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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs COCTaBIEHA Ha
OCHOBE IMOJOXXEHUW W TpeOOBaHMM K pe3yslbTaTaM OCBOCHHA Ha 0a30BOM YpPOBHE
OCHOBHOU 00pa3zoBatenbHON mporpammebl, npeacraBieHHbix B PI'OC OO0, a takxke c
yuétoM (eaepanbHOi paboueil mporpamMmbl BocnuTaHus W KoHIENUUM MpenojaBaHust
yueOHoro npeamera «Dusuka.

CopepxaHue mporpamMMbl 1O  (U3MKE  HAmpaBieHO Ha  (opmupoBaHue
€CTEeCTBEHHOHAYUYHOU T'PAMOTHOCTH OOYYAIONIUXCSl U OpraHU3aIlui0 U3ydeHus (PU3UKU Ha
NesTEeNbHOCTHOM ocHOBe. B mporpamme 1o (usmke yauTbIBalOTCSl BO3MOKHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k mIaHUPYEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3yJbTaTaM OOyYeHHUs, a TakKkKe MEXKIPEIMETHbIE CBS3U
€CTEeCTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa30oBaHUsl.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeeieHrue yuyeOHOro marepuaina Io
rojaM o0y4yeHus (1o Kjaccam), mpejiaraet NpUuMEpPHYIO MOCJIEI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUSA M YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.

[Iporpamma mo ¢usuke pa3paboTaHa € IEJIbIO OKa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM JUIsl E€CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IMPOIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHUEH, OUOJIoTHeH, acCTpOHOMUEH U (hu3ndecKol reorpadueii, BHOCUT BKJIaJl
B €CTECTBCHHOHAY4YHYIO KapTUHY MHUpa, MPeNoCTaBisieT Hauboiee sICHbIe OO0pa3Ilbl
NPUMEHEHHUS] HayYHOTO METOJla MO3HAHUSA, TO €CTh CIOcOo0a TMOJYYEeHHs JTOCTOBEPHBIX
3HaHUU O MUDE.

Ongna w3 riaBHBIX 3amad  (u3mdyeckoro oOpa3oBaHUA B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (HOPMUPOBAHUH €CTECTBEHHOHAYYHOIN TPaMOTHOCTH U MHTEpeca K
HayKe y 00y4arommxcs.

N3yuenne ¢u3nku Ha 0a30BOM YpPOBHE MPEAIONAraeT OBJAJCHUE CIEAYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE/IOBAHMUS;

e HHTEPIPETUPOBATH JIAHHBIE U HUCMOJIb30BaTh HayYHBIE 10KA3aTEIbCTBA JJIS
MOJTyYEHHUS BBIBOJIOB.

Lenn n3yuenus: Gu3NKu HA ypOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHuUs OMPECICHBI B
Konnenmuun npenogaBanusi yuyeOHoro mnpenmera «®dusnka» B 00pa3oBaTEIbHBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peAU3yIOLINX OCHOBHBIE
o0111e00pa3oBaresibHbIe MPOTPaMMBbI, YTBEpKIEHHOU perieHreM Komiernu MuHucrepcTaa
npocsenienus Poccuiickoit denepannu (mpotokon ot 3 aexkadps 2019 r. Ne [TK48H).



Ieaun nzyyenus pusuku:

npuoOpeTeHne MHTEepeca M CTPEMIICHHA O0Yy4alomMXcs K HAYYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEJCTaBICHUI O HAyYHOM METOJIeé MO3HaHUS H (POPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIIIEHUS K OKPYKAIOIINM SIBIICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylnbTraTa H3yYeHHUS OCHOB
CTpOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

¢opmMupoBaHue TpPEACTABICHUH O poinu GU3MKA IS Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE MpPEACTaBICHUNA O BO3MOXHBIX cepax Oynymiei nmpodeccruoHambHON
JeSITeLHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOATOTOBKA K NajdbHEHUIIEMY OOYYCHHIO B
ATOM HampaBICHUH.

JlocTkeHue 3TUX LieNied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs 00ecTIeUMBAETCs PEIICHUEM CIEIYIONINX 3a4a4:

NpPHOOPETCHUE 3HAHWK O JUCKPETHOM CTPOCHHH BEIICCTBA, O MEXAHHYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpPHOOPETCHHE YMCHHH ONUCHIBAaTh M OOBICHATH (DHU3UYCCKHE SBJICHHUS C
MCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA

OCBOEHHE METOJIOB PEICHHUsI MPOCTEHIINX PacYETHBIX 3a/Jad C HCIIOh30BAHHEM
Gu3NIECKUX MOJIeTIeH, TBOPUECKUX U MPAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHH HAOIIOJATh TPHUPOJHBIC SBICHUS W BBITIOIHITH OIIBITHI,
nabopatopHbie pPabOTHl M IKCTIEPUMEHTAIbHBIC UCCIEIOBaHUS C UCTIOIB30BaHUEM
MU3MEPHUTEIHHBIX TIPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ HHGOpPMaIUEH (HU3NIECKOTO COACPIKAHMS, BKITIOYAs
UHPOPMAITMIO O COBPEMEHHBIX IOCTH)KCHHSX (U3UKH, aHAJIW3 U KPUTUICCKOE
OIlcHUBaHME WH(OPMAIINH;

3HaKOMCTBO €O cepamMu NpOoPEecCHOHAIBHON JEATEIHPHOCTH, CBSI3aHHBIMHU C
(GU3UKON, W COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMHU Ha JTOCTHKCHHSIX
duznuecKkoi HaAyKH.

Ha w3ydenne ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoAuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8 Kiacce
— 68 uacoB (2 waca B Hegemwo), B 9 kimacce — 102 wyaca (3 uyaca B Hemeno).

[Ipennaraemsriii B mporpamme mo (pu3uke mnepedeHp 1a00paTOPHBIX PabOT U OIMBITOB
HOCUT PEKOMEHJATEIbHbBIN XapaKTep, YUUTENb JEJIaeT BRIOOp MPOBEICHUS J1a0 OpaTOPHBIX
paboT W OMBITOB C YYETOM WHIWBHUIYATbHBIX OCOOCHHOCTEW OOYyYarolIuxcs, CIHCKa
AKCIIEPUMEHTAJIbHBIX 3aJlaHUM, MPEAJIaraéMbIX B PAMKaX OCHOBHOI'O TOCYAApPCTBEHHOIO

9K3aMeHa 1o (u3HuKe.



COIAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOLIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoasl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenudyuH. Dusmyeckue
npubopsbl. [lorpemnocts u3Mepenuii. MexayHapoaHasi cUCTeMa €IMHHIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOJIOJEHUE, MOCTaHOBKA HAYYHOTO
BOMPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SBJICHUN ¢ TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBBIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue MpUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUN aHAJTOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeTEHUs IIKaJIbl U3MEPUTEIHLHOTO Tprbopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO Tea.
4. OnpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPM IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE THITOTE3BI: NAJBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBLHO, TeM OOJIbIle, YeM OOJIbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OIMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrkeHne dactul] BemiectBa. CBsI3b CKOPOCTH JIBM)KEHUS YaCTHI[ C
Temrepatrypoil. bpoyHoBckoe aBumxenue, nuddysus. BzaumopeiicTBue ydacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHME ra30B, KUIAKOCTEW M TBEPIBIX
(kpuctaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U UX aTOMHOMOJICKYJISIpHBIM cTpoeHueM. OcOoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  gBieHUN,  OOBACHAIONIUXCS  TMPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OneHka jJuaMeTpa aTomMa METOJOM PSA0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI 11O HAOJIIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBMKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumoneilcTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBIXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIWMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BellecTna.
Cuna kak XapakTepuCTHKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TsokecTd. Cuiia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKOIbXKEHUs U TPEHHE MOKOos. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS TeTa.
2. HM3MepeHne CKOpOCTH NPSAMOJIMHEMHOTO JBUKCHUS.
3. HaGmromenue siBjeHUs: HHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH TIPH B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OJHOU MPSIMOIA.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpenenieHre CpeHEN CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
NPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenue. CnocoObl YMEHBILICHHS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oO0ObéMa, Temmeparypbl. llepemaua naBieHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M raszamu. 3akoH [lackamng. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAABICHUS JKUIAKOCTU OT IiyOuHBI. ['MapocTtatnueckuii
napaaokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUymHBI CylIECTBOBaHUSA
Bo3aymiHON obosnouku 3emiu. OmbeiT Toppudemnu. M3mepenue atmocdepHOTo
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO 1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIONMIEH CHUJIBI OT O00BEMA MOrPYKEHHOM YaCTU

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TEJl: NJABAHUE WM MOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BbEMA MOTPYKEHHOH B
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AKUJKOCTh YaCTHU Tea.

2. OmpeneneHue  BBITAIIKMBAIOMICH  CWJIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAIKMBAIOIICH CHUJIBI,
JEUCTBYIOIIEH HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanndeckasi pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W NOTEHUMAJIbHAs JHEPTHS.
IIpeBpamienne 0JTHOrO BHJ1a MEXaHUYECKOW SHEPTUU B IPYTroM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre paOOThl CUIIbI TPEHHS MPU PABHOMEPHOM JIBMXKCHHH Tella

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycia0oBHUM paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJEKyJ. ONBITHI, MOATBEPXKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUM MOJICKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHnsss sHeprus. CnocoObl M3MEHEHUsS BHYTPCHHEH DHEPTHM:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KonudectBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIeCTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oananca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmencamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbie IBUTATENIN U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

HaGmonenue nuddysun.

HaGmronenue siBjeHUi cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mnpu M3MEHEHUU 00bEMA U HArpEeBaHUU WJIU
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Buabl Terionepenaymn.

OxnaxxaeHne Npu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroeHre mocTosTHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U
TBEPBIX TEIL.

OrnpeneneHue qaBjieHUs BO3yXa B OaJUIOHE IITTPHILA.

OnbIThl, IEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JAaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[TpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TeIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJAWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOM  MpH
TEIJI000MEHE C HArPEeThIM METATHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTENIHLHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpudeckue U MArHUTHbIE SIBJICHHSI.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzammoneinctBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSTHUS MEXTY TeIaMu).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnoisd. [IpuHiun
CYNEepHO3ULMU dIEKTPUUECKUX MoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHuKM TOCTOSTHHOTO TOKa. JIeMCTBUS HDIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onekrtpuueckass 1enb. Cunma  Toka.  DIJIEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locinemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKkTpuuecKue ey U NOTpeOUTeNn EKTPpUIeCcKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHble ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TOJ€  JJIEKTpUUECKOro Toka. lIpuMeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fiCTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DNEeKTpOoJABUraTelb IOCTOSIHHOTO ToOKa. Mcrnonab30BaHWE JIIEKTPOJABUIATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aekTpoMariuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CriocoOb1 NOJyYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpU3alus Ted.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsiA0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKHM NOCTOSTHHOTO TOKA.
JIelCTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psa.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3neKTpUYECKOTrO HAPSKEHHS BOJIBTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCJICHHS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oje ToKa. DIEKTPOMArHHUT.

JlencTBMEe MAarHUTHOTO T0JIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TeJl UWHIAYKIHMEH U T1pu
COIIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOTO TMOJI HAa MPOBOJHUKHA U
JADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIESCKOH MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAM THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOKEHHS HANPSHKEHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU IBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CHIBI TOKa NPU MAPALIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO YePe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeNCTBUS SJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJAECHCTBHS
KaTyIIKA C TOKOM M MarHura OT CWJbl TOKAa M HAalIpaBJICHUSA TOKa B
KaTyILKe.

18. M3yueHue nercTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3smepenune KII/] anexrpoaBUraTeIbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS WHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBWKeHHE. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO0 JIBUXKEHHUs. PaBHOMEpHOE NPSIMOJUHEHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE nBUKeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE TMpsiMOJiMHEWHOe mABmwkeHne. CBoOogHOE
najgenue. OnbiThl ['anunes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH HbtoroHa. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOs, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIHOTO
nageHud. JBmxkenue muaHer Bokpyr ComnHpa. IlepBasi kocMuueckas CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHusa. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummyinbsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCa. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSXECTH, YNPYTroCTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTBIO 3eMIH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEJ

OTCYETa.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepeHnne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl TeJla U JICUCTBYIOUIEH HAa HETO
CUJIBI.

HaGmonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICHCTBUU TEII.

CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMMyJbca Mpu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TEJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padomut u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro pPaBHOMEPHOTO
JIBUKEHUS TIApUKa WA TEISKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBXKEHUs OpycKa WM JBUKCHHS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla TMPU PAaBHOYCKOPEHHOM JBHKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TrUMOTE3bI: €CAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAaYaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOJTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPSHHS TP PAaBHOMEPHOM JIBIDKCHUH Teia
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHS YDHEPTHUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMIUIATya. MaremMaTnueckKuii U IpyKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPrUu MpPH KoJIeOATEIHLHOM BUKEHUU.

3aryxatomue — kosiebaHusA.  BolHyxnennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
NomnepeyHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ paclpOCTPaHECHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHM Tel TOJ JEHCTBHEM CHIIBI TSDKECTH U CHIIBI
yIPYTOCTH.
2. HabGmropenue xonebGaHuii rpy3a Ha HUTU U HA TIPY)KUHE.
3. HaOmroneHue BBIHYKIEHHBIX KOJICOAHUN U pe30HaHCa.
4. PacripocTpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMUYECKUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre YacTOThBI W IepHoJia KoJeOaHMl MaTeMaTU4eCKOro
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI U Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHOa KOJIeOAHUN TOJIBEIICHHOTO K HUTHU
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoja  KojeOaHui
NPY>KUHHOTO MasATHHKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEeKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTpOMArHuTHhIX BoOJH. I[llkama 53JIeKTpOMarHUTHBIX BOJIH. Vcmonib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3HU.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOHUIBLHOTO

TenedoHa.
Pa3gea 11. CBeToBbIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHeriHOE

pacnpoctpanenue cpeta. 3atMeHusa CosHua u JIynsl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lonHOe BHyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHME TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xoxa onyuedr B guHze. OnTuueckas cucrema (Qortoarnmapara,
MUKpOCKOINa M Tejieckomna. ['ma3 kak omnruueckas cuctema. biIM30pykocTh U
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Onwitel HeloTona. Crnoxkenue
CIEKTpaJIbHBIX IBETOB. J(Mcniepcus cBera.

JHemoncmpayuu.

[IpssMoIMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUI B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[TpunaIun peiicTBus doToarnmapata, MUKPOCKOTA B TETIECKOTIA.

10. Monens ri1asa.
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11. Pa3znoxenue 6e10r0 cBETa B CIIEKTP.

12. IlonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHMsS CBETOBOTO Jiyya OT yIJia
TaJICHUsI.
N3ydenne xapakTepuCcTUK N300paKeHHS MpeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMJICHUS CBETOBOTO JIyda OT yrJjia
MaJICHUS Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JVH3BL.

6. OIBITHI 1O PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTPUSTHIO I[BETA MPEAMETOB NPHU UX HAOIIOJACHUU uepes
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykmonnas wmoxaens aromHoro sapa. W3oronsl.  PannoaktuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAOBOTO U MACCOBOTO YHCEI.
DHeprusi cBsi3M aToMHBIX sifep. CBs3b Macchl M JHEPTrUU. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku sneprumn CosiHiia u 3BE37.

Anepnas sHepretuka. [[eWCTBUS paJMOAKTUBHBIX H3JIYYCHUN Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrekTpsl pa3InYHbIX I'a30B.

3. CnekTtp Bojmopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka MOHU3UPYIOIMINX U3TYUYECHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHEHO-0000MIIAIONNN MOAYTh TIPEAHA3HAYCH JII CUCTEMATU3AIINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YyUYCHUHU BCEro Kypca (PU3WKH, a TaK¥Ke I TOJTOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (Qu3WKe s 00ydarouuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpEMET.

[Ipu “3ydeHHU JAHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBAECTCS TIOCTHXKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEIOBAHUS



SBJICHUU MPUPOALI U TEXHUKHU, OBJIQJCHUE YMEHUSMH OOBICHATH (PU3NUYECKUe
SIBJICHUS, NPUMEHSAS I[IOJYYCHHbIC 3HaHUs, pelarh 3aJayd, B TOM YHCIIE
Ka4ECTBECHHBIC U DKCIICPUMEHTAJIbHBIE.

[IpyHUIMNIHANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusi, B KOTOPBIX WM
IpeyIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uUecKue SIBJICHUS B OKPY>KAIOIIEH TPUPOJI€ U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU THUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJiee BaXKHBIX JOCTHXKECHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, IPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTW)KEHHUE JTMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOT'O O0IIIero oOpa3oBaHus

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIHME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJIEHUE MHTEpECcAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO3HAUYNMBIXU
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTUKEHUM
buzuky;

- OCO3HaHWE BAXHOCTH MOPAIHHO-ITHUYECCKUX MPHUHIIUIIOB B JEATCIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPHUATHE ICTETHUECKHX KadecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAHHME IIEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMM, BAKHEUIIEH COCTaBJIIAIOIIECH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETHHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTU MpaBui O€30MacHOTrO IMOBEICHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBaHUEM B
JOMAITHUX YCITOBUAX;

- c(hOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHHU, TMPU3HAHHE CBOETO IMpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHWH MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHON HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM,

e - HHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO nMpodeccuit, CBSI3aHHBIX C (QU3UKOM;

e 7) 3K0JIOrH4eCKOr0 BOCIIUTAHUSA:

e - OpHEHTAlUs Ha TpUMEHEeHHEe (U3MYECKUX 3HAHUM MJI1 pelieHus 3ajad B
obJlacTh OKpy’Karolied cpenpl, MUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOI'O XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTed HuxX

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJIBHOM M NPHUPOIHOM
cpeasbl:
e - MOTPEOHOCTH BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTPeOHOCTh B (HOPMUPOBAHUHN HOBBIX 3HAHUM, B TOM YHuCie (POpMYIUPOBaAThH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

e - OCO3HaHHUE AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e - IUIAHUPOBAHHE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PHU3UYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBHISBISATH B3aUMOCBS3H MIPUPOBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAKOUIYIO CpENY,
BO3MOXKHBIX TJIOOQJIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOeHHS MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi 0yayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIAATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOMIOJACHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBS3U NPU HM3YyYCHUH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIOTE3BI O B3aUMOCBSI3SAX
bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4yeOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB peElIeHUs, BbIOOp Hambojee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTeIbLCKIE JEHCTBUS

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOOJNbIIOE UCCe0BaHue (PU3NYECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHMSI, OTIBITA, UCCIIEOBAHUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH ITOUCKE U
orObope HMH(pOpPMAIIMU WM JAHHBIX C YY4ETOM NIPEIOKEHHOW Yy4ueOHOM
bu3udeckoi 3a1aun;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMPATh ONTUMAIBHYIO (OpMY TpeCTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATh peEIIaeMble 3aJadd  HECIONKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

B X0JI€ OOCYXJeHMs y4yeOHOro marepualiia, pe3yJbTaToOB J1aOOpaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh HJCH, HAIICJICHHbIE Ha PEIICHUE 3aJauyd M TOJAEpKaHUE
0J1aroKeIaTeIbHOCTH OOIICHMS,

COIOCTABJISITh CBOU CYXICHHS C CYXICHHSIMH JIPYyTHMX YYaCTHUKOB
nyanora, 0OHapy>XKMBaTh Pa3IMUKMe U CXOJICTBO MO3UIINM;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NIE€SATENbHOCTH, OPTraHU30BbIBAThH JEHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO C(POPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B KU3HEHHBIX U YUYE€OHBIX CUTYalHsIX, TPEOYIOIUX
TSt petieHust GU3NIEeCKUX 3HaAHU;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBUIyaIbHOE, TPUHATHE pEIICHHUs B TPyMINe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3aa4u WU
IUTAaHA WCCJIEOBAHMS C YyU4ETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOLIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSACHATh TPUYMHBI  JOCTIKECHUS (HEHOCTHKEHHS) PE3yJbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHUH PU3NUECKUX 3a7a4 UIU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe W XUMUYECKHE  SIBJICHWS,
HaOII0JIEeHUEe, SKCIEPUMEHT, MOJENb, TUIIOTE3a, C€IUHMIBI (PU3NUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, TJIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznuuath sBiaeHus (quddysus, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEpPHOE  JIBUKEHHUE, HWHEPIHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpalllcHUs, Mepeaaya JaBJ€HUS TBEPJABIMU TEJIaMH, XUJIKOCTAMHU W
razamu, arMoc(epHoe JaBJeHHE, IUUIaBaHWE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMHUCAHUI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
OpUMEPHl IBHKEHUSI C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOM M HEKHBOU
OpUpOJE, JEUCTBUE CHIIBI TPEHHUS B NPUPOJEC M TEXHUKE, BIHSHUE
aTMOC(EPHOTO NIaBJICHUs HA JKMBOW OPraHU3M, IJIaBaHWE PBIO, phIuaru B
TeJie YeloBeKa, MPH STOM MEePEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3UUYECKUX SBIICHUN;
OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TN U (PU3UUYECKUE SBJICHUS, UCTIONB3YS
dusnueckne BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHW4YecKass padoTa, MOIIHOCTb, IJIEYO CHUJIbL,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPABUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICI  HMCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUsI M EIWHUIBI (PU3NUECKUX BEITWYHH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DH3UYECKYIO BEJIMYMHY C JIPYTUMU BEJIMYMHAMH,
CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIUYUH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM mpsiMmoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MpaBUIO paBHOBecUs pbryara (OJoka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

O0O0BSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHUTYyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€TtHble 3amaud B 1—2 JeWCTBUS, MCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (U3UUECKUE BETUYMHBI: HAa OCHOBE aHaIu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBbIE I PEIICHUsI 3a/1ay, OIEHUBATh PEATUCTUYHOCTD
MOJIy4EeHHON (DU3NUYECKOU BEITMYNHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh TMPU TTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHN UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyiokeHue  (TUMoTe3y),  pas3auyaTbh U HHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yJibTaT, HAXOAWUTh OIIMOKM B XOJie OIbITa, JAeNaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

IPOBOAUTH OMNBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
MPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pY10BaHNUA,
3aMMChIBaTh XOJ ONBITA U (DOPMYITUPOBATH BHIBOIHI,

BBINIOJIHATh TMpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUIBI M TEMIEPAaTyphl C HCIOIB30BAHMEM AaHAJIOTOBBIX U
U(pPOBBIX TPUOOPOB, 3alMCHIBATh IIOKAa3aHUs NPHOOPOB ¢ YIETOM
3aJJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIKYILIETOCA Tejla OT BPEMEHU JABWKCHUS TeEJa, CHUJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOLIAIA CONPUKOCHOBEHMUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUsl TEJ, YCIOBUW pPaBHOBECHS phldyara W OJOKOB), y4acTBOBATh B
IJJAHUPOBAHUM y4eOHOTO UCCIEOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CieAysd MPEeI0KEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MIPEIOKCHHBIX TaOMUI] W TpauKOB, JENaTh BBIBOABI IO PE3yJIbTaTaMm
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAKOIIAS  CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOA(P(PHUIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBHUS TPUOOPOB M TEXHHUYECKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IWHAMOMETp, COOOIIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX OMHCaHUSA (B TOM YHCIIC:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaxX (PU3MYECKHUX SBICHUN W HEOOXOAMMBIC (HPU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTHYECKOTO HCTOIb30BaHUS (U3MUSCKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS H COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKPYIKaIoIIeH cpeje;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB HWH(popmammu B HMHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CpPaBHEHUSA PA3IUYHBIX WMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXET OBIThH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (HU3WYECKOTO  COAEpIKAHUS, CIPABOYHBIC MaTepUAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOPMAIHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyONWYHO JeJaTh KPAaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBIA TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIAThH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBINOJIHEHUU Y4YEOHBIX NPOEKTOB W HCCIEAOBAHUNA pacHpenesnsiTh
00s3aHHOCTH B TpyINIe€ B COOTBETCTBUM C MOCTaBJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIaHA JEUCTBUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyueHusi B 8 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3JlyXa, TEMIleparypa, BHYTPCHHSSI DJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUECKUIN 3apsl, dJICKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBIN dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHUE M CXKaThe, Tervionepenaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KAMWJUISPHBIC SBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJICHUE, KpUcTaum3anus (OTBEpAEBaHUE), KUIICHUE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs TEN, B3aUMOJCUCTBUE 3aps/IOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasE MHAYKIUS)
0 ONUCAaHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE W KalWUISIPHbIE SBIECHUS B MIPUPOJE,
KpUcCTajulbl B Tpupone, uznydenue CoiHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(epe, dMEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Apei( MOITIOCOB, POJIb MArHUTHOTO TOJS IS KU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN W (PU3NUYECKHUE SBICHHS, UCTIOIB3YS
du3nueckre BENMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIJIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIUIOTa
IJIABJICHUS, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, yleJbHAs TEIIoTa
CropaHusi TOIUIMBa, KOA(PPUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAs BIAXHOCTH BO31yXd, JJIEKTPUUYECKHU 3apsl,
CUJja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONPOTHBJIEHHE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHWM NPABWIBHO  TPAKTOBATH
(u3MYECKUl CMBICI HMCMOJIb3YEMbIX BEIMYMH, O003HAUEHUS U €IMHMIIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAHHYIO
(U3MUECKYI0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3aMKCHIBATh €r0 MAaTeMaTHYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBSA3HM, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYeCcCKuX
IaroB ¢ Omopod Ha 1-2 HW3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
($u3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3aJayud B 2—3 JEHCTBUS, WCIOJB3YSd 3aKOHbI U
dbopMyibl, cBsi3bIBaOIIME (U3UUYECKHUE BEIMYMHBI: Ha OCHOBE aHaM3a
yCIIOBUS 3aJ]ayd 3alHCHIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpEIIEHUs 3a/Jaud, BBHIOMPATh 3aKOHBI U (OPMYIIHBI,
HEOoOXOMMBIE g €€ pelIeHHs, MPOBOJAWTh pacy€Thl U CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh MOPOOJEMBI, KOTOPbIE MOKHO PpEIIUTh MPU [OMOILIU
(¢uU3NYEeCKUX METOJIOB, HCIIOJIb3Yys OMNHCAHHME HCCIECIOBAHMS, BBIIEIATH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAAKA
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKnx CBOMCTB Tel (KauUIipHbIC SBJICHUS, 3aBUCUMOCTD JIAaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MpOIECCa OCThIBAHUS U
HarpeBaHWsl NpPH MU3JIYYEHHH OT LBETa M3Iydarolmed (IOraomarolei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYPhI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3AUMs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsAA0B, B3aWMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MArHUTHBIX IIOJIEW TMOCTOSHHBIX MAarHWTOB, JCHCTBUSA
MAarHATHOI'O TOJI HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MIpOBEpsEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyA0BaHUs, ONMMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh  HpsIMbIE  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEJIMYHUH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEHHl  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAHM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBaHUE TIOCJEN0BATEIbHOTO M NapajuleIbHOTO  COEIMHEHUN
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MpeIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNIMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHBICHUE IMPOBOJHUKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIMIMBl  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX ONHCcaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpHl, HArpeBaTENbHbBIE 3JECKTPOIPUOOPH! (IPUMEPDI), ITEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HAaHUS O CBOMCTBaX (U3NYECKUX SBJICHUA M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUIATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
Lernel ¢ MociaeA0BaTEeNbHbIM U MapaJIeIbHbIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUECHUS 3JIEMEHTOB MIEKTPUUECKHUX LIETEH;



NPUBOIUTH  HpUMEpbl  (HAXOAuUTh  MHGOpPMAUI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM
XKU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHHUS 3H0pPOBbS U COOJIOJICHUS
HOPM 3KOJIOTMYECKOTO TOBEAECHUS B OKPYKAOIIEN CPELE;

OCYIIECTBJISITh MOUCK HHPOpMaUUU (U3HUECKOrO0 COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJTHUTENbHBIX ~ WCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTOpas
ABJISIETCS] MPOTUBOPEYMNBOM WIIM MOXKET ObITh HEJJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBITIOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TOMYJISIPHYIO
auTepatypy  (HU3MYEcKOro  cojAepKaHus, CHpPaBOYHbIE MaTepUalbl,
pecypebl cetn MIHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE MHUCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0o6006mass wHpOpMaIMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
colepkKaHusi, B TOM 4YHCJE MYOJMYHO TPEACTABISATh PE3yIbTaThl
NPOEKTHOM WJIM HMCCIENOBATENIbCKON AEATEIbHOCTH, IIPU 3TOM T'PAMOTHO
UCIIOJIB30BaTh HW3YYCHHBIM TOHATUMHBIA ammapaT Kypca (U3UKH,
CONPOBOK/JIATh BBICTYIIJIEHUE MPE3CHTALIUEH;

OpY BBIMOJTHEHUH YYEOHBIX MPOCKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeiessTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJja4aMU, CIEAUTh 32 BBIMIOJHEHHEM IUIaHa ACHCTBHUM U
KOPPEKTUPOBAaTh €r0, aJE€KBAaTHO OLEHHUBAaTh COOCTBEHHBIM BKIAJ] B
NEeATENbHOCTh IPYIIIbI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiaacce mpeMEeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, AehOopMaIius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPETPY3KH, UEHTP TAKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTP TSKECTU TBEPAOIrO Tesla, paBHOBECHE, MEXaHUUECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTH,
CHEKTPbl UCIYCKaHUs U MOTJONIeHUs, alb(a, 0eTa- U raMma-u3IydeHus,
M30TOIIbI, Si/IEpHAsi SHEPTeTHKA;

paznuuath sBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJIMHEUHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOIHOE
MaJIecHue TeJl, pABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aHUMOJICHCTBUE



TEJ, PEaKTUBHOE IBWXEHHUE, KOJeOaTelbHOE IBHMKEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), pE30HAHC, BOJHOBOE JIBHJKEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3joKeHUe 0eIoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (U3MYECKue SIBJICHUS B MPUPOJE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYECKOe EHCTBHE BHUIMMOIO,
yIAbTpaUONETOBOIO M PEHTICHOBCKOTO H3JIYy4YeHUH, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, DPaJHOAKTUBHOE H3IIyUCHHE
OPUPOAHBIX MMHEpAJOB, JACHCTBUME pAJWOAKTUBHBIX W3ITYyYECHUH Ha
OpPraHM3M 4YeJIOBEKa), MpH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aj1ady B
y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3MUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIbB3YS
(¢u3nyeckue BEIMUYMHBI (CPEAHSII U MIHOBEHHAsl CKOPOCTh Tejla IpHU
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEepEMEIIEHUE, IyTh, YIIOBas
CKOpOCTb, CHJIa TPEHMS, CWiIa YIPYTrOCTH, CHJA TSAKECTH, YCKOPEHHE
CBOOOIHOTO TMaJEHUsA, BEC Teja, HMIYJIbC Tejla, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IMOTEHIMAJIbHAs DSHEPrus Tena,
IOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTECHIHAIbHAs 3HEPIUs CHKATOU
NOPYXXUHBI, KHHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, NOKA3aTelb MPEIOMIICHHS CPEJbl), IPU ONMUCAHUU
NpPaBUIBHO TPAaKTOBAaTh (PU3MYECKUII CMBICI MCIOJIb3YyEMbIX BEJIMYUH,
0003HAUYEHUs M EAMHHIBI (PU3MUYECKHX BEIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHH;
XapaKkTepu30BaTh CBOMCTBAa TelN, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIOJIb3Yys 3aKOH COXPAHEHWs] 3HEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHIMI CYNEPHNO3ULIMH CHJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMILYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAJI0BOT0 U MacCCOBOT'O YHCE



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3z 2-3
YpPaBHEHHMI), UCIIONB3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCJIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAauyeHUs (PU3NYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NpPHU TOMOIIH
(¢u3MUeCKX METO/OB, HUCIOJIb3ysl ONHUCAHWE HCCICAOBAHUS, BBIICIATH
IpoBEpsieMOE  MPEJIOIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
NPOBEACHUSI  UCCIEAOBaHUA, Je€JaTh  BBIBOABL, HHTEPHPETHUPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHEe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCHUMOCTh IepUoAa KoJeOaHUW MPY>KUHHOTO
MasgTHUKa OT MAaccChl Irpy3a M JKECTKOCTU MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs IMpeaMeTa B coOHparoiien
JWH3e, HAOMIOJCHUE CIUIONMIHBIX M JIMHEHYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITEJIbHO  COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0OpylOBaHMUs, OMNMCHIBaTH  XOJ OIbITA W  €ro  pe3yjibTaTshl,
(GopMyIupPOBaTH BHIBOIBL;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpenemss
cpeaHee 3HAyYeHUE U3MeEpsieMOM BeMUYUHBL ((POKYCHOE pacCTOSIHUE
coOuparomeli JUH3bI), OOOCHOBBIBATH BBIOOp cCmoOcoba W3MEpeHus
(u3MepuTenbpHOro nNpudopa);

MPOBOJUTh HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HaudaJbHOM CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTH4ecKOro MasTHHKAa OT JJIMHBl HUTH, 3aBUCHUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoOMJIEHHs OT yria



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHME, CaMOCTOSATEIBLHO CcOOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3yAbTaThl  IMOJYYCHHOW 3aBUCUMOCTH
dbu3MYecKUX BEIMYUH B BHUAEC TaOMuIl U rpadUKoOB, NEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BETUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJIeHUs, >KECTKOCTb MPY>KUHBI, KO3(PUIMEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWYeckas padoTa W MOIIHOCTh, YacToTa M
nepuoy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIMH, BBIYACIATH
3HAYCHWE BEJIMYUHBI M aHAIM3UPOBATH TOJYUCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3auyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHuajibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOT'O S]1pa;

XapaKTepu30BaTh MPUHIMINBI JACHCTBUS W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CIUJOMETP, NATYUKH TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepucKor, (oToanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3BMYECKUX SBJICHHH UM  HeoOXoauMble  (HU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPUTEITBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEIICHUH YYEeOHO-TPAKTUYECKUX 3a/ad, ONTHYSCKUE CXEeMbI s
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3€pKajie M COOMpPAIOIIEH JIMH3E;
NPUBOIUTH  TpUMEpHl  (HAXOAuUTh  WH(MOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUA (PU3NUYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3IO0POBbS W COOIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIIEH CPEJIe;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJCpKAHHUS B
WNuTeprHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OMNpPEAENICHUs JTOCTOBEPHOCTH MOJYYEHHOW MH(OpMALUU HA OCHOBE
MMEIOIMXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCITI0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-NOMYJSPHYIO
AUTEpaTypy (HU3MYECKOrO COAEpKaHUs, CIPAaBOYHBIE MaTepUalbl,
pecypcel cetu MHTepHeT, BrageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(OPMAIIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OATOM TPaMOTHO  HCIOJIb30BaTh  M3YUYEHHBIN
NOHSATUMHBIA armapaT W3y4aeMmMoro pasjena (QU3UKH U COMPOBOXIAThH
BLICTYIUICHUE TpE3eHTalnell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paszjnen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bubmmorekxa [IOK
1.1 o - 2
M3Hia - Hayka o fpupose https://m.edsoo.ru/7f416194
1.2 du3zndecKre BEITMINHEI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJ TO3HAHMS 2 1 bubmorexa HOK
' Vi A https://m.edsoo.ru/7£416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBEeJeHUS 0 CTPOCHUM BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue Belie 1
TPOCHIE BEMECTEA https://m.edsoo.ru/7€416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 Eubmiorexa OK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Paznen 3./IBu:keHne u B3anMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC AABIDKCRAC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, JIOTHOCTh 4 1 bu6mmoreka [JOK




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

bubmuoreka [JOK

. .B 14 2
33 Cuna. Bugpt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMU, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 5
JlaBieHue KHKOCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChEpHOE f1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
> Pagota 1 MOHOCTE 3 ! https:/m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie Mexari3MbI > ! https://m.edsoo.ru/7£416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1.TensioBble IBJIEHUS
1.1 CTpoeHne U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
’ p m https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CILTOBLIC MPOHECChT > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2.2yekTpuvecKue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIC TeJla 7 1 bubnuoreka [IOK
' U UX B3aHMOICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.2 I1 7 7| 20 2 7
OCTOAHHBIM STCKTPHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHUTHDIC ABJICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHTHAA MHLYKIWIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1.Mexanuueckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SaHMOJIeHeTBIe Tei https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2.Mexannuyeckue KojJeO0aHUS U BOJTHBI
bu6moreka [IOK
2.1 MexaHnudeckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndeckre BOJIHbBI. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3.2/eKTpoMariuTHOE 10J1e U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznean 4.CBeToBbI€ SIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK




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

4.2 JIuH3bI ¥ on'TUYECKUE TIPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S.KBaHToBbI€E SIBJICHUS
bubmmoreka [{OK
5.1 41 4 1
CIyCKaHHWE U TMOTJIONICHUE CBETa aTOMOM hitps//m.edsoo.ru/74 1 ada6
5.2 Crtpoenune aTOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 1
JIEPHBIE PEAKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6.IloBTOpHUTEILHO0-0000 1AM A MOLYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 ’ bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA 110 ONHMCAHWIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (i)I/ISI/I‘-IeCKOG SBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUNH B
OKpY)KaIoIlleM MHUpe, B TOM uucie (U3NYeCKue sSBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a[auyy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (U3MUECKHUEe SBJICHMUS,
UCnoNb3ysl (U3MUecCKHe BENWYMHBI, MPU OMUCAHUH IPABUIBHO
TpPakTOBaThb (DU3UYECKUN CMBICI HCIOJb3YEMbIX BEJIMYUH, HUX
0003HaYeHHS U SUHUIIBI (PU3NUECKUX BETUYHMH, HAXOAUTh POPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3WYECKYIO0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TIpadUKHd  HM3YyYCHHBIX  3aBUCHUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, Q)HBHHGCKI/IG SABJICHHA W IIPOLECCCHI,
HCIIOJIb3yd M3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOWCTBA TEN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd HPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB c¢ omopod Ha 1 — 2
M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb pvaéTHLIC 3aga4d B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yyd 3aKOHBI U




(dhopmyIibl, CBsi3BIBatONIME (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3a7auyd  3alUCBIBATh KPAaTKOE YCIOBHE, TOJCTAaBIISTH
¢u3nveckrue BeTUUMHBI B (POPMYJIIBI M IPOBOJIUTH PACUEThI, HAXOIUTH
CIIPpaBOYHBIC JAaHHBIC, HGO6XOZII/IMI)IC IJid pelICHUA 3a4a4, OICHHUBATb

PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIMTh IPH I[TOMOIIU
(i)mnqecxnx METOOOB, B OIIMCAaHUM HCCJICAOBAaHUA  BBIACIATH
[poBepsieMOe  MpEANoJiokKeHue  (Tumoresy),  pasiuyaTb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘-ICHHI:IfI pE3yiibTaT, HAXOJUTDH OIIMOKN B

XO0JE€ OIIbITa, A€JaTh BBIBOJBLI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3UUECKHX SBICHUW WIH
(u3UYeCKuX  CBOMCTB  Telm:  (OpPMyIHpPOBaTH  IPOBEPSIEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY W3  MPEIJI0KEHHOTO

000py/10BaHus, 3aMUCHIBATh X0 OMBITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATh TPSIMbIE U3MEPEHMsI C MCIOJIb30BAHUEM aHAaJOrOBBIX U
uudpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB € yIETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHU

1.11

MPOBOJUTHh  HMCCICIOBAaHWE 3aBHCHUMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYyrod C WCIOJb30BAHUEM TIPSAMBIX HW3MEPECHUMH,
y4acTBOBaTh B IUTAHMPOBAHMMU YYE€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTaHOBKY U BBITIOJIHATH U3MEPEHHUSI, CICAYs MPEUIOKCHHOMY TUIaHY,
(bUKCUpOBaTh PE3YNbTATHl TOJYYCHHOM 3aBUCUMOCTH (U3HYECCKUX
BEJIMYMH B BUJC TIPEII0KCHHBIX TaOIUIl ¥ TpaUKOB, IEIaTh BHIBOIBI

I10 pE3yJIbTaTaM HUCCICA0OBAHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIIMYHH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU HSMepeHI/Iﬁ COGHp&TB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHUC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0e30IMacHOCTH Ipu pa60Te C

1a00paTOpHBIM 000PYJOBAHUEM

1.14

YKa3bIBaTb  NPUHIUIIBL JeNCTBUA HpI/I60pOB n  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTECprU30BaTb TMPUHIIHIIBLI JIeNCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBIICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU




1.15

MPUBOJUTh TpHUMEPHl (HAXOAUTH WHQPOPMAIMIO O MPUMEPAX)
MPAKTUYECKOTO MCHOJIb30BaHUs (PU3HMUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH JUis  oOecriedeHHss O€30MacHOCTH Tpu  oOpamieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpPManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIUXCA 3HAHUM W IYTEM CPAaBHEHMS DPa3jIU4YHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasl SIBISIETCS HPOTUBOPEUMBON WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJITHEHUH y4eOHBIX 3a1aHUI
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3NYECKOTO  COJAEpKaHMUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BiaxeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMALUH

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHEIE KpaTKUC IMMHUCbMCHHEBIC U YCTHBIC COO6HICHI/I$I
Ha oOcCHOBe 2 — 3 WUCTOYHMKOB wuHMOpMaIuu (HU3HIECKOTO
COJIep’KaHus, B TOM YHCIEe MyOJIMYHO J1eNaTh KpaTkue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBI MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTallUei

1.19

ITPU BBINIOJTHCHHUHU yLIe6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnupeacisaThb
00s3aHHOCTH B rpymnme B COOTBETCTBHUU C IMOCTABJICHHBIMHA 3aJladyaMU,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBAaTHO OLCHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTbL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHC, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO ONHMCAHUIO HX XaPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/II-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4HCie (PU3UYECKUE SBICHHUS B MPHPO/IE,
IIPY 3TOM TEPEBOAMTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIACTATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYCHHBIC CBOWCTBA Tel W (DU3MYECKHE SBIICHHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpakTOBaTb  (PU3WYECKHII  CMBICI  MCHOJb3yEMbIX  BEJIMYMH,
0003HaYeHUs U €UHUIBI (PU3UUECKUX BETMYMH, HAXOAUTh POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIWYUMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTh TIpapUKd  HM3YYEHHBIX  3aBUCUMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYEHHBIE 3aKOHBI, IMPHU H3TOM JaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHa W 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

0OBICHATH (PU3NYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalldid TPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 1 — 2 HM3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHA HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIC 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3yA 3aKOHBI U
(bOpMy.]'IBI, CBs3bIBAOIIUC (1)I/I3I/I‘16CKI/IC BCJIIMYHUHBI. HA OCHOBEC aHaJIu3a
YCJIOBHA 3aaa4y 3alIMCbIBATh KPATKOC YCJIIOBHUE, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H (bOpMyJ'IbI,
HCO6XOI[I/IMI>IG oIS eé peuicHus, IIpPpOBOANUTDH paC‘IéTLI n CpaBHUBATb
IIOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYHNHBI C HN3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOKHO pPCIIUTH IPpU ITOMOIIU
(I)I/ISI/ILIGCKI/IX MCTOAOB, UCIIOJIB3Yysd OITMCAHUC UCCIICAOBAHUS, BBIACIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL NOPSAAKa

IMPOBEACHU UCCIICAOBaHNA, ACIaTh BBIBOAbI

1.9

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WIN
¢u3nyeckux  CBOHCTB  Teld:  (QOpPMYIUpOBaTH  MPOBEpsieMble

IpCaAoJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 IPpCATIOKECHHOTO




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh IPSAMBIE HM3MEPEHUs C HCIOJIb30BAHUEM AHAIOTOBBIX
puOOPOB U JATYMKOB (PU3MUECKUX BEIIMYHMH, CPABHUBATH PE3YbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OJHOM  (U3MYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IMIPSMBIX HM3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJIOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, Cleays MpeajJoKeHHOMY  IUlaHy, (UKCHUPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TAaOMUI U I'padUKOB,

ACJIaTh BBIBOABI IO PE3yjIbTaTaM HCCICI0OBAHUA

MPOBOJUTH  KOCBEHHbIE  HM3MEPEHHS  (U3NYECKHX  BEJIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNIOKEHHOM HWHCTPYKIMU, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKH Oe3omacHOCTH npu paboTe ¢

1abopaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONHCAHUS, HCIONb3Ys
3HaHMSI O CBOMCTBaxX (U3UYECKUX SIBICHUH U HEO0OXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CXeMaM MU CXEMATHUYHBIM PHCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IIOCICAOBATCIbHBIM M IIapalJICJIbHBIM
COCAUMHCHUEM 3JICMCHTOB, pasiimmdasn YCJIOBHEIC 0003HaYEHHUST

QJICMCHTOB JJICKTPHYCCKHUX neremn

1.16

OPUBOIUTH TMPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O MpHUMeEpax)
MPAKTHYECKOTO HMCIOJIb30BaHU (U3NUYECKUX 3HAHHUH B MOBCEAHEBHOU
KU3HU Juid  oOecredeHuss O€30MacHOCTH Tpu  oOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCCKOTO IMOBCACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATH ITOUCK I/IH(l)OpMaI_II/II/I (I)I/ISI/I‘IGCKOFO COJACpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMECIONIUXCS 3HAHUH H HYTeM CpaBHCHH
JOIIOJIHHUTCIIBHBIX HWCTOYHHKOB BbIICIIATH I/IH(bOpMaI_[I/IIO, KOTOpas

ABJIACTCA HpOTHBOpC‘-IPIBOﬁ WA MOXET OBbITh HCI[OCTOBepHOﬁ

1.18

HCIIOJIb30BAThL IIPU  BBIIIOJIHCHUU y‘-IeGHBIX 3aJlaHuM HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3UUEeCcKOro cojepKaHHs, CIPABOYHBIE
Marepuanbl, pecypcbl cetu MHTepHer; BiaAaeTh OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHusi MHGOOPMALIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIICHMS,
0000mmas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUsA, B TOM 4YHUCIE NYOJWYHO NPEICTaBISTh PE3YIbTAThl
MPOEKTHOM MJIM MCCIEI0BATEIbCKONW JIEATENbHOCTH, IPU 3TOM
rPAMOTHO HCIIOJIB30BAaTh WM3YYEHHBIM NOHATUHHBIM amnmapar Kypca

(hU3HKHN, COIPOBOXK/IaTh BBICTYIIJIEHUE MPE3EHTalluei

1.20

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCICIOBAHUN (DU3UUECKUX
MIPOLIECCOB PACIPENENATh 00S3aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHA
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBATh
KOMMYHUKQaTUBHOE€  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iinuaTtb ABJCHHA 110 OIMMCAHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (I)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHPE, B TOM YUCIIC (1)I/ISI/I‘IGCKI/IC SABJICHHA B IIPUPOAC,
IIpu 3TOM MEPCBOAUTH MPAKTHYCCKYIO 3a1a4y B yqe6Hon, BBIJICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHU) PUINIECKUX SIBICHUI

1.4

ONHCBIBATL H3YUYCHHBIC CBOMCTBA TE€I H (I)I/IBI/ILIGCKI/IC SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATH (pI/IBI/I‘-ICCKI/Iﬁ CMBICJI HCIOJIB3YyEMbIX BCJIMYMH,
0003HAaUCHUS U CIAVHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOJUTDH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTHMH




BEJIMYMHAMH, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepH30BaTh CBOMCTBa Tell, (PM3MUECKUE SIBIICHUS U IPOIIECCHI,
WCIIOJIb3yd M3YYCHHBIE 3aKOHBI, IPU O3TOM JlaBaThb CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

0OBSICHATH (PM3MYECKHE TPOIECCHl U CBOICTBA TEN, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JOTMYECKHX IIAaroB C MOMOIIbIO 2 — 3 HM3Yy4EHHBIX CBOWCTBA

(u3nuecKux sBIEHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacuy€THble 3ajaud (OMHUparolIUecss Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKOHbl U (OPMYJbI, CBSI3bIBAIOIINE
¢u3nueckue BeNUWYMHBI: HAa OCHOBE aHaJlIW3a YCIOBMS 3ajauu
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HENOCTAIOMIME  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIE
JUIA peUIeHUs, MPOBOIUTH PAacu€Thl M OIEHMBATh PEATHUCTUYHOCTH

MOJIy4€HHOTO 3HAYCHUS (PU3NUECKON BETHMUNHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJB3Ys OMUCAHUE WCCIIEIO0BAHUS, BBIICIATH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'II-O,I[eHI/II-O (1)I/ISI/ILICCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSITEIHLHO CO6I/IpaTL YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa M €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IpPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX HM3MEPEHUH,
onpenenss cpelHee 3HAYCHHE H3MepsieMOd BelWdMHbI ((poKycHoe
paccTosiHHE coOuparomiei JUH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTENBHOTO pudopa)

1.11

IPOBOJUTH HCCIEOBaHME 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C
HCIIOJIb30BAHUEM MPSMBIX M3MEPEHUN: IUIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PUKCHpOBAaTh pe3ylbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHJC T8.6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaTh BBIBO/JBI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHA  (U3MYECKUX  BEJIHUHUH:
IJIAaHUPOBATh U3MEPEHUS], COOMpaTh IKCIEPUMEHTAIIbBHYIO YCTAaHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIEays HPEeAIOKEHHON WHCTPYKLUH,
BBIYMCIIITH 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh IpaBWiia TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKKA H3YYEHHBIX (DU3UYECKUX MOJICIEH:
MarepuaigbHas TOYka, aOCOTIOTHO TBEPOE TEJIO, TOUCHHBIA HCTOUYHUK
CBeTa, Jy4, TOHKas JIMH3a, TUTAHETapHas MOJIENh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa MX ONHMCAHUS, HCIOIb3YS
3HaHMSI O CBOMcCTBax (U3NYECKUX SIBICHUH U HEO0OXOIUMBbIE

(bu3mIecKrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENIbHBIX pudopoB u
TE€XHOJIOTMYECKUX MPOLECCOB MPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUN B IMIIOCKOM

3epKajie 1 coobuparorieit TuH3e

1.17

OPUBOJIUTH TMpPUMEpPHl (HAXOAUTh HWHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHUM B MOBCEAHEBHOU
KU3HU Juid  oOecredyeHus O€30MacHOCTH MpU  OOpaleHUuH ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBIISATH MOUCK HH(POpMAINHU (PU3HUUECKOTO COACPKAHUS B CETU
WNurtepner, camocrosiTebHO  (OPMYIUpPYsT TOUCKOBBIA  3ampoc,
HaXOJUTh MYTH  OMNpEAENEHUs  JOCTOBEPHOCTU  TMOJYyYEHHOMU
uH(GOpPMAIIMM Ha OCHOBE HMMEIOMIMXCS 3HAHUW M JIOTOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4eOHBIX 3aJaHUH  HAy4YHO-
NOMYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COJEp)KaHUs, CIPaBOYHbBIE
MaTepuaibl, pecypchl ceTu VIHTepHeT; BianeTh NpUEMaAMHU

KOHCIICKTUPOBAHUA TCKCTA, HpCO6p8.30BaHI/I$I I/IH(l)OpMaLII/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HCTOYHHKOB (PHU3NIECCKOTO
COJIepKaHus, MyOJIUYHO TIPEACTABIATH PE3yAbTAThl MPOSKTHON HIIH
UCCIIEIOBATENILCKOW ~ JAEATENIBHOCTH,  HPH  3TOM  TI'PaMOTHO
WCII0JIb30BAaTh U3yYEHHBIN MOHATUIHBIN anmapaTr u3y4aeMoro paszena
(GU3MKK W COMPOBOXKAATh BBICTYIUICHWE NPE3CHTAMEed ¢ Y4ETOM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3MUECKHUX
MIPOLIECCOB PACIPENEIATh 0053aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMHy, CJIEOUTh 3a BBIIOJHEHHEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATCIBHOCTh TPYMIBI, BBICTPANBATh
KOMMYHUKAaTUBHOE€  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniaTh KOH(PIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMHN OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOIBL
®u3nyeckue ABICHHS: MEXAaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeIUUMHBL  V3MepeHue  (puU3NUECKUX
BenmuuuH.  ®Pusuyeckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexyHapoHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHAyUHBIN METOJ TO3HAHHWSA: HAOJIOJEHUE,
MMOCTAHOBKAa HAyYHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[TpakTrueckue pabOTHI:

H#H##Par###l3mMepenne pacCTOSTHUM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##HPart###0OnpenesieHre pa3MepoB MajlbIX TeJl.
###Par###13mMepenue  TemrepaTypsl [pU  [OMOIIH

KUAKOCTHOTI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ] Buxenne  dvactuir  BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHUS  4YacTHI[ C  TEMIEpPaTypou.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMopelicTBue 4acTHIl BEIIECTRA: MMPUTKCHUEC U

OTTAJIKUBAHHC




###Par###ArperaTHble COCTOSHUSI BEILECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIN.

24 B3anMocBsa3p MeXIy CBOMCTBAMM BEILECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/IbI
[IpakTnueckue pabOThI:
###Par###0Onenka quamerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEeM (poTorpaduii).

2.6 ###Par#H##0nbITel 10 HAOMIOJEHHWIO  TEMJIOBOTO

paciIupeHus ra3os.
#H#H#Par###OnbITel 10 O0HAPY)KCHHUIO JCUCTBUS CHUI

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKECHHE
H#H##Par###CKopocCTb. Cpennsis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHHM. Pacy€r mytm u BpeMeHUu
JBUKECHUS
SBnenne uHepuuu. 3aKOH WHEpUMH. B3anmmojnencTBue
33 TeJ KaK NPUYMHA U3MEHEHUS CKOPOCTU ABUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ##H#Par###1 notHoCcTh  BemecTBa. CBSA3b IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuila Kak XapaKTepUCTHUKA B3aUMOICUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MOMOILbIO JUHAMOMETPA
17 ###Par###IBnenue TaroreHus U cuia Tsokectu. Cuna
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHE CKOJIbXKEHUS U TPEHHE MOKOSI.
. Tpenue B npupoe U TEXHUKE
1.9 ##H#Par#H#(Cl10)KeHMe CHJI, HANpaBICHHBIX 110 OJHOU
. npsiMOH. PaBHOAEHCTBYIOIIAs CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JABMKEHUS
(apyka B JKUJOKOCTH, MOJEJIHU  DIEKTPUYECKOIO
aBToMOoOWIsE u Tak pjanee). OrmnpeneneHue cpenHei
CKOpOCTH CKOJBXKEHHs Opycka WIM IIapuka [0
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBUCUMOCTb PacTsDKEHUs (JepopMalii) NpPY>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tena U

XapakTepa CONPUKACAIOIIUXCSA TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUpoaAc: NPpHUMEPLI IBHKXCHHUS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CUJTBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4eckne ycTponucTBa: JUHAMOMETD, MO JIIUITHUKA
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30B
w Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEIMYEHHUS TABICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEMIIEPaTyphI
43 [lepenaua naBiieHUs] TBEPABIMHU TEJIAMM, KUAKOCTIMU U
' razamu. 3akoH [lackans. [TneBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJCHHUSI JKUJIKOCTH OT TIIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOmaronuecs coCcypl.
['mppaBnuyeckue MEXaHU3MBbI
Atmocdepa 3emnn u atMmocdepHoe aasienue. [Ipuaunsl
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j04ku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIIEHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdeproro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawias (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxornnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TOTrpyKEHHOH B JKMIKOCTh YacTH Teja.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIONIEH Ha
TEN0, NOrpyk€HHoe B  KHMIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JAEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTHh  BBITAIKUBAOLIEH
CUJIBI, JIEUCTBYIOLIEH Ha TENO B JKUJIKOCTH, OT 00BEMA
HOTPY’KEHHOW B JKHMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  WiHn
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaeneHune  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SBIECHUS B IPUPOJE: BIIASIHUE
aTMOC(hepHOTO JaBJICHUS Ha )KMBOW OpraHU3M, IMJIaBaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOIMIHUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA Tpecce,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanuveckas pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAas
' IJI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«300TO€  TMPaBUIIO»  MEXaHUKH. Koaddumument
5.5 ITOJIC3HOT'O JIeNCTBUA MEXaHH3MOB. [Ipocthie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHunanpHas SHEPTUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [Tonnass mexaHuueckas SHEpPrusi. 3aKOH U3MEHEHHS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUn
59 [IpakTuueckue pabOTHI:




###HPar###Onpenenenue pabOThl CUJIBI TPEHUs TIPU
PaBHOMEpPHOM JIBMOKCHMM Te€la II0 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/ HaKIOHHOW INIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SIBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJ0BeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETMOJBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kona Kona
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUHM CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoJieKyld.  OmbIThI,  MOATBEPKIAIOINIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHOKMHETUYECKON TEOPUH
Mogaenu  TBEpAOro, IJKHAKOTO H  Tra3000pa3HOTO
6.2 cocTostHMI BemecTBa. Kpucrammuyeckue u amopgHbIe
Tela
OOBsiICHEHHE CBOWCTB T'a30B, JKUJAKOCTECH U TBEPIBIX TEI
6 6.3 Ha OCHOBE [OJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOpUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemnoBoe pacmmupeHue u cxxarue
6.6 Temnepatypa. CBs3pb TeMmepaTrypbl CO CKOPOCTBIO
. TETIOBOTO JABUKEHUS YaCTHII
6.7 Buytpennss sueprus. CriocoObl U3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIIeHUE pPadOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomnnuectBo  TEMJIOTHI. VaenpHasgs  TEIIOEMKOCTH

6.9
BELIECTBA
TeruiooOMeH M TEIIOBOE paBHOBECHE. YpaBHEHUE
6.10
TETUIOBOTO OanaHca
611 [1naBnenue u oTBEpAECBaHNE KPUCTANINYECKUX BEILIECTB.
. Y enpHas TENa0Ta MJIaBJICHUS
[TapooOpazoBannie u  koHAeHcarusi.  Vcmapenwue.
610 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHHUSI OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUINBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurareneid  KIIJ
6.15 TEIJIOBOTO ABUTaTeNs. TeruioBble ABUTATENM M 3alluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUs U MPEBPALECHUS SHEPTUU B TEIUIOBBIX
6.16
npoleccax
[TpakTrueckue pabOTHI:
#H#H#Par###0nbITel 10  OOHApPYXKEHUIO JCHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSIKEHUS.
###Par###0OnbpIThl 1O  BBIPAIIMBAHUIO  KPUCTAJIIOB
MIOBAPEHHOM COJIM WM caxapa.
#H##Par##H#OnbI T o HaOIIOAEHUIO TEIIOBOT'O
617 pacIIMpeHHUs ra30B, )KUJIKOCTEH U TBEPABIX TEll.

###Par#H#OnpenencHue TaBieHHUs] BO3yXa B OallJIOHE
HIIpUIIa.

#H#Par###0nbITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUsS WU
OXJIQXKACHHUS.

###Par###]IpoBepka rUnoTe3bl JUHEMHON 3aBUCUMOCTH

JJIMHBI CTOJI0MKA KHUAKOCTHU B TepMOMCTquCCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Part##Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPTUH Tella B pe3yjbTare TeIuionepeaadyd U padoThI
BHCITHUX CHUIL

###Par#t#lIccnenoBanre SIBICHUS TEINIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
###Part###Onpenenenue KOJIMYEeCTBA TETJIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHIITHIPOM.

###Part###Onpenenenue yIETbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Part##lccnenoBanue mporecca HCapeHus..
###Par#H#OnpeneneHue  OTHOCUTENBHON  BIaXKHOCTH
BO3JIyXa.

###Par###Onpenenenne yneabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBICHHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME U KaNmWJULSIpHbIE SBJIEHUST B IPUPOJIE,
KpUCTaJUIBI B IipHpoje, uzinydenue ConHila, 3aMep3aHue
BOJI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

HUHEs, CHEra.

6.19

Texuuyeckne  ycTpoilcTBa:  KamWUIAPBL, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTeMa OTOIICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCT'O CIrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

ITOJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUICCKUX nojeu




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Crpoenue atoma. [IpoBoaHuKH 1
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
76 DOneKTpuuecKuii  TOK.  YCIOBHUS  CyLIECTBOBaHHS
. JNEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSHHOTO TOKA
HevictBus 3IIEKTPUUECKOTO TOKa (TertoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuia TokKa. ONEKTPUYECKOE
' HanpsbKeHue
9 ConpoTuBieHue MIPOBO/IHUKA. VY aensHOE
' COMPOTHBIICHUE BEIIeCTBa
7.10 3akon OMa Jyis yyacTKa e
[TocnenoBarenbHOe W MapajjleNIbHOE  COEIMHEHUE
7.11
POBOJAHHUKOB
PaGota u MOIIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUUecKrue e U MOTPEOUTENTH 3JICKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[Toctosinuble MarHuThl. B3aumoneicTBHe MOCTOSHHBIX
7.14
MarHuToB
MarnutHoe 1osnie. MarHutHOe 1oNe 3eMiId U €ro
7.15
3HAUYCHME 715 ’KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE NOJIE ANEKTPUYECKOTO TOKA.
. [IpumeHeHne 2MEeKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO MOJS HA IPOBOJAHHUK C TOKOM.
19 ONeKTpoABUTaTENb MOCTOSHHOTO TOKa. Mcrnosb3oBaHue
. NIEKTPOABUIaTeNed B TEXHUYECKUX YCTPONCTBaX M Ha
TpPaHCIIOPTE
7.18 Oneiter @apanes.  SIBieHHe  2JIEKTPOMAarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTeHEPATOP. CnocoOsl MOJTy4EeHUS
7.19 AIIEKTPUUECKOU SHEPTUH. DNEeKTpOCTaHIIUN Ha

BO306HOBJI$IGMI>IX HNCTOYHHUKAX BHCPFI/II/I

[IpakTnueckue pabOThI:

OnBITH TI0 HAOTIOACHHUIO JICKTPHU3AIUU TENl MHIYKITHEH

U IIPU COIIPUKOCHOBEHUH.

HccnenoBanve nAEUCTBHS DSIEKTPUYECKOTO TMOJIS  Ha

HpOBOI[HI/IKI/I 158 I[I/IBJ'IGKTPI/IKI/I.

COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKON IIETH

ITOCTOSIHHOTO TOKA.

V3MepeHue v peryJMpoBaHKe CHJIBI TOKA.

N3Mepenne u perynupoBaHue HAPSKECHHUS.

HccrienoBanue 3aBUCHMOCTH CHJTBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HATIPSHKCHHUS

Ha Pe3UCTOpE.

OmnBITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS IPOBOJHUKA OT €ro
7.20 JUTUHBI, TUIOIIAIH MOTIEPEYHOT0 CEYCHU U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANpPsOHKEHUM  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia JUisl CHIIBI TOKA IPHU NapajlIeIbBHOM
COoeMHEeHUu  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUYECKOTO TOKA, MIYLIEr0 4Yepe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOIO  TOKA,
BBICIIIEMON Ha pe3ucTtope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT HalpsHKCHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOIO MOJIS MOCTOSTHHBIX MArHUTOB IIPU
ux oObenuHeHMM M pasgeneHud. MccnenoBanue
JEUCTBHUS JJIEKTPUUYECKOI0 TOKA Ha MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD CHIJIbI




B3aMMOJICVCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa M HAaNpaBJ€HUs TOKAa B Karywke. 3yueHue

I[ef/'ICTBI/ISI MArovuTHOrO IOJisi Ha IMPOBOJHUK C TOKOM.

Koncrpynposanue u N3y4YeHue paboThI
3JIEKTPOABUTATEIIS. N3smepenne KITA
3JIEKTPOIBUTATEIBLHOMN YCTaHOBKHU. OnbIThI o

HCCICA0OBAaHUIO SBJICHUA BHGKTpOMaFHI/ITHOfI WHAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIUOHHOTO TOKa

7.21

Ousndeckue SBICHUS B TMPUPOJE: DIICKTPUUECKHE
SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJTH, Aperd IMOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA XHU3HU Ha 3eMne, ITOJIAPHOC

CHSIHUEC

7.22

TexHuyecknue yCTpOWCTBA: AJIEKTPOCKOMN, aMIIEPMETP,
BOJIbTMETP, PEOCTaT, CUETUUK DICKTPUUECKON IHEPTUH,
ANEKTPOOCBETUTEIbHBIE ~ TPUOOPHI,  HarpeBaTeiIbHbIC
AIEKTPOTPUOOPHI (IpuMepsr), AMEKTPUUECKHE
PEIOXPAHUTENH, JIIEKTPOMArHUT, SJIEKTPOJIBUTATEIh

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snemenTa [IpoBepsieMbIe 2JIEMEHTBI COIep KaHUS
pasnena
MEXAHWYECKUE SIBJIEHUW A
Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
81 Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE TPAMONMHENHOE TBUKEHUE
###Par##HepaBHOMEpHOE NPSAMOJIMHENHOE ABUKEHHUE.
8.4 Cpennsis W MrHOBEHHas CKOpPOCTh Tella TpH

HCPAaBHOMCPHOM ABUKCHUU




VYckopenue. PaBHOYyCKOpEHHOE IIPSAAMOJIMHEWHOE

8.5
JBUKEHUE
8.6 ###Par###CoOonHoe nanenue. OnbITe [ anumnes
###Par###PaBHOMEepHOE JBWKEHHUE TI0 OKPY>KHOCTH.
8.7 [lepuon m uactota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBPHOE YCKOPEHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeloTona
8.10 Tpertunii 3akon HeroToHa
8.11 HHPar#H##] [puHIun cyneprno3uluy Cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H##Cuna  TpeHHs: cuila TPEHUs CKOJBbKEHUS,
813 CHUJIa TPEHUsI TIOKOSI, IPYTHE BUIBI TPEHUS
###Par###Cuna  TsDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaCHUS
s JBwxenue  maaner  Bokpyr  Cosnnma.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecne MaTrepuanbHOU TOYKU. AOCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecre TBEPAOIo Tejla C 3aKPEIUIEHHOMN
817 OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmnynec tena. I3meHnenue umnyinbca. Mmyinsc cuiibl
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 #H#H#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
PaGora cun TsokectH, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
[loreHunaneHas SHepruss Tena, MOJHATOTO  HaL
523 MOBEPXHOCTHIO 3eMIIH
8.24 IToreHnManbHas SHEPTUS CKATON IIPYKUHBI
###Par###Kunetnueckass  sHeprusi.  Teopema o
8.2 KMHETHYECKOUW SHEPrUu
8.26 #H##Par###3akoH cOXpaHEeHUsI MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue pabOTHI:

OrmpezeneHrue cpeiHel CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Teaa HpPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TrHUMOTE3bI: €COU MPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HavyaJbHOM CKOpPOCTH YT OTHOCATCS
KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHMSI CKOJIbKEHUS
OT CWIbl HOpMalbHOrO JaBieHus. OmnpeneneHue
kod(pduimenta TpeHus CKOImKeHUs. OmnpeneneHne
#EcTKkocTH mpyxkuHbl. OmnpeneneHue pabOTHI CHIIbI
TPEHUsT TIPU PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU3OHTAIBHON mMoBepxHOCTH. OmnpeneraecHue padboThI
CWJIBI  YOPYrOoCTH  Mpu  TOoabéMe  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M IMOJABHXKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUS B IIpupoac: MpUIKNBbI U OTIHBEI,
JABHKCHUEC IIJIAHCT ComHeuHoi CHUCTEMBI, PCAKTHBHOC

JABYXXCHUEC )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaZ CIIMAOMETP, JaT4YnKH1

ITOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHBIE XapPaKTCPHUCTUKHU

> KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTYJa
92 MareMatuueckuit u IIPYKUHHBIN MasITHUKHU.
. [IpeBpaiienue sHEPrux Mpu KoJ1eOaTeIbHOM JBHKEHUH
93 3aryxaromue KoyiebaHus. BpIHyXJeHHBIe KoseOaHMs.
. Pe3onanc
Mexannueckue BosHbl. CBOIICTBA MEXaHUYECKHUX BOJIH.
94 IIpogonpHble M TONEpeyHble BOJHBL JUJIMHA BOJIHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3Byk. [')pomMKkoCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
Ompenenenne YacTOTbl W TepHoja  KojeOaHui
MaTEeMaTUYeCKOro MasiTHUKA.
Ompenenenue YacTOTbl W Tepuoja  KojeOaHuid
MPYKHHHOTO MasiTHUKA
97 HccnenoBanme 3aBUCUMOCTH  TiepHoJia  KoJjeOaHMi
' MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
UccnenoBanue 3aBUCUMOCTH TiepHojia  KojeOaHMi
MPY>KUHHOTO MasTHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCUMOCTH nepuo/ia KoJieOaHui rpys3a,
MOJIBEIIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npykuHbl. U3MepeHne yckopeHus CBOOOTHOTO TafeHUs
Oduznyeckue SBICHUS B MPHUPOJE: BOCHPUSTHE 3BYKOB
9.8 )KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, 5XO
9.9 TexHuyeckue yCTpPOMCTBA: HXOJOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOG I10JIC. 9JI€KTpOM3FHHTHBI€ BOJIHBI.

101 CBoliCcTBa JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTpOMarHMTHBIX BOJIH

103 OneKkTpoMarHuTHas mpupoaa cera. CKOpPOCTh CBETA.

' BonHoBble cBolicTBa cBeTa

[IpakTuyeckue paboOThI:

10.4 N3yuenue CBOWCTB  DIEKTPOMAarHUTHBIX BOJIH C
HOMOIIbIO MOOMIIBHOTO Tese(hoHa
dusnyeckue SBIEHUS B HOpupoje: OHOJIOrMYecKoe

10.5 JEUCTBHE BUJIUMOTO, yABTPapHOIETOBOTO u
PEHTT€HOBCKOTO U3Iy4EHUN

10.6 Texuuueckue yCTpoiicTBa: HCIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJI COTOBOM CBS3HU
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMonMHENHOE PacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBera. [lmockoe 3epkano. 3aKkOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIOMIIEHUSI CBETA.
' [lonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xox jtydeit B THH3E
116 OnTnueckas cucrema Qortoamnmnapara, MUKpOCKoNa U
' TeJecKomna
117 I'maz xak onTtudeckas cucrema. biM3opykocTs u
' JAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' CroxeHue CeKTpalIbHbIX IIBETOB. [lucnepcus ceerta
[IpakTnueckue pabOTHI:
#H#HPar###ccnenoBanue 3aBUCHMOCTH yriia
OTpPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yueHnne  XapakTEPUCTHK  U300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#HHPar###ccnienoBanue 3aBUCUMOCTH yriia
IPEOMIICHUSI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 IPaHHULIE «BO3IYX — CTEKIION.
' ###Par### lonyuenne HW300paKeHU C  MTOMOIIBIO
coOuparoniei JUH3BL
###Par#Ht#Onpenenenne (GOKYCHOTO pacCTOSHUS U
ONITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
###Par#H#OnbITHL IO  pa3jioXkeHuio Oeloro ceera B
CIIEKTD.
##H#Par#H##0ONbITBl 1I0 BOCHPUATHIO I[BETA IPEAMETOB
pU UX HAOIIOIGHUHU Yepe3 IBETOBbIE (PUITBTPHI
®dusnueckue sBieHUS B npupoje: 3atMenuss CoiHia u
11.10 JlyHbl, 11BE€TA TeN, ONTUYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texauueckue YCTpOMCTBA: OUKH, IIEPUCKOII,




(oToamnmapar, ONTHYECKHE CBETOBOIBI
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KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pesepdopna u mimaHeTapHas MOJETb aToMa.
' Monens aroma bopa
129 Hcnyckanue u morsouieHue cBera aroMoM. KBaHTBI.
' JIuHeiyaTpie CEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
124 Ctpoenune atoMmHOro snupa. HykimonHas Mojenb
' aTOMHOTO sapa. M30Tomnbl
125 PannoaxtuBHble mnpeBpamienud. llepuon mnomypacnana
' ATOMHBIX sI7Iep
12.6 SnepHble peakuuu. 3aKOHBI COXPAaHEHMs 3apsI0BOTO U
' MaccOBOTO YHUCEe
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cunTtesa u nenenus saep. Vctounuku snepruu
' CounHiia 1 38311
12.9 Snepnas sHepretuka. JledicTBME  paguOaKTUBHBIX
' U3JIy4CHHI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habmionenne CrjiomHbIX M JHMHEHYATBIX CIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: MU3MEPEHUE SHEPIUU YaCTHUIIbI
0 TOPMO3HOMY ITyTH (110 poToTrpadusim).
N3mepenue pagunoakTuBHOrO (poHa
®dusnueckue SABIEHUS B IPUPOJE: ECTECTBEHHBIHN
pPaAMOAKTUBHBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaAMOAKTUBHOE HW3JIyY€HHE NPUPOJHBIX MHUHEPAJOB,
JEHUCTBUE PATMOAKTUBHBIX H3IYyYEHUH HAa OpraHUu3M
YeJI0BEKa
110 Texuuueckue yCTpOICTBa: CIIEKTPOCKOII,

I/IHJII/IBI/IILyaJ'ILHHﬁ JO3UMCETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKKM B  HAYYHOM  KapTUHE  MUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HAaBAEMOCTH SIBJIEHMM NPUPOJIBI, O POJM DKCIEpUMEHTa B
¢usuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HayK, TEXHUKH U TEXHOJOrui, 00 »HBOJIOLUU
(bMBUYECKUX 3HAHMK W WX POJIM B IEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(u3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO

Mupa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUHU Kak
croco0e CyIIecTBOBAaHUS MaTepuu, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEHIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, O3JCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHH [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JJaHHOE (PU3NIECKOE SBJICHUE;
YMEHHUE pacliO3HaBaTh MPOSBICHUE MU3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUM
B OKpYXKAlOIIeM MHpE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKM)

Bnagenue ocHoBamu MMOHATHIHHOTO alaapara . CHMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIB30BaHHWC HMX IJIs1 PCHICHMA y‘{e6HHX 3ajJa4,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€Il U (1)H3I/II-ICCKI/IC SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne oOcHOBaMM METOJOB HAy4yHOIO I[IO3HAaHUS C YYETOM
coOmrofeHus MpaBmwil 0E30TMacHOTO Tpyaa: HabmoaeHHe (DU3MUECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJI
OTIBITA U 3aIHCHIBATH €T0 PE3yNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE PSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITHUUH:
YMEHHE IUJJAHUPOBATh HW3MEPEHHs, CaMOCTOSTENIbHO CcOoOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY 110 HMHCTPYKIIMH, BBIYUCISATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBAThH TOJYYEHHBIE PE3yJabTAaThl C
Y4€TOM 33JaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHU;
MPOBEACHNE  HECIIOKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEIOBaHUM;
CaMOCTOSITEIEHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEOBAaHWE TI0  WHCTPYKIUH,  IPEICTABIATH
MOJTydeHHBIE 3aBUCHMOCTH (PM3UYECKUX BEIUYMH B BHUJAE TAOIHIl H
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BBIBOJIBI IO PE3yIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojenel
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, JXUAKOCTEH M TBEPABIX Tel, IUTAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $/ipa) U YMEHHE NPUMEHSTh UX JUIs

00BbICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TE€l, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBISTh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl HA U3ydEHHBbIE CBOMCTBA (PU3UUYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacu€THble 3amauu (Ha 0a3e 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBl W (OPMYJIBI, CBsI3bIBAIONIME  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBAaTh KpPATKOE YCJIOBUE 3aJauH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC ISl €€ pPelIeHHs], UCII0JIb30BaTh CIIPABOYHBIC JTAHHBIC,
IPOBOAUTH PACUETHl M OIEHUBATh PEATUCTUYHOCTH TMOITYYEHHOTO
3HaueHUsl (pU3MUecKOl BETUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHNHEI, nonyquHoﬁ IIpU pCHICHUU 3alav4Un

YmMmenue XapaKTepru30BaTb  MPUHIUIIBI JEHUCTBUS TEXHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpH60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKUX MPOLECCOB IO UX ONMNCAHUIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILICCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe UCHOJb30BaTh 3HAHUS O (U3MYECKHX SBJICHUSX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMM ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTIKCHUHA (PU3MKH M TEXHOJOTHIM

JJIg palfuOHAJIBHOTO IMMPUPOJ0IIOJIE30BaHUS

11

OnelT moMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpPMAIUH
(U3MYECKOTO COJEP)KaHUA C HCIOJIb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JIO0CTOBEPHOCTH
MOJydeHHOW WH(OpMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUU U
JOTIOTHUTENbHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BaTh  MpU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUM HAyYHO-MOMYJISIPHYIO JIUTEpaTypy
(buznueckoro cojaep:KaHusi, CIpPaBOYHbIE MaTepHajbl, PECypChl CETH
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  IPeOOpa3OBaHUS
nHpOpMalUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHbIE COOOILECHHS Ha

OCHOBE PIH(bOpMaHI/II/I N3 HECKOJIBKHMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBukeHue. MarepuanbHas Touka. Cuctema  OTcuéra.
OTHOCHUTENBHOCTD JBHKEHHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHEN ckopocTu: v = S/t
PaBHOMepHOE HpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTbh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x, +ut
I'padukn 3aBHCHUMOCTH OT BPEMEHH [Jsl MPOEKIHUU CKOPOCTH, TPOEKIMH
MepeMEeNIeHUsl, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHl TEJla OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
2
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMynbl Uil MPOEKUHUHU IMEPEMEUIEHUs, MPOEKUUH CKOPOCTH U IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 s.(D=uyy,-t+a,- 5
U_\'('f) =Up, +4, L,
a. (r)=canst,
UEIL - UIIL zzaxsx
I'paduxy 3aBHUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, IIPOEKIUU IEPEMELIECHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobOonHoe maaenue. PopmyIbl, ONUCHIBAIOIIKNE CBOOOJHOE MaJieHHE Teja I10
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUId MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPAMHATHI MpPHU CBOOOJHOM TAaJEHUHM Tejla TI0

BEPTUKAIIN

CKopoCTh pPaBHOMEPHOIO JBMJKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYUCIEHUS CKOPOCTH YEPE3 paJnyC OKPYKHOCTH U MEPHUO]

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMHUTENBHOTO

1.6 yckopenusi. @opmyrna i BBIYUCIEHUS YCKOPEHUS:
2
a. — v
"R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTYy OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia JjIsl BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-da
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, IEUCTBYIOLIEH HA
TEJ0
Bzaumopenictsue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21~ _Fl—g_
12 Tpenue nokosi U TpeHUe CKoNbKeHUs. DopMyna /it BBIUUCIECHUS MOYJISI CUITbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmanust Tema. Ympyrue u Heynpyrue aedopmanuu. 3akoH yOpyrou
nedopmaruu (3akon ['yka):

LI13| F=f.Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHHUS:
my -1,
F=G. 1 _2
R
1.14 Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BOMM3H nmoBepxHocTH 3emun: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u neperpysku
Nmnynec Tena — BekTopHas puznyeckas BeIHUrHa.
1.15 P=mo
Nmnynec cuctemsl Ten. U3Menenue umnynbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCa 1711 3aMKHYTOM CUCTEMBI TeJ:
1.16 D=nyUy -+, =const
PeakTuBHOE ABMKEHUE
Mexannyeckasi pabora. @opmyia sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
MexaHnyeckasi MOIIIHOCTb:
1.17
vod
St
Kunernueckas u noreHuuanbHas sHeprust. @opMyiia 11 BBIYUCIECHUS
KMHETUYECKOM DHEPruu:
1.18 2
i
Br= T

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E.+E P

119 3aK0oH COXpaHEHHsS MeXaHu4eckoi sHepruu. dopmyna i 3aK0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBparenne MEXaHMYECKON YHEPTUU MPU HAJTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0

1.20
[ToasmxHbIN 1 HenOABIWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= Aumma

Aﬂrpaqecﬂnaz
JlaBnenue TBEPAOTO TeNa.
®dopmyrna JUIsl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tena:
_F

P= h

191 JlaBnenue raza. AtmocdepHoe JaBiacHUE.

' lMunpocraTtuyeckoe AaBiieHUE BHYTPH >KUIKOCTH.

dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+Dx,

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @dopmyna s onpeneneHHs BBITAIKUBAIOUIEH CHUIIBI,
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:

1.23

F_jm. =pgv

Ycnopue mapanus Tena. [lnapanue CYAOB U BO3QYyXOIlJIABAHUC




1.24

Mexanuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUO KOJICOaHU:

1.25

MaremMarnueckuii M IPYKUHHBIM MasTHUKU. lIpeBpamienue sHepruum npu

KOJIE0ATEIHFHOM JIBIKECHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpPOCTPAaHCHHUS BOJIHBI:

rh=v-T

1.28

3Byk. I'poMKOCTh M BbICOTA 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIE

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3mMepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL, KO3QPUIIMEHTa TPEHUS CKOJbXKEHUS; padOThl CUJIbI TPEHHSI, CHIIBI
YIPYTrOCTH; CPETHEH CKOPOCTH IBMKEHHsI Opycka MO HAKIOHHOM IUIOCKOCTH;
ycKOpeHusi Opycka Mpu JBHMKEHHH IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA, YacTOThl M MepHoja
KoJieOaHui MPYKMHHOTO MasTHHUKA; MOMEHTAa CHJIbI, IEHCTBYIOIIEr0 HA phIYar;
paboThl CUJIBl YIOPYrOCTH NpU HOABEME Tpy3a C MOMOIIbIO HEMOIBH)KHOTO
0510Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ HOMOMIbIO MOJIBUAKHOIO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHUIIBI OT 00BEMa MNOrpYKEHHOU
YacTH Tella U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTHU BBHITAJIKHUBAIOIIEH CHUITBI
OT MAacChI T€Jia; CUJIbl TPEHHS CKOJIBKEHHSI OT CHIIbI HOPMAJIbHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTEICHH
nedopMaluu MpYKUHBL, YCKOPEeHUs: Opycka OT yria HakjoOHa HAIpaBIISIONICH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JJMHBI HUTH; MEpHOAa
KoJe0aHU MPYXKHUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH IEpHOJia KOJICOAHWH HUTSHOTO MAasTHHUKA OT

MacChI I'py3a. HpOBepKa YCJIOBUSA PABHOBCCHUS pbIUara

1.30

Dusuveckue s6neHUS 8 npupode.‘ MNpuUMEpLl JIBUKCHUA C PaA3JIUYHBIMU
CKOPOCTSIMH B ’KMBOU M HEXKUBOU npuponae, JIENCTBUE CHUJIBI TPCHUS B IpUPOAC U

TCXHUKC, MPHIIMBBI W OTJIHUBBI, JABWKXCHUC TIJIAHCT ConHeyHoOH CHUCTCMBI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHUM3MOB, pblUard B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJCHUS HA >KMBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB KMBOTHBIMH, 3EMJICTPSACCHUC, celicMHU4YeCcKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHMIIHUKH, PAaKETbl, pblyar, HOIIBH)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIMECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN Mpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeETp, 3XOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISAPHO-KMHETHUECKOM TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JBmwxenne wyactuil BemecTBa. CBS3b CKOPOCTH JBWIKEHHUS YaCcTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPy3ust

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

06 Buytpennss sneprus. PaGota u Temsomnepenaya Kak CHOCOObI H3MEHEHUS

' BHYTPEHHEW 3HEPruu

2.7 Bunpl Tennonepenaun: TemIONpOBOIHOCTb, KOHBEKLUS, H3IIy4EHUE
Harpeanne wu oxmaxaenue ten. KoamyectBo — TemnoTel.  YaenbHas
TETIOEMKOCTH:

2.8
O=cm(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipolleccax. YpPaBHEHHUE TEIIOBOTO
OayaHca:

2.9
O +0,+..=0
Ucnapenne u xonaeHcanusi. V3MeHeHuMe BHYTpEHHEH SHEpPruM B Ipolecce

510 WClapeHuss U KoHAeHcanuu. Kumnenume KUAKOCTH. YenbHas TeIioTa

. napooOpazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHMEe BHYTPEHHEH DJHEPruM IIpH

IUIaBJICHUUW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCILJI0TA IIJIaBJICHUA

2.13

BuyTpeHHss dHEprus cropanus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHMS TOILJIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix nurateneil. KI1/1 rermoBoro asurarens

2.15

Ipakxmuueckue pabomoi

N3mepenune ynenbHON TEINIOEMKOCTH METAJUIMYECKOrO LWIMHJPA; KOJIHYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacChl, B KOTOPYIO ONYIIEH HAarpeTbld MWIUHIP; KOJIWUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM IMJIMHAPOM, MOCJIE OMYCKAHUS €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIAQXHOCTH BO3AyXa; VYACIbHOMW TEIUIOTHI
maaBjaeHus Jpfa. lcecnegoBaHue M3MEHEHMs TEMIIEpAaTypbl  BOABI  IIPH
Pa3IUYHBIX YCIIOBUSX; SBJIIEHUS TEIJI0OOMEHa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHHst

2.16

Dusuveckue sA61eHUS 8 npupode.‘ IMMOBEPXHOCTHOC HATSXKCHUC MW KAIIUJIJISIPHBIC
ABJICHUSA B IPHUPOAC, KPUCTAJUIBI B IIPHUPOAC, U3ITYUYCHUC COJ'IHI_[a, 3aMEp3aHUuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEs, CHera

2.17

Texuuueckue ycmpoticmea: KauWUIsipbl, IPUMEPbl UCIOJIB30BAaHUS KPUCTAILIOB,
XKUJKOCTHBIM TEPMOMETp, NaTUUK TEeMIIepaTyphl, TEPMOC, CUCTEMa OTOILJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘{eCKOC I10JIC. HaprI)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojen (Ha Ka4YCCTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CﬁCTBPIC QJICKTPUYCCKOI'0 TIIOJIsI Ha

QJICKTPHUYCCKUC 3apA/bl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpuUecKuid ToK. JlecTBus 3nekTpuyeckoro Toka. Cumia Toka.




Hanpsixenue.
I=q/t,U=A/

DJEKTPUYECKOE COMPOTUBJICHHE. Y ICTbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akon Oma jyis yyacTka anexkrpudeckoi nenu:/ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMPOTHBIICHHUS:
U=U;:I=1+1; Rzﬁ.
2 2 2
CMmemnranable COSAMHEHUS TTPOBOTHUKOB
PaboTa u MomHOCTB AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE 10Ji€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
313 MarautHoe 1MoJi€ MOCTOSHHOTO MarfHura. B3anMoOeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SIBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenna
Ipaxmuuecxue pabomoi
N3mepeHue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IIPOBOJHUKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTHUBJICHUA OT IJIMHBI ITPOBOJHHUKA, IJIOMIAAN €0 MOMNICPEYHOro CCUCHUS U

YACIBHOTO COIIPOTUBJICHHUAL.




[IpoBepka npaBuiia JUisl JEKTPUUECKOTO HAIPSDKEHUS IPU MOCIEI0BATEIBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJe 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 1711 )KU3HU Ha 3eMJie, NOJIIPHOE CUSHUE
Texunuueckue ycmpoiicmea: 3IIEKTPOCKOIN, aMIEPMETP, BOJBTMETP, pPEOCTar,
CUETYMK  DJIEKTPUYECKOW  HDHEPruH,  3JIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBareilbHbIE AIIEKTPOTPUOOPHI (mpumepsl), AIIEKTPUYECKHE
MIpPEeIOXPaHUTENH, 3JIEKTPOMArHUT, OJJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 3eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monens cBera. [IpsaMonnHeHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus ceera
-~ JIunza. Xoxa nydeid B nuH3e. POKYCHOE pacCcTOsTHUE JUH3BL. OnTudeckas cuiia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKON CHIIBI coOuparomiell JuH3bI, (POKYCHOTO
paccTosHus cobuparoriei JMH3bI (10 CBOMCTBY pPaBEHCTBA pa3MepOB MpeAMETa U
U300pakeHusl, KOrja MpeIMeT paclojioKeH B JIBOMHOM (QoKyce), mokazaTens
3.26 MPEIOMIICHUS CTEKJIA.
###Par###lccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C MOMOIIBIO
coOuparomieid JTHH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSIHHSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTHU yIJIa MPEIOMIICHUS CBETOBOrO Jy4ya OT Yrjla MaJeHUs Ha
TPaHUIIE «BO3AYX — CTEKIIO»
197 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHsl, 1Beta Ted,
' ONTHYECKHUE SIBJIEHUS B aTMocepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKom, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnbiThl Pesepdopna nmo paccesnuto anbda-vactui. [InanerapHas Moiens atoma

4.3 CocraB aToMHOTO0 siipa. M30T0ms!

4.4 [Tepuoa monmypacnaga aTOMHBIX siAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXPAaHEHUS 3aPSA0BOT0 M MACCOBOTO YHCEI
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaIUOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJOB,
JefCTBHE paJMOAaKTUBHBIX U3ITyYEHUI Ha OpraHU3M YeJoBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, UHAUBUIYAJIbHBIM T03UMETp, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

[leprprmkun U. M., I'yrauk E. M., UBanoB A. 1., [lerpoBa M. A. ®usuka 7 kinacc, 6a30BbIii
YpOBEHb, Y4€OHUK
[Meprprmkun U. M., I'yrauk E. M., UBanos A. 1., [lerpoBa M. A. ®usuka 8§ kiacc, 6a30BbIii
YpOBEHb, Y4€OHUK
[leppimkun U. M., I'yrauk E. M., UBanoB A. U., IletpoBa M. A. ®u3suka 9 kinacc, 6a30BbIi
YpOBEHb, Y4€OHUK
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