYECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHs OpycKa
WIM JIBIJKEHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOPOCTH MYTH OTHOCATCS
KaK psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHUE
MPOMEXYTKH BPEMEHU OJITUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT Cculibl HOpMaJbHOTO JaBieHusd. OmnpeneneHue
KodpuureHTa TpeHHus CKoubxkeHus. OmnpeneneHue
KEcTKOoCcTU TpykuHbl. OmnpeneneHue padOThl CHIIBI
TPeHUS TIPU PAaBHOMEPHOM JABW)KCHHH Tela IO
TOPU3OHTANILHON MoBepxHOocTH. OmpeneneHue padOTHI
CHJIBI ~ YOPYrocTH  Tpu  ToabEME  rpys3a ¢
UCIIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

OJIOKOB

8.28

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

ABHUIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYUKH

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, pPAaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe namxenne. OCHOBHBIE XapaKTEPUCTHKH

- Koje0aHuil: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparenue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHblE KoJeOaHMs.
' Pe3onanc
Mexannueckue BoJHbI. CBONMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BOMHBL. J[JIMHA BONHBI U

CKOpOCTH €€ pacipocTpaHeHHss. MeXaHHU4YeCKHe BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKHIE BOJTHBI

9.5 3ByK. ['poMKOCTH M BbICOTa 3BYKA. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u ynbpTpa3ByK
[TpakTrueckue pabOTHI:
OnpeneneHne 4YacTOTBl M TepuoAa  KoieOaHUi
MaTeMaTHYeCKOTO MasTHHKA.
OnpeneneHre 4YacTOTBl M TepuoAa  KoieOaHUi
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHUi
' MOABEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHui
MPY>)KUHHOTO MasTHHUKAa OT Macchl Tpys3a. IIpoBepka
HE3aBUCHMOCTH nepuoja KoJieOaHui rpysa,
MOABEIICHHOTO K HHUTH, OT MAacChl Irpy3a U KECTKOCTH
npyxuHbl. M3Mepenne yckopeHus CBOOOTHOTO M CHUS
®dusnyueckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
IIyHaMH, X0
99 TexHnueckne YCTPOMCTBA: HXOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana »neKTPOMAarHUTHBIX BOJIH

103 DJIeKTpOoMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

. BoustHOBBIE CBOIICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOMIIBLHOTO TenedoHa
Oduznyeckue SABICHUS B MpUPOAE: OHOIOTHYECKOe

10.5 neiicTBue BUJUMOTO, yABTPapUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBS3U




11

CBETOBbBIE ABJIEHNA

11.1

JlydyeBast monensb cBeta. IcTouHMKH cBeTa

11.2

[IpsamonnHeliHOE pacipoCTpaHEHHUE CBETA

11.3

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

CBCTa

11.4

IIpenomsieHne cBera. 3aKOH MPEIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTPaKEHUE CBETA

11.5

JIunza. Xon nydeit B 1uH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKONa U

TCJICCKOIIa

11.7

'maz kak onTuueckas cucrema. biau3opykocth u

IaTbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HpoTOHA.

CroxeHne CneKTpalibHBIX BETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

#i#H#Par###lccnenoBanue 3aBUCUMOCTH yria
OTPa’KEHMsI CBETOBOTO JIy4ya OT yrja MaJeHusl.
HH#HPar#H#3yueHne  XapakTepUCTHK — M300paKeHHS
IIpeaMeTa B INIOCKOM 3epKalle.

#i#H#Par###lccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMIIEHUSI CBETOBOIO Jiyya OT yIJla NaJeHUs Ha
IPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuyenne wW300paKeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.

###Par###Onpenenenne (HOKYCHOTO pacCTOSHUS U
OINTUYECKOM CHJIBI COOMpAIOIEH JTUH3BL.
#H#HPar###ONBITEL IO pa3ioXKeHHI0 Oenoro ceera B
CIIEKTP.

HHH#Par###ONBITHl 0 BOCIPUATUIO I[BETa IPEAMETOB

MIpU UX HAOJIOIEHUN Yepe3 IIBETOBbIE (PUIIBTPHI

11.10

®dusunyeckue sABICHUS B nmpupoje: 3armeHust CoyHIa 1
JlyHbI, 1[BETA TEN, ONTUYECKUE SBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,




¢doToanmnapar, ONTHYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
11 Oneitel Pezepdopna w mmanerapHass MoOJenb aroma.
. Mogens aroma bopa
172 Hcnyckanne W morjioiieHue cBera atoMoM. KBaHTBHL
' JIuneityaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
194 Ctpoenue aromHoro snpa. HykiioHHas Mozenb
’ aToMHOTO siapa. M30Tomnbl
15 PagnoaktuBubie mpeBpamienus. Ilepuwon momypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsA0BOro U
' MacCOBOT'0 YHCET
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKA SHEPTUA
. Connua u 3BE37
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrulomHbIX W JMHEHYATBIX  CHEKTPOB
1210 W3IIy4CHHUS.
HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
O®usznyeckue SBICHUS B TMPUPOJE: E€CTECTBEHHBIN
PaaOaKTUBHBIN doH, KOCMHUYECKHE Jy4u,
12.11 paaOaKTUBHOE W3JIYYEHHE MPUPOAHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUW HA OpPraHu3M
YelioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPSIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 YpOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[lonumanme ponu  ¢GU3MKK B HAyyHOM  KapTUHE  MUDPA;
c(hOpMHUPOBAHHOCTH 0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3HU
U II03HABa€MOCTH SIBICHMHW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieli poau (UMK B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
(bU3MYECKUX 3HAHWK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
¢bu3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU Kak
crocobe CyIiecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUH
CTPOCHHUSI BeUIecTBa, O (PU3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3InyaTh SBJIEHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3MUecKoe SBICHHUE;
YMEHHUE Paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOWCTBA

(pu3HaKH)

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

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

YMeHue onmmchIiBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Yys (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnagenne OCHOBaMH METOAOB HAayYHOTO TIIO3HAHUS C Yy4ETOM
coOJIrO/IeHHsI TIpaBUI O€30MacHOr0 TpyJa: HaONoJeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3aIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATEIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0  YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIIMYUHBI WU AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ COOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTDH HUCCIICO0OBAaHUC 10 HHCTPYKINHU, NpeaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaONIUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOBI 10 pe3yIbTaTaM

HCCICa0BaHUA

[TonuManue  XapakKTepHBIX  CBOWMCTB  (DU3WYECKUX  MOJENCH
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH U TBEPIBIX Tel, IMJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJIA

00BICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBISTH IPUIMHHO-CIICICTBEHHBIC CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3YyYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3aaun (Ha 06aze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBI U (OpMYJbl, CBS3bIBAIONINE  (PU3HMUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/ayi,
BBISIBIISITh HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé peIICHMs, NUCIIOJIb30BATL CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl W OICHHBATH PEATUCTHYHOCTH IOJYYCHHOTO
3Ha4YeHUs (PU3MUYECKOW BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

buznyecKoil BeTNYNHBL, TOTYYEHHON IPU PEILICHUH 3aaun

YMeHne XapakTepu30BaTh IPHUHLUIBI  JOCUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHCIJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IIPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YS 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HeoO0Xoaumble (Qu3MuecKue




3aKOHOMECPHOCTH

10

YMeHHe UCHoJibh30BaTh 3HAHUS O (PU3WUYECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil oOecrieyeHHs O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TPUOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHUSI B OKpYXKAalolIeld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHMH (PHU3UKH U TEXHOJIOTUH

JJI palflMOHAJIBHOTO ITPUPOA0IIOJIB30BAHUA

11

OneiT mOMCKa, MpeoOpa3oBaHUA U TPEACTABICHUS HHPOPMAIIU
(U3MUECKOro CcoAep)KaHusl C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBITIOJTHEHUH y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEPaTypy
(bu3NYECKOro CONEp:KaHUs, CIPAaBOUYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHus
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIylO; YMEHHE
co3/aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
{1 Mexannueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
OTHOCUTENBHOCTH IBUKEHHUS
PaBHOMepHOE U HepaBHOMEpHOE JBHkeHuEe. CpenHsas ckopoctb. Dopmyna ajist
1.2 BBIUUCIICHUS CpellHel ckopocTh: v = S/t
PaBHOMepHOE MpsIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tena OT
BPEMEHMU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHENHOTO IBU)KEHUS:
13 x(f)=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHHU Uil TPOEKUHUU CKOPOCTH, MPOCKIUH
MepeMeNIeHus, MyTH, KOOPJAMHATBI IPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOPIMHATBl Tejla OT BPEMEHHM B CIy4dac pPABHOYCKOPEHHOIO
MPSMOJIMHENHOTO IBUKEHUS:
£
Sx(@) =v,, *t+ay* 3
@opMynbl Uil TPOECKUMU TEPEMELIEHUs, MPOEKIHUH CKOPOCTH U IPOEKLIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JBUKEHUU:
£
1.4 SO =y, t+a, -,
U.\‘(t) =Upy 0,1,
a.(f)=canst,
UZ.\‘- - Ul.\‘_ = Za.\‘S.\'
I'padvky 3aBHCUMOCTH OT BpPEMEHH MJI TPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, NPOEKIUH IEepEMEUICHUsI, KOOpPAUHATBl IPU PABHOYCKOPEHHOM
MPSMOJIMHEIHOM JIBH>KCHUHT
CBobogHoe manenue. GopMyiibl, OMUCHIBaIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEPTUKAIM (ABW)KEHHE Tela BHMU3 MM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEMEHH Ui MPOEKIHH YCKOPEHUS,




MNPOEKIIUM CKOPOCTH W KOOPAWHATHI IpH CBOOOJHOM TMAaJEHUU Tela IO

BEPTHUKAIN

1.6

CKopocTh pPaBHOMEPHOTO JBIJKEHHS Tella IO OKpyKHOCTH. HampaBnenue
CKOpPOCTH.

@dopmyrna Asis BBIYMCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TMEPHOJ

oOpareHus:
27R
U=
T

HentpoctpemurenbHoe yckopenue. HampapieHue I1EHTPOCTPEMUTEIHHOTO

yckopenus. @opmyra 1715 BBIYUCICHUS YCKOPEHUSI:

2
_ U
“=R

®opmyina, cBsI3bIBatoLIas MEpUO/I U YaCTOTY OOpalleHus:

V=

N

1.7

Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIIIOTHOCTH:

_m
P=7

1.8

Cuia — BexkTopHas ¢puzudeckas BenndnHa. CI0KeHHE CHIT

1.9

SBnenune unepuuu. [lepsriit 3akoH HeroToHa

1.10

Bropoii 3akon Herotona:
F=m-a

CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha

TCII0

Bsaumopeicteue Ten. Tperuit 3akod Herorona:

Fy y=-F_,

1.12

TpeHHe IMOKOA U TPCHUC CKOJILIKCHUS. d)opMyna AJId BBIYUCIICHUA MOAYJIsI CHUJIBL

TPCHUA CKOJIBXXCHUSA:




F_=u-N

1.13

Hedopmaruss tenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My - M4
F=G.-—L_2
R
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOTO MaCHMSL.
dopMyia 7151 BEIYUCICHUSI CHITBI TSHKECTH BOJIM3HM ToBepXHOCTH 3emun: F = mg.
JBuwxenue nnanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTb 1 neperpysku

1.15

Nmnynbe Tena — BeKTopHas pu3nyeckas BeIMYnHa.

p=m0

Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmyabsce cuisl

1.16

3aKOH COXpaHEHMs UMITYJIbCA JUISl 3aAMKHYTON CUCTEMBI TEN:
D=my0, +m,0, =const

PeakTuBHOE IBUXKECHUE

1.17

Mexannueckasi pabota. @opmyia Al BEIYUCICHUS paOOThI CUIIBI:

A=Fsoosa

Mexannueckass MOIITHOCTD:

1.18

Kunernueckas n MOTCHIMAaJIbHAas SHCPIrusl. d)opMyna JJIs1 BBIYMCIICHUSA

KUHETUYECKON DHEPIUH:

2
_mv

Ey

Teopema o kuneTnueckou sHeprun. Gopmyia I BBIYUCICHUSA TOTCHIMAIbHOU




OHCPIUU TCJIa, IOAHATOTO

Hag 3eMIIEH:

E,=mgh

1.19

Mexanuyeckas JHEprus:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. P@opmyra s 3aKOHA COXPaHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.

IIpeBpamieHne MEXaHUYECKOM SHEPIUU IIPU HAIMYUU CUJIBI TPCHMUSL.

1.20

[TpocThie MeXxaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Moment cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHBIN 1 HeMOABWKHBIN O0510kH. KITJI mpocThIx MeXaHNU3MOB,

n= Anonessaz
Asa‘rpaqexnaa

1.21

JlaBiieHre TBEPAOTO TENA.
@opMyina 1151 BBIYMCIICHMS IABJICHHS TBEPIOIO Tena:

_F

JaBnenue raza. ATMoc(epHOe JIaBJICHHE.

['uapocTaTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.

@opMyita 1 BBIYMCIICHUS 1ABJICHUS BHYTPU KUIKOCTH:

P=pgh+p.,

1.22

3axoH [lackans. I'mapaBnndeckuil npecc

1.23

3akoH Apxumena. QPopmyna g ONPENEICHMs BBITAJIKHUBAIOIIEH

JNEUCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUIAKOCTh HJIM Ia3:
F Apx. =PE v

VcaoBue nnaBanus tea. [lnaBanue CYI0B U BO3AYXOILJIAaBaAHUEC

CHIIBI,




1.24

Mexanuueckue KosnebaHusa. AMIUIMTYJa, TMEpPUOJ W YacToTa KoJeOaHHiA.

dopMyita, CBSI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUN:

1.25

MaremaTuueckuii M NPYXKUHHBIM MasATHUKH. [IpeBpamieHue sHepruv mpu

KOJIE0ATEIIbHOM ABUXECHUN

1.26

3aryxatomue Konebanus. Bernyxnenusie konedanus. Pesonanc

1.27

Mexanundeckre BOJHBI. [IpomosbHbIE M TONEpeYHbIE BOJHBI. J[MHA BOJIHBI U

CKOPOCTB PaclpOCTPAHEHUS BOJHBIL:

r=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHUIIE

nByx cpell. MH(dpa3Byk U ynbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpenHel MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; XKECTKOCTH
NPYXUHBL, KO3(uUIMeHTa TpeHUs: CKONbXKEHHs; paOOThl CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpelHel CKOPOCTH NBHXKEHHUS OpycKa MO HaKJIOHHOW IJIOCKOCTH;
ycKOopeHusi Opycka Mpu JBIKEHHH MO HAKIOHHOM IUIOCKOCTH; 4YacTOThl W
neproja KojeOaHWH MaTreMaTHYeCKOro MAasTHHKA; YacTOThl W  IepHoja
Koje0aHui MPYKMHHOTO MasTHHKA,; MOMEHTAa CHJIbI, IEHCTBYIOIIETO HA phIyar;
paboThl CWJIBI YIPYrOCTH TpPH MOABEME Tpy3a C TOMOIIBI HEMOABUKHOTO
0510Ka; pabOTHI CUJIbI YIPYTOCTH MPU MOABEME Ipy3a C MOMOIIBIO MOJABHKHOTO
OIoKa.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT O0BEMaA MOTrpYKEHHOM
YacTH TeJla U OT IJIOTHOCTH >KUAKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIICH CHIIbI
OT MaccChl TeJa; CUJIbl TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS U OT
pO/ia MOBEPXHOCTH; CHJIbl YIPYTOCTHU, BOSHUKAIONICH B MpPY>KWHE, OT CTEHEHU
nedopMauu MpY>KUHBL, YCKOpeHUs: Opycka OT yriia HakJOHa HamlpaBIsIOLIEH;
neproja (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JUITMHBI HUTH; MEPHOJA
Koje0aHuil MPYKUHHOTO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKHUHBI;
HCCJICIOBAaHNE HE3aBHCHMOCTH IEpUOoJa KOJIeOaHUI HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBUsl paBHOBECHS phluara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPbl ABMKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMM B )KUBOU U HEKUBOU IPUPOJE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IPUIMBBI W OTJIMUBBEI, AIBUXXCHHUC ILJIAHCT ComHeuHoM CUCTEMBI,




PEaKTHUBHOE JIBH)KEHHE >KUBBIX OPraHU3MOB, PhIYard B TEJI€ YEJIOBEKA, BIUSHUE
atMoc(epHOro AaBlIEHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMuuecKue BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoticmea: CHUIAOMETP, NAaTUMKU IOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUs, AWHAMOMETp, TMOJIIMIHUKY, pPaKeTbl, pbluar, MOJIBWXKHBIA U

HGHO,Z[BI/DKHBII\/'I 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTBIC MCXAaHU3MbI B 6BITy,

1ol COOOIIAIONTNECS] COCY/bI, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcoOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPIOTo, )KUIKOTO U ra3000pa3HOro COCTOSHUM BEIIECTBa.
Kpucrannuueckue u amopHble Tena

55 JIBwxenue wyactuy BemiecTBa. CBs3b CKOPOCTH  JABUXKEHHUS YacTHI[ C

' TeMriepatypoii. bpoyHoBckoe nBrkenue, muddys3us

2.3 CmauuBaHuE U KanWJUISIPHBIE SIBIICHUS

2.4 TermioBoe pacuIMpeHne U cxaTue

2.5 TermnoBoe paBHOBECHE

Y Buytpennsas snHeprus. PaGora u Teruonepenaya Kak CrnocoObl H3MEHEHUS

. BHYTPEHHEHN YHEPrUuu

2.7 Buasl Tenionepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
HarpeBanne wu oxnaxaenue Tten. KoauyecTBO  TEMJIOTHL. Y aeiabHas
TEIIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpPAaHEHHsI DHEPrMU B TEIUIOBBIX MPOLECCaX. YPABHEHUE TEIJIOBOTO
Oananca:

2.9
0,+0, +..=0
Ucnapenune u koHaeHcauus. V3MeHeHWE BHYTPEHHEHW SHEPrUM B IMIPOLECCE

510 ucrapeHuss ¢ KoHAeHcanuu. Kumenwe KUAKOCTH. VYAelbHas TemioTa

napooOpazoBanus: L = Q/m

2.11

Brnaxxnocts Bo3nyxa




2.12

IInaBnenue wu Kpucraimsauus. I3MeHeHHe BHYTpEHHEW DSHEpPruu IIpU

IUIABJICHUU U KpUCTAJIJIM3allN. Y,I[GJ'II)Haﬂ TCIJIOTA I1JIaBJICHUA:

7\.:(;)

m

2.13

BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y AeNbHAs TEIIOTa CrOpaHus TOIUIMBA!
q=0/m

2.14

[Tpunnumne! padoTe! TeroBeix asurateneit. KIT/ remioBoro asurartens

2.15

IIpaxmuueckue pabomol

N3mepenne ynenpHOW TEIIOEMKOCTH METAJUIMYECKOrO LUIMHIPA; KOJIWYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJOW KOMHATHOM TeMIeparypsl (PUKCHPOBAHHON
Maccbl, B KOTOPYIO OMNYLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIIOTHI,
OT/IaHHOI'O0 HAarpeThIM LMJIWHIAPOM, MOCIE OMYCKAaHHS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIHbHOM BJIQXKHOCTU BO3/yXa; YICIbHOM TEIJIOTHI
IJIaBjaeHuss JbAa. McecnepoBaHue M3MEHEHMsI TEMIIEpaTypbl BOABI  IIPHU
Pa3IMYHBIX YCJIOBUAX; SIBJICHUS TEIIOOOMEHa MpPHU CMENIMBAHWU XOJIOJAHON U

ropsiuel BoAbl; IpoLecca UCIIapeHUs

2.16

Dusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKCHHE M KaMUIAPHBIC
SBIIGHUSL B MPUPOJE, KPUCTALIBI B mpupoie, uznydenue ConHIla, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIsApbl, IPUMEPbl UCIIOJIb30BaHUs KPUCTAIIIOB,
XKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETpBI, ICUXPOMETP, MapoBasi TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUECKUX 3apsioB

3.2

B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA JICKTPHUICCKOI'0 3apdaa

34

Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. IIpuHnun

CYIEPHO3UIINH JIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »saektpuyeckux 3apsaoB. JledcTBUE HSJIEKTPUYECKOrO TOJISI Ha

JJIEKTpUYECKUE 3apAabl. [IpOBOAHUKH U TUAIEKTPUKH

3.6

[TocTostHHBIN 3neKkTpUYecKuid TOK. JlecTBUs 3nekTpuueckoro Toka. Cuiia Toka.




Hanpsoxenue.
I=q/t,U=A4/q

QHGKTpI/I‘-IGCKOG COIIPOTUBJICHHC. Y;[eanoe SJICKTPUYCCKOC COMMPOTHUBIICHUC!

3.7 R = pl/S

18 3akon Oma ais yyactka snekrpuueckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:

I,=L: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOJHUKOB PABHOT'O CONMPOTHUBIICHUS:
U=U:1=1+1; Rzﬁ.
- - 2

CwmenianHbIe COEMHEHUS TPOBOJHUKOB
PaboTa u MmomHOCTH AnekTpudeckoro Toka. 4 = Ult, P = Ul

3.10
3akoH Jlxxoynsa — Jlenua:

3.11 2

. QO=I"-R-t

312 OnbiT Opcrena. MarHuTHOE TOJIE MPSAMOrO MPOBOJHHMKA C TOKOM. JInHHMM
MarHUTHON MHAYKIIUU

313 MarauTtHoe 1oOJjIe IIOCTOSHHOIO MarHuta. B3anmMoaeHlCTBHE ITOCTOSHHBIX
MarduToB

3.14 JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15 OmnsiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ipaxmuueckue pabomol
N3MepeHne  AIEKTPUYECKOTO  CONMPOTUBICHHS  PE3UCTOpPA;  MOIIMHOCTH
ANEKTPUUYECKOTO TOKA; PaOOTHI AIIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTHM CHJIBI TOKa, BO3HHMKAIOIIEIO B MPOBOJAHUKE

(pe3ucTopsl, TaMITOYKa), OT HAMPSHKEHUST Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COIMPOTHUBIICHUS OT JUIMHBI MMPOBOJHUKA, TUIOMIAIU €0 MOMEPEYHOr0 CEYEHUsS U

YACIBHOTO CONPOTUBJICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWJIA ISl CUJIBI JJIEKTPUUECKOTO TOKa TMpH

napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBJIEHHUS B armocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiIu, JIpeld MoIocoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HHU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DJIEKTPHUUECKOW  DHEPTUH,  IJIEKTPOOCBETUTENBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
NPEIOXPAaHUTEIH, HJIEKTPOMArHUT, OSJEKTPOABUraTelIb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasa mozenb ceta. [IpsamonnHeiiHOe pacipoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Hucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue mpudopsI
Ilpakxmuueckue pabomul
###Par###I3MepeHe  ONTUYECKON CHUJIBI coOWparomiell JUH3BI, (OKYCHOTO
paccTostHUs COOMPAIOIIEH JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IPEAMETa U
M300paXeHMs, KOTJa MPEAMET PACIOJIOKEH B JIBOWHOM (OKYyCE), TOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOMCTBA HM300pa)KE€HUsS, TMOITYYCHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MIpeJoMJICHUS CBETOBOrO Jiydya OT yIjia MaJeHus Ha
IPaHUIIE «BO3IYyX — CTEKIIO»
307 QDuzuueckue saenenusi 6 npupode. 3arMmeHus Connua u JlyHbel, 1nBera Ten,
' ONITHYECKHUE sIBJICHUS B aTMoc(hepe (1iBeT Heba, pedpakius, pamxyra, MUPax)
308 Texnuyeckue ycmpoticméa: OUYKH, TEPUCKOI, QoToanmnapaTr, ONTHYECKUE
. CBETOBO/JIBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, raMma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anba-yactuil. [nanerapHas Moaelb aToMma

4.3 CocrtaB aroMHOTr0 sifpa. M3oTormnsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue A6leHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIM  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4EHUE NPUPOJHBIX MHHEPAJIOB,
JIEHCTBUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHANBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka: 7-i knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/IaHKE, ITepepadoTaHHOE
[Mepobimkun .M., Banos A.W. AkiinonepHoe obmiectBo «3natenscTBo
«IIpocsemenue»

» Gusuka: 8-it kmacc: 6a30BBIM YPOBEHB: YUeOHUK; 3-€ U3jaHue, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AkumonepHoe o611ecTBo «31aTenbeTBO
«IIpocseuieHue»

» Gusuka: 9-i knacc: 6a30BbIM YpOBEHB: yUeOHUK; 3-€ U3JlaHue, IepepadoTaHHOE
[Teppikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKIIMOHEPHOE OOIIECTBO

«3marensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6moreka IIOK edsoo.ru






