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MOSACHUTEJIbBHASA 3AININCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJOXKEHUM W TpeOOBaHMI K pe3yjbTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelIbHOW MpPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a taxxe ¢ yuéToMm peaepanbHoi paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenoaasanus yaeOHoro npeamera « Puznkay.

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE ITOJIOKCHHWH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelIbHONW MpPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yueTom deepaabHON padodeil mporpaMMbl BOCITUTAHUS U
KOHIICTIIINY MPEToJaBaHus yueOHOro mpenaMera « Du3nukay.

Copnepxanne mporpaMmbl MO (Qu3MKe HampaBieHO Ha (HOopMUpOBaHUE
€CTECTBEHHOHAYYHOW TpaMOTHOCTH OOYYalOlUXCS M OPraHu3alyio U3y4YeHUs
GU3MKM Ha NESITEeIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu tpedoBanuit ®I'OC OO0
TJIAHUPYEMBIM JTMYHOCTHBIM ¥ METAIPEIMETHBIM pe3yiIbTaTaM OOy4YeHHS, a TAKKE
MEXIPEAMETHBIC CBSI3M E€CTCCTBEHHOHAYUYHBIX YUYCOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 0011ero 00pa3oBaHusl.

[Iporpamma 1o ¢pu3nke ycTaHaBIMBAET paclpeiesieHue yueOHOro Matepuaina
1o rojgam oOydenus (o Kiaccam), mpeasiaraeT MpUMEPHYIO OCIeA0BATeIbHOCTD
W3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE DPAa3BHUTHs MPEIMETHOTO COJEpKAHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00y4arOIINXCs.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3IaHUM paboveil mporpaMmbl IO y4eOHOMY MPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIs1 €CTECTBEHHOHAYYHBIX YUESOHBIX
MIPEAMETOB, TOCKOJIBKY (PU3NUecKre 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U  (U3UUIECKOU
reorpaduei, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MU,
MPEIOCTaBIsACT HamOosiee SCHbIE OO0paslbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHMUSI, TO €CTh CTI0CO0a MOJIyYCHUS JOCTOBEPHBIX 3HAHUH O MHpE.

OpHa #3 TIaBHBIX 3a1ad (U3WYECKOTO O0pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsl COCTOMT B (POPMUPOBAHUU E€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaronmxcsl.

Nzyuenne ¢usukun Ha 0a30BOM ypOBHE TMPEANOJaraeT OBIAJCHHE
CIICIYIOMAMHA KOMITETEHTHOCTSIMH, XapaKTEPU3YIOMMMHA €CTECTBEHHOHAYUHYIO
TPaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MMOHUMATh OCOOCHHOCTU HAYyYHOTO MCCIICIOBAHUS,;



HHTCPIIPCTHPOBATL JAHHBIC W HCIIOJIB30BATbh HAYYHBIC OKA3aTCIILCTBA
IJI1 TTIOJTYYCHU A BBIBOAOB).

[lean wusydeHuss (U3MKM HA YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUs
OIlpeleieHbl B KOHLEMIMH MpernojaBaHus y4yeOHoro mnpeamera «@Dusmuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Denepauuu, peanu3yroOMUX
OCHOBHbIE 00111€00pa30BaTEIbHbIEC TIPOrPAMMBI.

Lenu uzydeHus: PU3nKu:

npuoOpeTeHne HWHTEpeca W CTPEeMJICHUS OOYyYalomuXxcs K HaydIHOMY
W3YUYCHUIO TIPUPOJIBI, Pa3BUTHE HMX HMHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN 0 HAYYHOM METO/I€ MMO3HAHUS U (hOPMHUPOBAHHE
MCCJIEI0BATEIICKOTO OTHOIICHUS K OKPY KAIOITUM SIBJICHUSIM;
dbopMHpOBaHKE HAYYHOTO MHPOBO33PCHUS KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHUS MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;
dbopMupoOBaHKE TMPEACTABICHUN O POJU (U3UKU JJIS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TIPEACTaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
podeCCHOHAIBHON IeATEILHOCTH, CBI3aHHOW ¢ (DM3UKOM, TIOITOTOBKA K
JTanbHEHIIIEMy 00yUYCHHIO B 3TOM HAIIPaBJICHHUH.

JlocTmxeHne 3TUX IeNeld mporpaMMbl Mo (pu3uke Ha ypOBHE OCHOBHOTO
o01mero oopasoBaHust 006€CTIEUNBACTCS PEIICHUEM CISAYIOIMIMX 3a/1a4:

npuoOpeTeHrne 3HAaHUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OINHUCHIBaTh U OOBSICHATH (PU3UUECKUE SBICHUS C
UCIIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;

OCBOEGHHE METOJIOB pELICHUS NPOCTEHIIMX pacyeTHbIX 3a4ady ¢
UCIIOJIb30BaHUEM puznyeckux MoJienel, TBOPUYECKUX U
PAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHUI HaOIIOAATh MPUPOAHBIC IBJICHUS W BBITIOIHATH OTIBITHI,
nabopatopHble  pabOThl W AKCIEPUMEHTAIbHBIE HUCCIEIOBAHUS C
UCIIOJIb30BaHNEM U3MEPHUTENbHBIX TPUOOPOB;

OCBOEHHE NPUEMOB paboThl ¢ MHpoOpManuend (U3NYECKOTO COAECpKaHus,
BKJItOUYasi THQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DM3HUKHU, aHATTU3 U
KPUTHUYECKOE OIICHHUBaHNE HHPOPMAIUH;

3HAKOMCTBO CO cepaMu MpodecCuoHaIbHON AeATeIbHOCTH, CBI3aHHBIMU

C (u3MKOH, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha
JOCTHKEHUSAX (PU3NUECKON HAYKH.



OO0111ee 4ncIo yacoB, pEKOMEHI0BAaHHBIX JJIs U3y4eHUsI (PU3UKU HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiiacce — 68 4yacoB (2 yaca B Heziel0), B 8 kinacce — 68
yacoB (2 uwaca B Hememo), B 9 kimacce — 102 uaca (3 waca B HEAENIO).

[Tpennaraemslii B mporpamme 1o ¢pu3uKe nepeyeHb 1adopaTtopHbIX padoT u
OTBITOB SIBJISIETCS PEKOMEHIATENbHbIM, YUUTENb JAEJaeT BBHIOOpP MpPU MPOBEIACHHUU
7a00paTOpHBIX PaOOT W OMBITOB C YYETOM HHIWBHIYAIbHBIX OCOOCHHOCTEH
00yyYaromumxcsi, CIUcKa AKCIEPUMEHTANIbHBIX 3aJaHHi, MpeaaraéMblX B pPaMKax
OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (pU3HKe.



COJEPXAHME OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHUHU OKPY:KAKILEro MUpa.

®usuka — Hayka o0 npupone. fAsnenHus npupoabl. PUIHYECKUE SBICHUS:
MEXaHHYECKUE, TEIUIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BenWUUHbL. 3MepeHue Quanueckux BenuyuH. Dusnyeckue
npuOopsl. [lorpemHocTs u3MepeHuit Mex1yHapoHas cucTeMa eIMHMII.

Kak ¢u3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4alOT MPUPOAY.
EctecTBeHHOHAYUHBI METOJ TMO3HAHHS: HAONIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BHIJIBUKEHHIE TUTIOTE3, SKCIIEPUMEHT T10 POBEPKE TUIIOTE3, O0BSICHEHHE
HaOmoaaemMoro siBjeHus. Onucanue GU3NYECKUX SBJICHUN C TOMOILBIO MOJIeTeH

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSI.

2. DOusuyeckue mpuOOPHI U MPOIEAYPa MPSIMBIX U3MEPEHHUIN aHAIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopuwvie pabomut u onvimot.

1. OmnpeneneHue LEHbI JEICHUS IIKATbl U3MEPUTEIBHOTO TPrOOpA.

2. H3mepenue pacCTOSHUN.

3. H3mepenue o0bEMa KUIKOCTH U TBEPAOTO Tea.

4. OmpeneneHne pa3MepoB MajlbIX TEJL.

5. M3mepenue TeMmeparypbl ONpU MOMOIIM >KHAKOCTHOIO TEPMOMETpPA U
JaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue wmccimenoBaHus MO NMPOBEPKE TMIOTE3BI: JAIBHOCTH MOJIETA
HIapyKa, MyIEeHHOr0 TOPU30HTAIILHO, TEM O0JIbIlie, YeM OOJIbIlIE BHICOTA
mycKa.

IlepBoHaYa/IbHbIC CBEICHUA O CTPOCHUM BeELIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.

JBr>keHue uactull BemiecTBa. CBS3b CKOPOCTH JBUKEHHSI YACTHUI[ C
TeMriepaTtypoi. bpoyHoBckoe nBmxkeHue, nuddysus. BzaumoneiicTBue yacTuil
BEILECTBA: MPUTSKEHNUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHS BEILECTBA: CTPOCHHE Tra3oB, KUAKOCTEHM M TBEPIBIX
(KpUCTAIUTMYECKUX) Tell. B3anmMoOCBs3b MEXKIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBL.

Jemoncmpauuu.

1. HaGmronenue OpOyHOBCKOTO JABUYKEHUS.

2. Habmonenue nuddysun.



3. HaGmonenue — saBineHuiM,  OOBACHSAIOIIMXCS  NPUTSDKEHUEM  WUIIU
OTTAJKUBAaHUEM YaCTHL] BELIECTBA.

Jlabopamopmuwvie padomut u onvimot.

1. OueHka JuaMerpa aroMa METOJOM DPsiIoB  (C  HCIOJNb30BAaHUEM

dboTorpaduii).
2. OnpIThI O HAOJIIOJIEHUIO TEIUIOBOTO PACUIMPEHUS a30B.
3. OnbIThl 1O OOHAPY’KEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
J{BMaKeHUe M B3auMO/1eiicTBHe TeJl.
Mexannueckoe IBHKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHHE.
Cxopoctb. CpeaHsis CKOpOCTh NMPU HEPABHOMEPHOM JABWKEHHMHM. Pacyer myTtu u
BPEMEHHU JIBUKEHHUSL.
SBneHne uHepMU. 3aKOH WMHEepuuH. B3auMmoaelcTBHE TeNn Kak MNpUYMHA
U3MEHEHHUSI CKOPOCTM JBWXEHHsS Tell. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTE BemecTBa. CBSI3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
o0beMa BeIlecTBa.
Cuna Kak xapakTepUCTUKa B3auMojaeucTBus Ten. Cuia ynpyroctd M 3aKOH
I'yka. M3mepenue cuibpl ¢ IMOMOLIBIO TMHAMOMETpA. SIBIIEHME TATOTEHUS M Cuja
TskecTd. Criia TSKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANpPABJIEHHBIX MO OAHOM mpsiMoM. PaBHoxeicTByromas cwi. Cuna TpeHHs.
TpeHue CKOJIbKEHHS U TPEHUE MTOKOs. TpeHre B NpUpOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGnronenue MexaHUYeCcKOro JBUXKEHUS Tena.
2. M3mepeHune cCKOpoCTH NPSMOIMHENHOTO ABUKEHUS.
3. HaOmionenue siBleHUs] HHEPILIMH.
4. HaOmroneHne u3MEHEHHs CKOPOCTH IIPH B3aUMOJEHCTBUH TEJ.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBHIO TEJL.
6. CJl0)XeHue CuJl, HAIPAaBJICHHBIX 10 OAHOW MPSMOM.
Jlabopamopmuwie pabomut u onvimot.
1. OmnpezneneHrie CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KHUJIKOCTH,
MOJIEJIN 3IEKTPUUECKOTO aBTOMOOMIIA U TaK J1ajee).

2. OmpeneneHue cpeaHeldl CKOPOCTH CKOJBXEHUs OpyCKa WM IIapuKa I10
HAKJIOHHOM TUIOCKOCTH.
OmnpenenexHre MI0THOCTH TBEPAOTO TeEA.

4. ONBITBI, NEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTsDKeHHS (AedopMariumn)
MPY>KUHBI OT MPUIIOKEHHON CUJIBL.

5. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHUS OT
BECa TeJa U XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJ, }KUJIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBITICHUS U YBEJIMUCHUS J1aBlieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, TemmepaTyphl. llepemaua naBneHus
TBEPJBIMHU TEJIAMH, KUJKOCTIMHU U razamu. 3akoH Ilackans. IITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTbH JABJICHUS JKUJIKOCTH OT IIyOuHbI. ['mapocraTmyeckuii
napajgokc. CooOmaromuecs cocyanl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u armocdepHoe aamieHue. [IpuyuHbBI CyIiecTBOBaHUS
BO3QyIIHON 00010uku 3emau. Omnbit Toppuuemiu. M3mepenue atmocdepHOro
JIaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpeHUst aTMOCHEPHOTO JIaBJICHUS.

JlelicTBHE KUIKOCTU U ra3a HA MOTPYKEHHOE B HUX TeJ0. BeITaNKuBaromas
(apxumenona) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
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3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaya gaBiueHUs )KUAKOCTBIO U Ta30M.

CooOmaromuecst CoCyIbl.

['mapaBnuyeckuii npecc.

[IposiBnenue neicTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMMOCTDH BBITAJIIKMBAIOIIECH CUJIBI OT 00bEMa MOrPYXKEHHON yacTu
TE€JIa ¥ TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOU KUAKOCTH.
VYcioBue IUiaBaHus TEJ: IIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIEHHUS TUIOTHOCTEN TENA U )KUIKOCTH.

Jlabopamopuwvie pabomut u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTpyKEHHOHN B
KUJIKOCTh YaCTH TeJa.

OnpeneneHve  BBITATKUBAIOMIEH  CUJIbL, JEUCTBYIOUIEH Ha  TeEJo,
MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIECH CUIIbI, JEHCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT MaCChI TeJa.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B XKUIAKOCTH, OT OOBEMA MOTpyKEHHOU B
YKUJIKOCTh YaCTH TeJa U OT INIOTHOCTU XKUJKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIIpeENeHUE €€ TPY30M0AbEMHOCTH.

PaGora u MOIIHOCTD. JHEPIHS.

Mexanunyeckasi pabota. MOITHOCTb.

[TpocTeie MexaHM3MBbI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecHsl poluara. IIpuMeHeHue mpaBWiia paBHOBECHsI pblyara K OJIOKY.



«3on0Toe mpaBuio» MexaHuku. KoadduiuueHt nonesHoro AeicTBus (nanee —
KII/I) npoctbix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannyeckass osHeprus. KuHeTnueckas M IMOTEHUUAJIbHAs SHEPIUs.
[IpeBpalienure 0JHOTO BUIa MEXaHUYECKOM DHEPTUU B IPYTOM. 3aKOH COXPAaHECHUS
HHEPTrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomut u onvimol.

1. Omnpenenenne paOOTBHl CHJIbI TPEHMSI IIPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBUid paBHOBECHSI pblyara.

3. H3smepenue KII/l HaKJIIOHHOM MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHECHHSI MEXAaHUYECKOU SJHEPIUH.

8 KVIACC

TemoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHS
BellecTBa. Macca u pazmepbl aTOMOB M MOJIEKYJd. ONBITBL, NOATBEPKIAAOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYIAPHOKMHETUYECKOU TEOPHH.

Monenn TBEPAOrO, KHAKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBOWCTB ra3oB, KUJIKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUNW MOJIEKYJIAPHO-KUHETUUECKON TEOPUH.
CmaunBaHN€E U KallMJUIIPHBIE IBICHUS. TEII0BOE paCIIMPEHUE U CKATHE.

Temnepartypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yactull. BHyTpenHss sHeprus. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu:
TeIIonepeaaya U COBEpLICHUE padoTHhL. Buner TEIUIONEpEaayu:
TEILIONIPOBOAHOCTD, KOHBEKIIUSA, U3IIyYCHUE.

KonmnuecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BelIecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcmapenue. Kunenue. YnenbHas Tterora
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEPHOro
JTABJICHMUS.

BrnaxxnocTts Bo3myxa.

DHeprus TOIUIMBa. Y IeJibHAs TEIJI0Ta CrOPaHHUsL.

[Tpuniuner pabotel TeroBeix aurareneit KIIJ[ temmoBoro nsuraress.
TeruioBble ABUTATENN U 3aIUTa OKPYIKAIOLIEH CPEbI.

3aKOH COXPaHEHHUs U IPEBPALLECHUS DHEPTUM B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO ABUKEHHUSL.
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Ha6mronenue nuddysumn.

HaGmonenue siBaeHU cMauyuBaHus U KaWJUIIPHBIX SIBJICHU.
Habumroienue TemioBoro pacuimpeHus Tell.

W3MeHeHne naBieHus rasa npu M3MEHEHHH OoObEMa M HArpeBaHUU WIIU
OXJIAXKACHUH.

[IpaBuna u3MepeHns TeEMIIEPaTypPBhl.

Bunae! Termonepenaum.

OxJtaXxieHue Ipyu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiieHun pabOThl BHEIIHUMHU CHUJIAMH.

. CpaBHEHHE TEIJIOEMKOCTEN pa3IMUYHBIX BEIIECTB.

. Habnmronenue kuneHus.

. Habnrogenue nocTossHCTBa TEMIEPATyPhI MIPHU TUTABJICHHH.
13.

Moenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopuwvie pabomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 10 OOHAPYKEHUIO AEUCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHUSI.
OnbITHI IO BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WM caxapa.
OnbITHl 1O HAOMIONCHUIO TEIUIOBOTO PACHIMPEHHUs Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue JaBiaeHUs BO3lyxa B OaJUIOHE ITTPUIIA.

OnepITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTbh JAaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WM OXJIAKICHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TEMIEPATYPHI.

HaGmiogenue wu3MeHeHUsi BHYTpPEHHEW »HHEpPruM Tella B pe3yJibTare
TeIUIonepeiayi U paboThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA MPH CMEIIMBAHUHM XOJOTHOM U
ropstue BOJIBL.

OnpeneneHne  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHOTO BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METAUNIMYECKUM [IUIHHIPOM.

Onpenenenre yaeIbHON TEINIOEMKOCTH BEILIECTBRA.

HccnenoBanue npouecca uCrapeHusl.

OnpeneneHne OTHOCUTENIBHON BIIAYKHOCTH BO31yXa.

Ornpenenenre yaeabHON TEMIOThI IUIABICHUS JIbA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. [[Ba popa sieKTpuYecKux 3apsaoB. B3aumoperncrBue
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJCHCTBUSA
3apSOKEHHBIX TEJT OT BEJIMUMHBI 3aPSI0B U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onektpudeckoe mnoje. Hanpspk€HHOCTh 3nekTpudeckoro mnoiis. [IpuHuun
CYNEPIO3UIINH IEKTPUUECKUX TO0JIeH (Ha KAYeCTBEHHOM yPOBHE).



Hocurenn anexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUI 3apsii.
Crpoenne aroma. IIpOBOJHMKM W  JUANEKTPUKUA. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsiia.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUS DIIEKTPUYECKOTO TOKA.
M cTOYHUKN TOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B XKHUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina TOKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTusiieHME TPOBOJIHUKA. Y AEIBHOE CONMPOTHUBICHHUE BeliecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W mapajuleIbHOE  COEAUHEHHE
MIPOBOJHUKOB.

Pabota wm M™omHOCTh 3yekTpuueckoro Toka. 3akoH J[xoyns—Jlenma.
DREKTPUYECKUE LIETIH U MTOTPEOUTENN AIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrostHHBIE ~ MarHUTHL.  B3anmMoAeHCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarunutHoe noje. MarHuTHoe 1oJjie 3eMJIM U €ro 3Ha4eHue ISl AKU3HU Ha 3eMJIe.
OneiT  Opcrena. MarauTHoe T1oJie  3JEKTPUYECKOro Toka. I[IpumeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MATHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENb ITOCTOSSHHOTO TOKa. lcnonb30BaHWE SIEKTPOJBHUIaTesiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 35ekTpoMarauTHON nHAyKIuu. [Ipasuio Jlenna.
DnekTporeneparop. CrocoObl  TOMy4YeHHs]  JJCKTPUUECKOW  DHEPIHH.
DNEKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpu3aus Ted.
JIBa poja 3JeKTPUUYECKUX 3aPsAI0B U B3aUMOJICUCTBUE 3aPSAKEHHBIX TEI.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOMA.
DIIEKTPOCTATUYECKAS] UHYKIIHSI.
3aKOH COXPaHEHHUS JIEKTPUUYECKUX 3aPSI0B.
[IpOBOAHUKY U AUIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JTUHUN 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKYM TOCTOSTHHOTO TOKA.
JIeiCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B JKHJIKOCTH.
. ['a3oBBI1 pa3ps.
. I3MepeHune cuiibl TOka aMIepMeTpoM.
. I3MepeHune 37eKTpUYeCKOro HapsiKeHHUsI BOJIbTMETPOM.
. Peocrar u marasus cOnpoTHUBIICHUM.
. BzaumoiericTBre OCTOAHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH Pa3AEICHHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ noJje Toka. JNeKTPOMArHuUT.

JleiicTBrE MarHUTHOTO IOJISI HA TPOBOJAHUK C TOKOM.

DNeKTpOoABUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS JIEKTPOMArHUTHOM UHTyKIUU.

Oneitel Papanes.

3aBUCMMOCTh HAIpPaBI€HUS MHAYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBEHHS.

DNeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmuwvie padomut u onvimol.

1.

o u kA w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHWIO DJIEKTPU3AIMU TEl WHAYKIUEH W mpu
CONPUKOCHOBEHHH.

HccnenoBanne MAeWCTBUS DJICKTPUUECKOTO TIONsI Ha MPOBOJHUKH U
JTUDJICKTPUKHU.

COopka u mpoBepKa pabOThI ANEKTPUIECKOM IIEMU TOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.

W3MepeHue u peryimpoBaHUE HAPSHKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pe3ncTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPHPYIOIINE 3aBUCUMOCTh AIEKTPUIECKOTO
COMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIONIAJNA TIOMEPEYHOTO
CEUEHHS M MaTepHala.

[IpoBepka mpaBuia CIIOKEHHUS HANPsHKEHUH TIPHU  MOCIIEIOBATEIHEHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJIS CHJIBI TOKa TMPHU MapaUICILHOM COCIMHEHUHU
PE3UCTOPOB.

Omnpenenenue padoOTHI IIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 pe3UCTop.
OnpeneneHre MOIMHOCTH 3JCKTPUUYECKOTO TOKA, BBIACISIEMOW Ha
pesucTope.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT
HaIPSKEHUS Ha HEeH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJSI  IMOCTOSHHBIX ~MarHWTOB TP HX
00bEIMHEHUN U Pa3JICTICHUN.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. OOBITBL, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl B3aUMOJECHCTBUS
KAaTYIIKd C TOKOM M MarHuTa OT CHJIBl TOKAa W HaIpaBJICHUS TOKa B
KaTYIIIKE.

18. I3yueHue nercTBUs MArHUTHOTO TTOJIS1 HA TPOBOJAHUK C TOKOM.

19. KoHncTpyupoBanue u u3ydeHue padoThl 3JIEKTPOIBUTATEIIS.

20. 3mepenue KII/] anekTpoaBUraTeibHOM YCTAHOBKHU.

21. OnBITBI TIO UCCIEIOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHIYKIUU:
UCCIICIOBAHNE HW3MEHEHMM 3HAYE€HUS M HaIpaBJICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUS.

Mexanuueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema oOTcuéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBWKEHUA. PaBHOMEpHOE NpPSIMOJIMHEHMHOE
nBukeHrne. HepaBHoMepHoe npsMoauHeiHoe aBuxenue. CpeaHss 1 MrHOBEHHas
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiMHeHoe nBrkeHue. (CBoOOaHOE
nagenne. OnwiTel ['anunes.

PaBHOMEpHOE ABMXKEHME MO OKpYKHOCTU. lleprox u yacrota oOpaileHHs.
JIunenHas u yrioBas cKOpocTd. LIeHTpoCcTpeMuTENbHOE YCKOPEHHE.

ITepsbiii 3akoH HetoToHa. BrOpoii 3akoH Hetotona. Tpetunii 3akoH HeroToHa.
[TpuHUMI CynepIO3ULUHU CUIIL.

Cuina ynipyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHUs CKOJIbKEHUS, CUJla
TPEHUS NTOKOs, APYTUE BUIbI TPEHUS.

Cuna TSXKECTH W 3aKOH BCEMHPHOTO TATOTCHHUA. YCKOpPEHHE CBOOOIHOTO
najgeHus. JBumxeHue muaHer BOkpyr CosHima. IlepBas kocMudeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue MarepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsixecTu.

Nmnynsc tena. M3mMeHenue ummynbca. UMmynasc cuiibl. 3aKOH COXpPaHEHHUS
uMITyJbca. PeakTHBHOE JBHYKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cui TSAXKECTH, YyHNpPYrocCTH,
Tperusi. CBsi3b SHEPTUU U paboThl. [loTeHIManpHas YHEPTHs Tea, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMJIH. [loTeHIIManpHas SJHeprus CKaTou NpyKUHbL. KuHeTnueckas
sHeprusi. Teopema O KMHETUYECKON 3HEPrUM. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HalmroneHue MexaHM4ecKOro JBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TE

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

CpaBHEHHE IMyTEHd W TPACKTOPUM JBMXKEHHUS OJHOTO M TOIrO XK€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJ OTCYETA.

N3MmepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHEWNHOTO IBUKEHHS.
HccnenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JABUKEHUS.

HabGnronenue ABMKEHUS TeNa MO OKPYKHOCTH.

Habmonenrne MexaHMYeCcKUX sIBJICHUM, TPOUCXOISALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHMs Tejla OT MacChl Tejla U JCHCTBYIOLIEH Ha HETro
CHJIBI.

Habnronenue paBeHcTBa cyjl IpHU B3aUMOJAEHCTBUN TEN.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBHKEHHH.

Ilepenada nMIrysbca py B3aUMOJECHCTBUAN TEN.

[IpeobpazoBaHus SHEPTUU TIPU B3aUMOJICUCTBUHU TEJl.

CoxpaHeHne UMITYJIbCa ITPU HEYNPYTOM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MpU abCOMIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmoienne peakTUBHOTO JIBUYKEHUSI.

CoxpaHeHHE MEXaHUYECKOM SHEPTrUU IPU CBOOOTHOM IaICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPIUH IPH JIBUKEHHUU TEJIA O] JEHCTBUEM
IPYKUHBI.

Jlabopamopmuwvie padomst u onvimel.

1.

KoHcTpyupoBanue TpakTa sl pa3roHa W JaldbHEHIIEro paBHOMEPHOIO
JIBKEHUS [ApUKaA UITH TEJICKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHSI OpycKa WM JBUXKCHUS
IapuKa o HaKJIOHHOM MIOCKOCTH.

OrnpeneneHre yCKOpEeHHUsI Teja MPU PaBHOYCKOPEHHOM JBHXKCHUHU 10
HAKJIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JBH>KCHUUN 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWKEHHH 0€3
HayaJbHOM CKOPOCTU MYTU OTHOCATCS KakK psJ HEUYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHU OJUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHJIbI
HOPMAaJILHOIO JIaBJICHUSI.

Omnpenenenre kodpUIMEeHTa TPEHUS CKOJBKECHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHUH Tella
M0 TOPU30HTAIBHON MTOBEPXHOCTH.



10. Onpenienienrie  pabOThl  CWJIBI  YOPYTOCTH TPU  TMOABEME Tpy3a ¢
WCITOJIb30BAHWEM HETIOJBUYKHOTO U TTOJABUKHOTO OJIOKOB.
11. I3y4yeHue 3aK0Ha COXPaHEHHUS SHEPTUH.
Mexannveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIOaHUM: IEpUoI,
4acToTa, aMIUIMTy1a. MaTeMaTH4eCKuii U Py KUHHBIN MasTHUKU. [IpeBpaiienue
HHEPTUU TP KOJIEOATETHHOM JIBUKEHUU.

3aryxatompe — KojeOaHus.  BwIHyXkaeHHble — KoJeOaHus.  Pe3oHaHc.
Mexannueckne BOJHbL. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJIHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpoOCTPaHCHHUS.
Mexannueckre BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. UH(]pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xoneOaHMii Ted MOJ NEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HabGnrogenue BoIHYKIEHHBIX KoJieOaHUM U pe30HaHca.
PacnipocTpaneHnue npooibHBIX U MOMEPEYHBIX BOJIH (HA MOJICIIN).
Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKUI pe30HAHC.
Jlabopamopmuwvie pabomut u onvimot.
1. OmpepneneHrie 4YacTOThl M TMEpUOAAa KOJEOAHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4aCcTOThI U MepHOJia KoeOaHU NPy KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpHO/Ia KOeOaHUM MOBEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH MIEPHO/Ia KOJICOAHUIM NPy KUHHOTO MasSTHUKA

OT MaccChl Tpy3a.
5. IlpoBepka HE3aBUCHMOCTH TEpHOJa KOJeOaHWH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACChl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TIepuoja  KoseOaHwuit
MPY>KUHHOT'O MasiTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHHs: CBOOOTHOTO MaACHHUS.
DJIEKTPOMATHUTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa

ANEKTPOMArHuTHBIX BOJH. [llkanma »iIeKTpOMarHUTHBIX BOJH. Mcmosb3oBaHHE

I L T

QJICKTPOMAIrHUTHBIX BOJIH AJIA COTOBOM CBSI3M.



OnekTpoMmaruuTHas mnpupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoMCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopmuwvie padomut u onvimoi.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0 MOOUIBLHOTO

TenedoHa.
CBeToBbBIE SIBJICHMSI.

JlyueBass  momens  cBera.  Mcrounuku — cBera.  I[IpsMosmHeinHoe
pacrnpoctpaHenue cBera. 3atMenust Conuua u JIynel. Otpaxkenue ceta. [nockoe
3epKaJIo. 3aKOH OTPaKCHUSI CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomieHusi cBera. llomHoe BHyTpeHHEe
OTpakeHue cBeTa. Vcronb30BaHWE TMOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myuedr B JsmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKOIa M Tejeckona. ['a3 kak omnrThueckas cucTteMa. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Onbitel HetoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcust cBera.

Hemoncmpayuu.

[IpsiMmonHEITHOE pacpoCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[TonyyeHnue n300paskeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoiei JuH3e.

XoJ Jy4er B paCCeUBAKOLIECH JINH3E.

[Tomydenne n300paxxeHuil ¢ MOMOIIBIO JMH3.

[TpuHuun geicTBud poroamnmnapara, MUKPOCKOIA U TEJIECKOMA.

10. Mopenp rnaza.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [lomyuyenue 6enoro cBeta Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie padomst u onvimel.

1. HccnenoBaHue 3aBMCHUMOCTH Yrja OTPa)K€HHsS CBETOBOrO Jiyda OT yIJia
MaJICHHUS.

2. MByueHue xapakTepUCTUK U300paXKeHUs MPeAMETA B TUIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCMMOCTH yTJIa MPETOMIIEHUS CBETOBOIO Jy4a OT yIJia
NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».
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4. llonydyenue n300pa>keHUM C MOMOILBIO COOMPAIOIIEH JINH3bI.
Omnpenenenne (HOKyCHOTO PaCCTOSHUS U ONTUYECKOHN CHIIbI cOOMparoleit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOrO CBETA B CIIEKTP.

7. ONbITHI MO BOCHPHUITHIO I[BETA MPEIMETOB MPU HMX HAOIIOACHUHU Yepes
IIBETOBbIE (DUIIHTPHI.

KBaHnToBbIE IBJICHUS.

OmneiTel Pezepdopaa u mnanerapHas mojnens aroma. Monens atoma bopa.
Hcnyckanue u noryonieHue ceera aromoM. KBaHTel. JInHelHyaTeie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oera- n ramMma-uzinydeHus. CTpOE€HHUE aTOMHOIO
anpa. Hykmonnas wmoapens aromHoro szgpa. M3oromsl. PannoaxTuBHBIE
npespaienus. [lepuon nosypacnana aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAI0BOIO M MAacCOBOIO YHCEIl.
OHeprusi CBA3M aTOMHBIX sAnep. CBA3p MacCel M 3HEpruu. Peakuuu cHHTE3a U
nenenus siaep. Ucrounnku sHeprun CoJiHIa U 3BE3].

Snepnas sHepretuka. JleMCTBHS pPagUOAKTUBHBIX W3JIyYEHHW Ha JKUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U NOTJIOIIECHHUS.

2. CHoekTpsl pa3IMYHbIX Ia30B.

3. ChekTp Bogopo/a.

4. HabGmronenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTurka HOHU3UPYIOMINX U3ITyYCHUH.

6. Perncrpanus nsiydeHuss IpUpOJHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopmuwvie padomut u onvimel.

1. HaOnroneHue CIIOIIHBIX U JMHEHYATBhIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHUE DHEPIUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o doTtorpadusim).

3. W3mepenue paanoakTuBHOTO (PoHA.

IHoBTOpUTEILHO-0000 110U MOYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINIT MOAYIH MPEAHAZHAYEH SIS CUCTEMATH3AIlNN
U 0000IIeHUs TNPEAMETHOIO  COJAEp)KaHWA U OMNbITa  JESATEIbHOCTH,
IpPUOOPETEHHOTO NPU U3YYEHUH BCETO Kypca (PU3MKH, a TaKXKe JIJIs MIOArOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (u3uke g o00ydaronmxcs,
BBIOPABIIIMX ATOT yUEOHBIN IPEAMET.

[Ipu n3y4eHUn JTAHHOTO MOJYJISI PEATU3YIOTCSI U CHCTEMAaTU3UPYOTCS BUJIbI
NESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIEYNBAETCS JOCTUKEHUE TPEIMETHBIX U
METanpeIMETHbIX  IUIAHUPYEMBIX  pe3yJibTaToB  00yueHus, ¢opMupyercs
€CTECTBEHHOHAYYHAsl TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAHUS



SIBJICHUN TPUPOJBI U TEXHUKHU, OBJAJCHHEC YMCHHUSIMH OOBICHATH (DU3UYCCKHC
SIBJICHUSI, TPUMCHSS TIOJyYCHHBIC 3HAHWS, peIIaTh 3aJadyd, B TOM YHUCIIC
KauyeCTBCHHBIC U SKCIICPUMCHTAIbHBIC.

[TpuHIMNIHATIEHO JEATEIBHOCTHBIN XapakTep JaHHOTO pasjeia Peaan3yercs
3a CUéT TOro, 4To OOYyYAIOIIMECs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
TpeyiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHHWKA pacro3HaBaTh W HAYYHO OOBSCHATH
(bu3nyYecKre ABJICHUS B OKPYKAIOIICH MPUPOJIC U TOBCSTHEBHOM YKU3HU;

UCIIO0JIb30BaTh HAYYHBIE METO bl UCCIICIOBaHUS (U3NICCKUX SBJICHUMN, B TOM
YHCJIC JUIS TPOBEPKU TUTIOTE3 U MOTYYCHUS TEOPETUYCCKUX BBIBOJIOB;

00BSACHATH HAyYHBIC OCHOBBI HAaM0O0JIe€ BAKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHH, HAIIPUMED, TPAKTUIESCKOTO UCITOJIb30BAHUS PA3TMYHBIX HCTOYHUKOB
SHEPTMM HAa OCHOBEC 3aKOHA IMPEBPALICHHUS W COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPIHH.

Kaxmgas w©3 TeM JaHHOTO MOXYJS BKIIOYACT OKCIICPUMEHTAIBHOC
ucclieoBanue 00o0maromero xapakrepa. Moayiab 3aBeplIaeTcs MPOBEICHUEM
JTUArHOCTUYECKOM U OIEHOYHOU PabOThI 32 KYpC OCHOBHOTO O0ITIeT0 00pa3oBaHMs.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue U3k Ha ypOBHE OCHOBHOI'O 00IIET0 0Opa30BaHUs HAMPABICHO

Ha JIOCTH>KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbrate nzyueHust Gpu3MKU Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHUs

y obOyuatomierocs OyayT chopMUPOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE NHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(bu3uYeCKOM HAYKU;

- IICHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTH K AaKTUBHOMY y4YacCTHIO B 00CYK/I€HUU OOLIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUM
bu3uKy;

- OCO3HAaHHME BAXHOCTH MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B JIESITEIBHOCTH
YUYEHOI0;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

- BOCIPHUATHE ACTETUUYECKUX KAYECTB (PU3MUECKON HayKu: €€ TrapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 IIO3HAHMSA:

- OCO3HaHWE IIEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa
[IO3HaHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAXKHEMIIEH COCTaBIAIOIICH
KYJbTYDBI,

- pa3BUTHE Hay4YHOM JIO0003HATEIBHOCTH, HHTEpEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIyyus:

- OCO3HAaHHME ILIEHHOCTH Oe30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH IpaBUJl 0O€30IaCHOTO TOBEJIEHUS Ha
TPAHCIOPTE, HA JOPOrax, ¢ JJIEKTPHUUYECKUM M TEIJIOBBIM O0OpYyJAOBaHUEM B
JOMAIIHUX yCJIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOT'O e MpaBa y JPyroro 4eJlioBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

- AKTMBHOE Yy4YacTHE€ B PEIIEHWU NPAKTUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW OpraHW3allMd, TopojJia, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOM HAIpPaBJIEHHOCTH, TPEOYIOIMIMX B TOM YHCIE U (PUINYECKUX
3HAHUM;

e - UHTEpEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuii, CBA3aHHBIX C (PU3UKOIL;

e 7)3K0JIOTHYECKOI0 BOCIIUTAHMSI:

e - OpUEHTALMs HAa TpUMEHEHHE (U3MYECKUX 3HAHUU JJId pElIeHHs 3a7ad B
o0JacTu OKpy’Kawllleld cpenbl, MIAHUPOBAHMUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIJIECTBUI JJIsl OKPYIKAIOLIEH CPEbI;

e - OCO3HaHHWE IJI00aJBbHOTO XapaKTepa AKOJOTMYECKUX MpoOJeM U MyTell Hx

pelieHus;

e 8) amanTanuu K HU3MEHSIIOUIMMCS YCJOBHUSAM COLMAJBLHON W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHEHWU HWCCIEAOBAaHUN U
MPOCKTOB (HU3UYECKOW HAIPABICHHOCTH, OTKPBITOCTh OMBITY MW 3HAHUAM
IpyTHUX;

e - TIOBBIIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YEpPe3 MPaKTUUYECKYIO
JeSITEIbHOCTD;

e - MOTPEOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIie (OPMYIUPOBATD
UJIeU, TOHSTHSL, TUIIOTE3bl O (PU3NUECKUX OOBEKTaxX U SBJICHUSX;

e - OCO3HaHUE Je(PUIMUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH
buznky;

e - TUIAHUPOBAHME CBOETO pPA3BUTHUS B MPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUMH;

e - CTpPEMJICHHME aHAJIM3UPOBATH U BBISBIIATH B3aMMOCBS3U MPUPO/JIbI, OOIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3MUECKUX 3HAHUN;

e - OIICHKA CBOMX JECUCTBHM C Y4YETOM BIMSHHS HA OKPYXKAIOUIYIO Cpeny,
BO3MOKHBIX T100ABbHBIX MTOCIEICTBUH.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHUS TpOrpaMMbl MO (HU3WKE HAa YpPOBHE OCHOBHOTO
oO1ero oopasoBaHus y o0ydaromierocsi 0ytyT chopMUpOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE MIO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATUBHBIC ~ YHUBEpCAJIbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEPCATBHBIC YICOHBIC CHCTBUSI.

ITo3naBaTejbHBIE YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Bba3oBble Jijornyeckue 1eiicTBUA:
e BBISBIATH M XapaKTEPU30BaATh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIEHUN);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINK, OCHOBAHUS JIJIS
000011IeHUs U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTpPUBAEMBbIX (pakTax,
TAHHBIX ¥ HAOTIOCHUSIX, OTHOCSIINUXCS K (PU3HUECKUM SIBICHUSM;
BBISIBIISATh TTPUYMHHO-CJICACTBEHHBIC CBS3M NPU HM3YyYCHHHM (PH3MUSCKHUX
SIBIICHUM U MPOIIECCOB, JI€TIATh BHIBOBI C UCIIOJIH30BAHUEM JI€TyKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUCHHM, BBIJBUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3NYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCO0 pelieHus y4eOHoN (uznueckoin
3a1aun (CpaBHEHHWE HECKOJIbKMX BapUAHTOB PEIICHUs, BBHIOOp HaunboJjiee
MOJIXOJIAIIETO C YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTeIbLCKHE TeCTBUS

UCTIOJIb30BATh BOMPOCHI KaK MCCIEI0BATEIbCKIUI HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHy OIBIT, HECIOKHBIHI
busznyeckuil 3KCHEPUMEHT, HEOOJNBIIOE UCCIeq0oBaHUEe (PU3UUIECKOTO
SIBJICHUS;

OLICHWBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALHUIO,
MOJYYEHHYIO B XO/1€ UCCIIEZIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHPOBAaTH 0OOOIIEHNUS M BHIBOJIBI 10 PE3yJIbTaTaM
IpOBEAEHHOTO HAOIIIOIEHUS], ONbITA, UCCIIC0OBAHUS;

IPOTHO3UPOBAaTh BO3MOXKHOE JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKKE BBIIBUTaTh MPEINOIOKEHHS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

IIPUMEHSATD PA3JINYHbIE METO/Ibl, UHCTPYMEHTHI U 3alPOCHI IIPU ITOUCKE U
orbope MH(pOpPMAIMU WU JAaHHBIX C Y4ETOM MPEAJIOKCHHON Yy4eOHOM
¢duznueckon 3agauu;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HH(POPMALUIO
Pa3IUYHBIX BUIOB U OPM TPECTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHMAJIbHYIO (OpPMY TpEeACTaBICHUS
uHOpMallUd W WLIIOCTPUPOBATh pelIaeMble 3aJa4dl  HECIOKHBIMH
CXE€MaMH, AMarpaMMaMu, HHOM rpauKoi 1 UX KOMOMHALIUSIMH.

KoMMyHHKAaTHBHBIE YHHBEPCAJbHbIE Y4eOHbIe JCHCTBHSA:

B XOJIe¢ OOCYXJCHHS Y4eOHOro mMarepualia, pe3yJbTaTOB JIA0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U

BBICKa3bIBaTh HJCH, HAIlCJICHHBIC HA DPEIICHUE 3aJaud U IOJASp KaHHe

0J1aro’keIaTeIbHOCTH OOIIEHUS;

COMOCTABIIATh CBOM CYXKIEHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
nauasora, OOHapyKMBATh PA3IMYAE U CXOJICTBO TTO3HITHIA;



BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABISTh PE3YIbTAThI BHITOJIHEHHOTO (PU3UYECKOTO OTbITa
(9KCTIepUMEHTa, UCCIIeI0BaHNs, IPOEKTA);

INOHMMAaTh W MCHOJb30BaTh  IMPEUMYINECTBA  KOMAaHJHOH U
WHIUBUIyalbHOW pabOThl MpU PEIIEHUH KOHKPETHON (U3NUEeCKON
pOOJIEMBI;

NPUHUMATH LENH COBMECTHOW JAESTENBHOCTH, OPraHW30BBIBATH JECHCTBHUS
no e€ JOCTH)KEHHUIO: paclpelessiTh poju, OO0CYXIaTh MpOLEcChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIbKUX JIFOJICH;
BBITOJIHATH CBOIO YaCTh pa0OTHI, JOCTUTrasi KAYECTBEHHOI'O PE3YJIbTaTa 110
CBOEMY HAIPABICHUIO WU KOOPAUHUPYS CBOM JACUCTBUS C JAPYIHMMH
YIEHAMH KOMaH/IbI;

OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIMPOBAHHBIM YUYACTHUKAMU B3aUMOJEHCTBHUSL.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe 1eHCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B YKU3HEHHBIX M Y4YEOHBIX CHUTYallUsAX, TPEOYIOIINX
JUIs pelieHus pU3NUEeCKUX 3HaHUM;

OPUEHTHPOBATbCA B  PA3NMUYHBIX MOAXOAAX MPUHATUS  PEIICHUU
(MHIMBUYyaJIbHOE, NPHUHATHE PELIECHUS B TPYIE, NMPUHATHE PEIICHUN
rpYIIION);

CaMOCTOSITENIbHO COCTABJIATh aJITOPUTM PEIICHUs (PU3NIECKON 3a/1auul WU
IUTAHAa UCCIICOBaHUS € YYETOM HMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MPEJIaraéMble BAPUAHTHI PEILICHUN;
Jienath BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, AMOIMOHAJTbHBLIA HHTEJJIEKT:

J1aBaTh aJCKBAaTHYIO OLICHKY CUTyalllH U MPEJIaraTh IJIaH €€ N3MECHECHUS,
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHIXKEHHUS) Ppe3yibTaToOB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(U3MYECKOTO HUCCIEAOBaHUS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, HM3MEHUBLIMXCS CUTYyalllil, yCTAaHOBJIEHHBIX OUIMOOK,
BO3HUKIINUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSM,;

CTaBUTb C€051 HA MECTO IPYTOro YEJIOBEKa B XOJ€ CIIOPa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;
pU3HABaTh CBOE MPaBO Ha OIMIMOKY NpHU pelieHnr GU3NUECKUX 3a7a4 WK
B YTBEPKICHMAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPAaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHI1ly 00yueHust B 7 Kj1acce mpeIMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUI:

UCIIOJIB30BaTh  TMOHATHA:  (PU3NYECKHME W  XHMHYCCKUE  SIBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJb, TUIIOTEe3a, €AUMHUIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHBIE COCTOSHHUS BemecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOe), MeXaHWYeCcKoe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSMOJIMHEHHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIAS
cuna, jaedbopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOONIAIONIUECS COCY/IbI;

paznuyath sBieHus (auddys3us, TErUIOBOe ABUKEHUE YAaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWKCHUE, HWHEPIUA,
B3aUMOJEUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBIO
BpalleHus, TMepenaya JaBICHUS TBEPABIMUA TEJIaMH, >KHUIKOCTSIMHU H
razamy, arMocdepHOoe JaBl€HWE, IUIaBaHUE Tell, MpeBpallCHUs
MEXaHUYECKON DHEPruu) MO OMHCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHHCE;
pacro3HaBaTh MPOSIBJICHUE W3YUYEHHBIX (U3MYECKUX SBICHUUA B
OKpY’KalollleM MHUpe, B TOM uucie (U3MYECKUE SIBJICHUS B TMPHUPOJIE:
OpUMEPHl ABUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOW U HEXKHBOU
NpUpoJie, JACUCTBUE CHJIBI TPEHUS B TPUPOJE U TEXHUKE, BIUSHHE
aTMOC(EPHOTO TaBJICHUS HAa )KUBOW OPTaHU3M, TUTABAaHUE PHIO, phIYaru B
TeJIe YeJI0BEeKa, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B yUEOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (PpU3HAKK) (PU3NYECKUX SIBIICHUI;
OTHMCHIBATh H3yYCHHBIC CBOMCTBA TET M (PM3HUCCKUE SBJICHUS, UCIIOIB3YS
bu3nYecKkne BETWYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
My Th, CKOPOCTh, CPEITHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC
Tena, CWia TpeHus, AaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAIKMBAIONIAST CUJIa, MEXaHH4YecKasi padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIBI, KOA(D(PHUIIMEHT TMOJE3HOTO JEHCTBHUS MEXaHH3MOB,
KHHETHYECKass M TOTCHIHUAbHAS JHEPTHsI), TIPU OMUCAHUH TPABUILHO
TpakToBaTh  (PU3MYECKUH  CMBICT  HUCIHOJIb3yeMbIX  BEJIIMYUH, HUX
0003HAUCHUSI U €IUHMIIBI (PU3HUYECKUX BEIUYUH, HAXOAUTHh (HOPMYJIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3UUYECKYIO BEIMUYUHY C JIPYTUMH BEIMYHWHAMU,
CTPOUTH TpaUKH U3yUCHHBIX 3aBUCUMOCTEH (PHM3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3WYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJNB3Ys MpaBUiIa CIOKEHUST CUJ (BIOJIb OJJHOM MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesia, MpaBuJIo paBHOBECHUs phiuara (0J10Ka),



«30JI0TOE€ TPABWJIO» MEXAaHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOU
SHEpruM, NpU H3TOM [JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alKCBIBATh €T0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NUECKUE SIBJICHUS, IPOLIECCH U CBOMCTBA TEN, B TOM YHCIIE

U B KOHTEKCTE CHUTyallUd MPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH MTPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE Hu3 1-2
JIOTMYECKUX IIaroB ¢ OMopod Ha 1—2 M3yuyeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peuate pacy€THbIC 3aJaud B 1—2 JEUCTBUS, MCIIOJB3YS 3aKOHBI H
dbopmyibl, cBs3bIBarolIMe (U3MYECKUE BEIMYMHBI: HA OCHOBE aHaIu3a
YCIIOBUS 33J]a4M 3alHCHIBATh KPAaTKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (JOPMYJbl M MPOBOJUTH Pacd€Thl, HAXOIUTh CIIPABOUYHBIC
JTaHHbIE, HEOOXOIUMBbIE ISl pEUICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTYYCHHOM (PU3UMYECKON BEJIMUUHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXHO PpEUIUTh MPU TOMOIIH
(bu3NYECKUX METOJIOB, B OIIMCAHUH UCCIIEI0BAHNUS BBIICISATH IPOBEPSIEMOE
NpeAnojoxXeHue  (rumoresy),  pa3idyaTb W MHTEPHPETUPOBATH
MOJIYYEHHBIN pe3yJibTaT, HAXOAUTh OIIMOKM B XOJE OINbITA, JEJIaTh
BBIBO/IBI 10 €TI0 PE3YJIbTATAM;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WU
bU3UIECKUX CBOWCTB TeJ: dbopmyupoBaTh IPOBEPSEMBIC
MPEANOI0XKEHHS, COOMpaTh YCTAHOBKY M3 IIPEIJI0KEHHOTO 000pyI0BaHU,
3aMMUChIBaTh XOJ OIbITA U (OPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATDh MPSIMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(pPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUs MPUOOPOB C YU4ETOM
3aIaHHON a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUUYHUHBI OT
JIPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUU (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JABWXKYILIETOoCs Tela OT BPEMEHU [BMXKCHHUS Tela, CHUJIbI
TPEHHsI CKOJIBKEHHSI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH T
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IUIOIIAU CONPUKOCHOBEHUS TEJI, CUJIbI
YOPYTOCTH OT YJJIMHEHUS TPY>KUHBI, BBITAJKUBAIOLIEH CHIBI OT 00BbEMa
NOrpy>KEHHOM YaCTH TeNA U OT INIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU T€Ja, OT TITyOHHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUM paBHOBECUS phluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaTb YCTaHOBKY U
BBHITIOJIHATh U3MEPEHUS, CIeAysd NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH B BUJE



MPEIOKEHHBIX TabMuIl U TpaduKoB, JieJaTh BBIBOJBI MO pPE3yJbTaTaM
UCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (HU3NYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CUia TPEHUS CKOJBKCHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTBYIOIIas Ha
HOTPYKEHHOE B KHUAKOCTb TeJIO0, KO3(PPUIMEHT MONe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CJIeAys NPEIJIOKEHHOW HWHCTPYKUUU: TpHU
BBITIOTHEHUH HW3MEpPEHUN CcOoOMpaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY WU
BBIUUCIISATH 3HAYCHUE NCKOMOW BETMYMHBL;

co0JIroAaTh IpaBUJia TEXHUKH O€30MMaCHOCTH MPpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, IAMHAMOMETpP, COOOIIAIOIIHUECS COCYAbl, OapoMerp,
phIUar, MOABMKHBIN M HETTOABMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTb;
XapaKkTepU30BaTh MPUHIUIIEI  JEHCTBHUSI U3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha HX ONHCaHHUS (B TOM YHUCIE:
NOJNUIMIHUKY, YCTPOMCTBO BOJIONPOBOJA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEP, MMOPITHEBOI HACOC, APEOMETP ), UCIIOJIb3Y S 3SHAHHMSI
O CBOMCTBaxX (pM3MUECKUX SBICHUI M HEOOXOAMMbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTE  NPUMEpPHl  (HaxXOoAWTh HWHPOPMAMIO O  TPUMEpPAx)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3UYECKUX 3HAHWNA B ITOBCETHEBHOM
KU3HM JI71s1 oOecrieueHnst 0€30MacHOCTH MpU oOpalieHuu ¢ mpudopamu u
TEXHHYECKHUMH YyCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOJIIOACHWSI
HOPM IKOJIOTMYECKOTO TIOBEICHUS B OKPY KAIOLIEH cpee;

OCYHIECTBIISITh OTOOp HCTOYHUKOB uH(popmanmu B HHTepHere B
COOTBETCTBHH C 3aJIaHHBIM ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUNW U TyTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHHUKOB BBIJEIAThH
UH(POPMALINIO, KOTOpAasi SBISIETCS MPOTUBOPEUYMBON HIM MOXKET OBITH
HEJIOCTOBEPHOW;

MCIIOJIb30BaTh MIPH BHITIOJHEHUH YUEOHBIX 33/IaHUI HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3UUECKOTO COJICpXKAHUSA, CIPABOYHBICE MaTepualbl,
pecypcbl cetu HTepHET, BliaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanust UHPOPMAIIIHN U3 OJJHOW 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB UHPOpMAIINK (PU3UUECKOTO COJICPKaHUS, B TOM
yycie MyOJIMYHO JeNlaTh KpaTKUe COOOUIEHHS] O pe3ysibTarax IMPOEKTOB
Wi y4eOHBIX MCCJIENOBAHHWM, MPU HTOM TPAMOTHO HKCHOJIb30BATh



U3YYCHHbIH TOHATUMHBIA ammapar Kypca (HU3UMKH, CONPOBOXKIATh
BBICTYILJICHUE NPE3CHTALIUEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAaHUIN pacnpeneniTb
00s13aHHOCTH B IpyIIE€ B COOTBETCTBUU C ITOCTABJICHHBIMM 3aJlayamH,
CIEIUTh 34 BBINOJHEHUEM IUJIaHA JEUCTBHUM, aJEKBAaTHO OLECHHUBATh
COOCTBEHHBI  BKJaA B  JESATENIbHOCTb  TPYMNIbl, BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICCTBHE, YUYUTHIBAasi MHEHUE OKPYIKAIOLIUX.

K konIiry o0yueHus B 8 kij1acce nmpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y O0YYAIOIIMXCS YMEHHUMN:

MCIMOJI30BaTh MOHATHUS: MACcCa U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSIHUS BENIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC Tena, HACHIIIEHHBI W HEHACHIIEHHBIN TMap, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS DHEPrUsi, TEIJIOBOW JIBUTaTElb,
AJIEMEHTAPHBIN JICKTPUUECKUN 3apsifl, DJIIEKTPUUECKOE MOJI€, MPOBOIHUKHU
Y IUDJICKTPUKU, TIOCTOSIHHBINA 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paszinuarh SBJICHUA (TEIJIOBOE pPACIIMPEHUE U CHKaTue, TeIvlomnepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANWJUISIPHBIC SBJICHHS, UCIIAPEHUE,
KOHJICHCAIlWs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJieBaHUE), KHUIICHHUE,
Terionepeaaya (TEmI0MPOBOIHOCTb, KOHBEKIIHS, U3JIyYEHUE),
ANEKTPU3ALMS TEJ, B3aUMOJCKUCTBUE 3apANOB, JCHUCTBUSA SJICKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBUE MArHUTOB, JCHCTBUE
MarHuTHOTO TOJIsI HAa TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs WHIYKITHS)
[0 OIMCAaHWUID HX XAapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JJaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUWA B
OKpY’)KalIeM MHpEe, B TOM uucie (U3UYECKHE SBICHUS B TMPUPOJIE:
IMOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIC SBJICHUS B MPUPOJE,
KpUCTAJUIBI B mOpupojae, u3nydeHue CosiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, dJICKTPUICCKUC
SBJICHUSI B atMocepe, dIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMiid, APEQ IMOTIOCOB, POJIh MATHUTHOTO TIOJS JJIS JKU3HU Ha
3emiie, NOJIIPHOE CUSIHUE, TIPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJICIATh CYIICCTBEHHBIC CBOMCTBA (MPHU3HAKH) (PU3HYECKUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIEC CBOMCTBA TE U (PU3UYECKUE SIBJICHUSI, UCTIOJIB3YS
bu3ndecKkue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsI, KOJIUYECTBO
TEIJIOTHI, yJAEJIbHAsA TEIUIOEMKOCTh BEIIECTBA, VyJEJbHAs TEMJIOTa
IUIaBJICHUS, yJAelbHAs TeIUIoTa NapooOpa3oBaHUs, yJeldbHAas TEIIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TMOJIE3HOTO JEHUCTBUSL TEIJIOBOM



MalIMHbl, OTHOCUTEJIbHAS BJIAXKHOCTb BO3JyXa, 3JIEKTPUYECKHI 3apsj,
CWJIa TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBICHUE MPOBOIHUKA,
yAEIbHOE  CONPOTHBJIEHME  BemlecTBa, paboTa U MOIIHOCTb
DIIEKTPUYECKOTO  TOKA), TPU ONMCAHUM [PaBUIBHO  TPAaKTOBATH
(bU3UYECKUN CMBICI UCIHOJIb3yEMbIX BEIMYHMH, O00O3HAUYEHUS W €IUHULIBI
($u3NYeCKUX BEJIMYUH, HAXOAUTHb (HOPMYJbI, CBSI3BIBAIOLIUE JAHHYIO
($u3MYECKyI0 BEIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH TIpapuKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeEJ, (PU3UYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIO)KEHUSI MOJIEKYJISIPHO-KHUHETUYECKON TEOpUU
CTPOEHHUs BEIECTBA, NPUHUMUIT CYNEPIO3HUIMHU IMOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAa, 3akoH Oma JiJ1s ydacTKa LenH, 3aKOH
Jbxoyna—JleHna, 3aKkOH COXpAaHEHMs DSHEpPruu, IMpU OSTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHHE;

OOBSICHATh (PU3UUYECKUE IMPOILIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalUld NPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
IPUYMHHOCIIECTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOrM4ecKuX
1IaroB ¢ omnopoi Ha 1—2 M3yuyeHHBIX CBOWCTBAa (U3HYECKUX SIBJICHUH,
(bu3NUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, MCHOJIb3Ysl 3aKOHBI U
(GopMyIibl, CBA3BIBAIOIINE (U3NYECKHUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3aJa4M 3alMCBIBATh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOuMbIe Al €€ pelIeHHs, TPOBOAUTH PACUEThl M CPABHUBATH
MOJTy4YeHHOE 3HaUeHHE (PU3UUECKON BEIMUMHBI C N3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJEMBbl, KOTOpPHIE MOXXHO PpEUIUTh [pU TOMOIIU
(Gu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HCCIEOBAaHUS, BBLICIATH
IPOBEPSIEMOE  NPEANOJ0KEHUE, OLEHUBAaTh IPABHIBHOCTh TMOpAJIKa
MIPOBEICHUS UCCIIEI0BAHMUS, I€JaTh BBIBOIBI;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUM WA
(du3nYeCKUX CBOMCTB TeN (KaUJUISIPHBIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEma, TeMIeparypbl, CKOPOCTH MPOLIEcca OCTHIBAHUS U
HarpeBaHusi MpU M3IYUYCHUH OT IBETa H3JIy4aromie (TOTJIonaroiei)
MOBEPXHOCTU, CKOPOCTh UCHAPEHUs BOABI OT TEMIIEPATypbl >KUJIKOCTH W
omaaM €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel U B3aUMOJCHCTBUE
IEKTPUYECKUX  3apsioB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alUsl MarHUTHBIX TIOJ€Hl TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO MOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,



CBOMCTBA 3JEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (HOpMyIMpOBaTh
IpOBEpsiEMbIE MPEANONI0KEHUS, COOMPATh YCTAaHOBKY U3 MPEII0KEHHOTO
000pyA0BaHHUs, OMMCHIBAThH XOJ ONBITa U (POPMYIUPOBATH BHIBOBL;
BBIIOJIHATh ~ NPsAMBICE  W3MEPEHMS  TEMIEPATypbl, OTHOCHTEIBHOMN
BJIQXHOCTH BO3/yXa, CHJbl TOKA, HAINpPSKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHHH C YIETOM 3aJaHHOM a0COMIOTHOM MOTPENTHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEIMUUHBI OT
Opyrod C  HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS IPOBOJHHMKA OT €ro JUIMHBI, IUIOIAAU IOIEPEYHOTO
CEYEHMS U YJEIbHOI0 COMPOTUBIIEHUS BEIIECTBA MPOBOJIHHKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 MPOBOAHUK, OT HANPSOKEHUS Ha I[POBOJHHKE,
UCCJIENOBAHUE TIOCJIEAOBAaTEIBHOIO M IAPAUIEIBHOTO COCIMHEHUHI
IPOBOJAHHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMpATh YCTAaHOBKY U
BBIMIOJHATh U3MEPEHUs, Cienys MPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCMMOCTH B BHJE TaOdHIl U TpaduKoB,
JieaTh BBIBOJIBI IO PE3yJbTaTaM HCCIIEIOBAHNUS;

IPOBOAUTh KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yIesIbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTHUBIEHUWE NPOBOAHMKA, padoTra H
MOIIIHOCTh AJICKTPUYECKOTO TOKA): IJIAHUPOBATH H3MEPEHHs, cOOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYsl MPEIOKEHHON HHCTPYKLHUH, U
BBIYMCIIATH 3HAYCHUE BEIUYHHBL;

COOJII0aTh MTpaBUJIa TEXHUKHU O0€30M1aCHOCTH P padoTe C J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHCTBHS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa HX ONUCaHHUS (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMsI JOMOB, TMIPOMETp, MapoBas TypOWHaA, amIepMeTp,
BOJIBTMETP, CUETUMK JIJIEKTPUUECKOW 3HEPTUU, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbI, HArPeBaTEIbHBIC AIEKTPONPHUOOPHI (IPUMEPHI), STCKTPHUECKHE
NPEAOXPAHUTENH, FTEKTPOMArHUT, AIEKTPOJBUraTEIb MOCTOSHHOIO TOKA),
UCTIONB3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUH M HEOOXOIUMBIC
¢uznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOOpbpl MO CXeMaM ¢ CXEMAaTUYHBIM pUCYHKaM (KHIKOCTHBIH
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUUYECKUX
LEIel ¢ OCJIET0BATEIbHBIM U I1APAJUICIIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HaYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX 1IeTel;



e IMPUBOJIUTH MpUMEpPbl  (HAXOAUTh HUHGPOPMALUIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3MUECKUX 3HAHUNM B TOBCEIHEBHOM
XKU3HU 171 oOecriedyeHus: 0€30MacHOCTH MPU OOpAaIlEeHUH C IPUOopamMu U
TEXHUYECKUMH YCTPOHMCTBAMM, COXpPAHEHMS 370POBbS U COOJIIOJICHHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpeie;

e OCYIIECTBJIATh MOUCK HWH(POpManUu (HUINIECKOTO COJACPKAHUS B
WNuTepHeTre, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOTIOTHUTENFHBIX ~ MCTOYHUKOB  BBIACIATh MHGOPMAIMIO, KOTOpAs
SBJISIETCSA IPOTUBOPEUNBOI UK MOXKET ObITh HEOCTOBEPHOM;

e HCIIOJIb30BATh MPU BBHITOJHEHUH YUEOHBIX 3a/JaHUI HAyUYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MYEcKOoro - coAep)KaHus, CIPaBOYHBIE MaTepHAaIbI,
pecypchl cetu IHTepHeT, BnageTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMH U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3J1aBaTh COOCTBEHHBIC NMHCbMEHHBIE M KpaTKHUE YCTHbIE COOOIICHMS,
0000mIasi wHMOpPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEp)KaHHsA, B TOM 4UHCJIE MyOJWYHO MPEACTABIATh PE3yJIbTaThl
IPOEKTHOM WM MCCIEA0BATEIbCKON NEATEIBHOCTH, MPU 3TOM TI'PAMOTHO
UCTOJb30BaTh HM3YYCHHBIH MOHATUHWHBIM ammapar Kypca (U3UKH,
COIPOBOXKJATh BBICTYIUIEHUE MPE3ECHTALINEH;

e TPHU BBIOJHEHUN YYEOHBIX MPOCKTOB W UCCIEAOBAaHUN (PHU3NUECKUX
MPOLIECCOB paCHpeneNsaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMHU 33J]a4aMHU, CJIEIUTh 3a BBHITIOJHEHHUEM IJIaHa IEHCTBHIA U
KOPPEKTUpPOBaTh €ro, aJEeKBaTHO OIIEHHBaThb COOCTBEHHBIM BKJIaa B
JeSITeIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHHKATUBHOE B3aUMO/ICIICTBHE,
MPOSIBIISIS TOTOBHOCTD pa3pemiaTh KOH(QIUKTHL.

K konIiry oOyuenusi B 9 kj1acce mpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOLIUXCSl YMEHUI:

e HCIOJIb30BaTh TMOHATHS: CHCTEMa OTCuéra, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBIDKEHUS, nedopmarius
(ympyrasi, mjacTH4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TeEJoO,
LEHTP TSAKECTH TBEPAOIO TENa, PpABHOBECHE, MEXaHUUYECKUE KOoeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITbHO30PKOCTb,
CTHEKTPhl HMCITyCKaHWUS W TOTJIONICHHs, anb(a, OeTa- U ramma-u3IydeHHUs,
U30TOIIbI, s/IepHasi SHEPIeTHKa,

e pa3nuyaTh SBJICHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
naJieHUEe TeJ, PABHOMEPHOE JIBIKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE



TeJ, PEaKTUBHOE JBIKEHUE, KOjeOaTelbHOEe NBIKCHHE (3aTyxXalollue U
BBIHY)KJICHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JIBIDKCHHE, OTPAKCHHE
3ByKa, NPSIMOJIMHEMHOE PACHPOCTPAHEHUE, OTPAKECHUE U IPEIIOMIICHUE
CBETAa, MMOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3yioKeHHue 0eoro cBeTa B
CIIEKTP UM CJIO)KCHHE CIHEKTPAJIbHBIX [BETOB, JHCIEPCHUSI CBETAa,
€CTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOrO CIEKTpa
U3ITyYEHHS) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TAaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IPOSBJICHUE M3YYEHHBIX (PU3MYECKUX SBJICHHM B
OKpy>kKaroleM MHpe (B TOM YHCle (PU3MYECKUE SIBICHUS B MPUPOJIC:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TU1aHeT COTHEYHON CUCTEMbI, PEAKTUBHOE
JBUKCHUE JKUBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB JKHUBOTHBIMH,
3EMJICTPSICEHUE, CEUCMUYECKHE BOJHBI, Il[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJIC, OMOJIOTHYECKOE JIEUCTBHE BHAUMOTO,
yIbTPA(PUOIETOBOTO W PEHTTEHOBCKOTO W3Iy4YCHHH, €CTECTBEHHBIN
paaoaKTUBHBIA (OH, KOCMHUYECKHE JIy4Yd, PAJTUOAKTHBHOE H3IIyUCHUE
MPUPOJHBIX MHUHEPAJIOB, JECHUCTBUE PAJUOAKTUBHBIX W3JIyYCHUN Ha
OpraHu3M 4YeJOoBeKa), MPH ATOM MEPEBOAUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIICCTBEHHBIE CBOMCTBA (MPHU3HAKH) (PU3HMUYECKUX
SIBIICHUI;

OTHCHIBATh M3yYCHHBIC CBOMCTBA TET M (PU3HUCCKUE SBIICHUS, UCTIONIB3Y S
dbu3nyeckue BENMYMHBI (CpPeAHSIE M MIHOBEHHAs CKOPOCTh Tella IpHu
HEPAaBHOMEPHOM JIBMXKEHUH, YCKOPEHHUE, MEPEMENICHUE, MyTh, YIJI0Bas
CKOpOCTh, CWJIa TPEHHMS, CHjia YIPYroCTH, CHia TSHKECTH, YCKOPECHHUE
CBOOOJHOTO TIAJEHUS, BEC Tela, HMIYJbC Tella, WMITYJIbC CHJIBI,
MexaHudeckas paboTa W MOIHOCTh, TOTCHIMAJbHAS DSHEPTHs Tea,
MOJIHATOTO HAaJ[ MOBEPXHOCTBIO 3EMIJIM, NMOTCHUHAIbHAS SHEPIUS CHKATOU
MPYKUHBI, KUHETUYECKAasi DHEPTHs, IIOJIHAA MEXAHWUYECKAs DSHEPrus,
MEePUOJ] ¥ YacToTa KOJeOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTe/lb MPEJIOMIICHUSI CPEbl), TPU OMTUCAHUU
MPaBUJILHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYHH,
0003HaYeHUs W E€AUHUIBI (U3NYECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMU BEJIMYUHAMU,
CTPOUTH TpaUKK U3yUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIMNH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U TPOIIECCHI,
WCIOJIb3Ysl 3aKOH COXPAHEHHUsS DHEPIrUM, 3aKOH BCEMHUPHOTO TATOTECHUS,
MPUHLMIT CYNEPHO3UIMN CHJI, TPUHLMII OTHOCHUTEIBbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpAHEHHSI MUMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apSJ0BOTO U MACCOBOT'O YUCEI



NpHU SIIEPHBIX PEaKIMsIX, TPU TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3UUYECKUE IMPOILIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKUX
[IaroB C OMOpoi Ha 2—-3 M3YyYECHHBIX CBOMCTBA (PU3MUYECKUX SIBIICHUM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud (omMparolMecs Ha cucreMy u3 2-3
ypaBHEHUI ), UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJlayd 3alUChIBATh KpaTKOe
yCIIOBUE, BBISBISATH HEIOCTAIOIIME WM H30BITOUYHBIE JAaHHBIC, BHIOMPAThH
3aKOHBI ¥ (POPMYJIIBI, HEOOXOUMBIE JIsl PEIICHUS, TPOBOAUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh IMOJYYEHHOrO 3HadYeHusi (HU3NYECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl OMUCAHUE HCCIEIOBAaHUS, BBLICIATH
IIPOBEPSIEMOE  NPEANOJOKEHUE, OLEHUBAaTh IPAaBHIBHOCTh MOpAJKa
NPOBEJCHUS  UCCJIENOBAHMS, JIeNlaTh  BBIBOJbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WU
¢u3nyecKux CBOWCTB TeN (M3y4yeHHE BTOPOro 3akoHa HproTOHA, 3aKkoHa
COXpaHEHHUs HHEPIruM, 3aBUCUMOCThH TMEpHOJa KOJCOAHUM MNPy KUHHOTO
MasTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY ]Il MQJIbIX KOJIEOAHUM, TPSIMOJIMHEITHOE pacIIpOCTPAHEHHE CBETA,
pas3ioxeHue Oenoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB HM300pa’keHUs B
IUIOCKOM 3€pKajie M CBOMCTB HM300pakeHMsI MpeaMeTa B coOuparoieit
JUH3E, HAOJIIOJICHUE CIUIONIHBIX M JIMHEHYATBhIX CHEKTPOB H3IYUYCHUS):
CaMOCTOSITENIbBHO ~ COOMpaTh yCTAaHOBKY U3 H30bITOYHOro Habopa
0o0OpyZOBaHUSA, OMNHUCHIBATH XOJ OMbITA W  €ro  pe3yJbTaThl,
dbopMynMpoOBaTh BEIBOJIBI;

IPOBOAUTH MPH HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OMpeaessis
cCpeqHee 3HAaYeHHe W3MeEpsIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoiied JMH3bI), OOOCHOBBIBATH BBIOOp crocoba M3MEpEHUs
(M3MepUTENBHHOTO MTPUOOPA);

NPOBOJIUTH HCCIIEOBAHUWE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBM)KEHHU O€3 HayaJlbHOM CKOpPOCTH, MEpUoja
KOJIeOaHUI MaTeMaTHYEeCKOTO MasiTHUKA OT JJIUHBI HUTHU, 3aBUCUMOCTH
yIjla OTpa)X€HUs CBETa OT yIJjla MaJeHUs W yrjia IpeJoMJIEHUs OT yria



najieHus): IUIAHUPOBATh UCCIEAOBAaHUE, CaMOCTOSITEIbHO COOHMpATh
YCTaHOBKY, (DMKCHPOBAaTh pPE3yJbTAaThl TOJXYYCHHOW 3aBUCHUMOCTH
bu3NYeCKUX BEIMYMH B BUJE TAOMUIl U rpadUKOB, JelaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIeIOBaHUS;

NPOBOJIUTh KOCBEHHBIC HM3MEpEHHUS (U3MYCCKUX BEIMYMH (CPEIHSS
CKOPOCTh M YCKOpPEHHE Tela IMpH pPaBHOYCKOPEHHOM JBUKCHUHU,
YCKOpEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYNKHUHBI, KO3PPUIHEHT
TPEHUS CKOJILKCHHUS, MEXaHHUYeCKas pabdoTa M MOIIHOCTh, 4acTOTa H
nepuoj; KojeOGaHWi MaTeMaTHYeCKOr0 U TMPYXKHMHHOTO MAasTHUKOB,
ONTHYECKass Cuja coOuparome JUH3bI, pPaJAUOAKTUBHBIN  (OH):
TUTAHUPOBATh M3MEPEHHS, COOMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUsI, CIEAYsl MPEAJIOKECHHOW HHCTPYKIUHU, BBIUYUCIATH
3HAYCHUE BEJIMYUHBI M aHATU3UPOBATH TIOTYyUYEHHBIC PE3YJIbTATHI C yUETOM
3aJIaHHOW MOTPEMIHOCTHA U3MEPEHU;

cOOJII0IaTh MpaBUIa TEXHUKHU 0€30M1aCHOCTH MPH padoTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPHU3HAKM W3YyYEHHBIX (U3NUECKHX MOJICIICH:
MaTepuagbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENTh aroMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHHIUIBI JEHCTBHS HM3YyYEHHBIX TNPUOOPOB H
TEXHHYECKUX YCTPOMCTB C OMOpPOW Ha WX ONHCAaHHS (B TOM YHCIE:
CIIUJIOMETpP, OATUYUKU TMOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, DPaKera,
9XOJIOT, OYKH, TMEpPHUCKOomM, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), WCHONB3Yys 3HAHHUA O
CBOWCTBaX (PM3UYECKUX SBJICHUH W  HEOOXOAUMblE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMBI U CXEMATHYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTUYCCKHX IPOIIECCOB
NpU PEIICHUU Yy4YEOHO-TPAKTUYCCKUX 3a7ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHUSI M300paKEHUH B TUIOCKOM 3epKajie U coOuparomieit TuH3e;
OPUBOANTH  TPHUMEPHl  (HAXOAUTH HWHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCIOIb30BaHUs (U3NYECKHX 3HAHWA B IMOBCEIHEBHOU
KHU3HU [T 0OecrieueHnst 0e30MacHOCTH MPHU OOPaIIeHNH C MPUOOpaMu 1
TEXHUYCCKHUMH YCTPOHUCTBAMH, COXPAHCHHS 370POBbS M COOJIIOJCHUS
HOPM 9KOJIOTHYECKOTO MTOBEICHUS B OKPY KAIOIIEeH Cpeie;

OCYWIECTBIIATh TMOUCK HMHPOpMANUUA (QHU3UYECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOATENEHO (POPMYIHUPYSI TOUCKOBBIH 3a1pOC, HAXOIUTh



yTH ONPEJEICHNS JOCTOBEPHOCTH MOJYyUYEHHON HHPOPMAIIUU Ha OCHOBE
MMEIOLIMXCS 3HAHUW U TOIIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh IIPU BHIIIOJHEHUHU YUEOHBIX 33JaHUI HAy4YHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEp)KaHUS, CIPABOYHBIE MAaTEpHAJIbI,
pecypcsbl cetu HTEpHET, BIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHust UHPOPMAIMHU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMallMd W3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO COJEpHKaHUS,
nyOJIMYHO NPEACTAaBIATh PE3YJIBTAThI IPOCKTHON WIIM UCCIIEI0BATEIbCKON
NEATEIbHOCTH, TIPA 3TOM TIPAMOTHO  HCIIOJIB30BaTh  HM3yYECHHBIN
NOHSATUMHBIN amnmapaT HU3y4yaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TpE3eHTaluell ¢ Yy4€ToM OCOOEHHOCTEW ayauTOpUu
CBEPCTHUKOB.
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HPOBEPAEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NPOBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0O 00111er0 00pa30BaHUsA

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

1.3

pasiinyarb SABJIICHUS 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HSI/I‘IeCKOG SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4HClIe (U3UYECKUE SBICHHUS B NPHPOJIE
IpU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 3aJauyy B y4eOHYIO, BBIIEITI

CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NIECKUX SIBICHUI

1.4

ONHUCBHIBATh H3YyYEHHBbIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3Yysl (U3MYECKHE BEIUYMHBI, NIPU ONUCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HAYCHHS U eNUHUIIBI (PU3UIECKUX BEITHYUH, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKHd  M3YYCHHBIX  3aBHCHMOCTEH

(I)I/I3I/ILICCKI/IX BCJINYHUH

1.5

XapaKTEepPU30BaTh CBOWCTBA Tel, (PU3UYCCKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMyTUPOBKY 3aKOHa H 3allUCHIBaTh €r0  MaTEeMaTHYECKOE

BBIPAXKCHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
YuClI€ W B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATH MNPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHME W3 | — 2 JOrMYecKWx IaroB ¢ omopol Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3UUECKUX 3aKOHA HITH

3aKOHOMECPHOCTHU

1.7

pemaTh pacy€THble 3ajadyd B 1 — 2 JAEHCTBUS, UCIOIB3YSl 3aKOHBI U




dbopMyIibl, cBA3BIBAIOIINE (PU3NYECKUE BEIMYUHBL: HA OCHOBE aHAIN3a
YCJIOBHSI 3aJjaud  3alMChIBATh KPATKOE YyCIIOBUE, IOJICTABIIATH
buznyeckre BeNMYUHBI B (POPMYIIBI M POBOJIUTH PACUETHI, HAXOIUTH
CIIPAaBOYHBIC JIAHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a71a4, OLICHUBATh

PCATUCTUIHOCTD HOHy‘lCHHOfI (1)H3quCKOﬁ BCINMYHMHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIA
(1)I/I3I/I‘ICCKI/IX MECTOAOB, B OIIMCaHHU HCCJIICAOBAHUA BBIJACIATH
MpoBepsieMOe  TpEAnojokeHue  (TUMOTe3y),  paszauyarh |
MHTEPIPETHPOBATh TIOJYYECHHBIA pPE3yJIbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BBIBOABI 11O €0 PE3yJibTaTaM

1.9

1.10

MPOBOAMUTH OMBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(GuU3MYECKUX  CBOWCTB  Tel:  (OPMYIUpPOBaTH  IMPOBEPSEMBIC
MPENINONIOKEeHNs, coOupaTh  yCTaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3alIUCHIBATh X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI

BBITIOJIHSATH MPSAMbIE U3MEPEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX M
u(poBbIX MPHOOPOB, 3aMHUCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUI

OPOBOIUTH  MCCIEJOBAHME  3aBUCUMOCTH  OJHOM  (hu3HUYecKOM
BEJIMYMHBl OT JIPYyroil C HCIOJb30BAaHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOIO MCCIIENOBaHUS, COOUpPATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEys IPEITI0KEHHOMY IUIaHYy,
(buKcUpoBaTh pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJINYMH B BUJE MTPEUIOKEHHBIX TaOJIHII U TPAQHKOB, I€7TaTh BHIBOIBI

[0 pe3yJjibTaTaM HUCCICIOBAHUSA

1.12

1.13

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYHUH, CIEIys
MPEJI0KEHHOW HHCTPYKLUHU: IIPH BBIIIOJHEHUU U3MEPEHU coOUpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE MCKOMOMU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1abopaTopHbIM 000pYI0BaHUEM

1.14

yKa3plBaTh MPUHLUIBI JCHCTBHS NPHUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepU30BaThb MPUHLMINBI JEUCTBHS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOIIbIO HMX ONHCAaHUS,
UCIIONB3Ysl 3HAHUS O CBOWMCTBAX  (PUWYECKUX SBIECHUH U

Heo0X0ouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTE TPHUMEPHl (HAaXOAUTh HWH(OpPMAIMIO O MpUMepax)
NPaKTUYECKOTO MCIIONB30BaHMS (PU3MYECKUX 3HAHUH B IOBCEAHEBHOM
KU3HU Ui OOecriedeHusi Oe30HmacHOCTH TIpu  OOpalleHHH ¢
IpruOOpaMu U TEXHUYECKMMU YCTPONCTBaAMU, COXPaHEHHUS 310pOBbs U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOT'MYCCKOI'O ITIOBCACHUS B OKPY)I(aIOH_[eI;'I cpeac

1.16

OCYHIECTBIISITh OTOOP HMCTOYHUKOB MHGPopManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/laHHBIM TTOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CPAaBHEHUS DPA3IUYHBIX HCTOUYHHUKOB

BBIICTISITE MH(POPMAIUIO, KOTOPAsi SBIISCTCS TPOTHBOPEYHBON WIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBIIIOJIHEHUH yu4eOHBIX 3alaHui
HAYYHOIIOITYJISIDHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHMUS,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHer, Biaxersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMaLUK

U3 O/IHOM 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBIEC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOPMAIMH (PU3UUECKOTO
COJIep’KaHusl, B TOM 4YHCIIe MyOJMYHO AeNaTh KpaTKHe COOOIIeHUs
pesyibTaTax MPOEKTOB WM YUYEOHBIX WCCIECIOBAaHUN, TPHU HTOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBbIM NOHATUHHBIN anmapar Kypca

($U3HKH, CONIPOBOKIATH BHICTYIJICHUE NPE3EHTaue

IIPpU BBIITOJIHCHHUU y‘-ICGHLIX IIPOCKTOB 1 I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiThb
0053aHHOCTH B rpynmne B COOTBETCTBHU C ITOCTABJICHHBIMU 3a/la4aMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa I[CI\/'ICTBI/II‘/JI, aICKBATHO OILICHUBATb
COOCTBEHHBIN BKJIaax B JACATCIBLHOCTL  TI'PYIINbI, BbICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHG, YUUThIBAsA MHCHUC

OKPY>KaIOIIHNX

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUA

1.1

HUCIIOJIBb30BAaTh IIOHATHUA

1.2

pa3inyaTrb ABJICHHUA IO OINHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SIBJICHHE

1.3

paciio3HaBaTb IMPOABICHHUE HN3YYCHHBIX (bI/ISI/ILIeCKI/IX SIBIICHUH B

OKpY’KalOIIeM MHpE, B TOM 4HCIIe (U3UYECKUE SBICHHUS B TMPHPOJIE

IpU 3TOM NEPEeBOAUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO, BBIIEIATI

CylLIECTBEHHBIE CBOICTBA (MpU3HAKHM) (PU3MUECKUX SBICHUIN

D

1.4

1.5

ONHKCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCNONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUU TMPABUIIBHO
TPaKTOBaThb  (PU3MUECKUI  CMBICA  HCIOJB3YEMbIX  BEJIMYMH,
0003HAYCHMSI U €IMHULIBI (PU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIBI,
CBA3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYyTUMHU
BEJIMYMHAMH,  CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEJIMYUH

XapaKTEepPU30BaTh CBOMCTBA Te, (PU3UYECKUE SIBIICHUS U TIPOIIECCHI,
HCIIONIb3ySl H3YyYEHHBIE 3aKOHBI, IPU O3TOM JaBaTb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alUCHIBaTh €r0 MaTEeMaTHYECKOe

BbIPAXXCHUC

1.6

00BACHATH (PU3HUYECKHE IPOLECCH M CBOWCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEZICTBEHHbIE CBSI3U, CTPOUTH 00bsICHEHUE U3 |
— 2 JIOTMYECKMX LIaroB ¢ NOMOIIbIO 1 — 2 M3y4eHHBIX CBOWCTBa

(bu3nyecKuXx sIBICHUH, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

1.8

pemate pacuy€THble 3a7aud B 2 — 3 JeMCTBUSI, UCHOJb3YS 3aKOHBI
(dbopMyIbl, CBsA3bIBaIOIINE PU3NUYECKUE BETUUYMHBL: HA OCHOBE aHaIM3a
YCJI0BUS 3aJ1a4U 3aIIMChIBATh KPATKOE YCIOBUE, BBISBIIATH HENOCTATOK
JAHHBIX JUId pelIeHHs 3a/lauyd, BbIOMpATh 3aKOHBI U  (HOPMYJIHI,
HeoOXouMble IJsi €€ peuleHHs,, TPOBOAUTH PACUEThl U CPABHUBATh
MOJy4YeHHOEe 3HaueHue (U3MYECKONW BEIMYMHBI C HU3BECTHBIMU

JaHHBIMHA

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh IMPH MOMOIIU
(U3NYECKUX METOJIOB, UCIIOJIb3YS OMUCAHKUE HCCIEeIOBAHNUS, BBIACTATD
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSIKA

MPOBCACHUA UCCIICIOBAHUS, NCIATh BHIBO/IbL

1.9

MNPpOBOAWTL OIIBITHI 110 Ha6HIOIlCHI/IIO (bI/I3I/I‘-IeCKI/IX SIBJICHUU WU
(UBUYECKUX  CBOWCTB  Tel:  (OPMYyIHpPOBaTH  IPOBEpPSIEMbBIC

OpPEANoNoKEeHUsl, coOuparb  yCTaHOBKY M3  HPEAJIOKEHHOTO




000pyA0BaHUs, ONUCHIBATH XOJ1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBINIOJIHATD IPSAMBIE HM3MEPEHHUS C HCIOJIIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U TATYNKOB (PU3UUECKUX BETMYNH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHON a0COIFOTHOM MOTPEITHOCTH

1.12

OPOBOIUTh  MCCIEJOBAHUE  3aBUCUMOCTH  OJHOM  (hU3HUYECKOMN
BEIIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM MPSAMBIX W3MEPECHUM:
IUIAHUPOBaTh MCCJIEI0BaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, Ccileaysd  MpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTH B BMJE TaOiHIl U rpaduKoOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBaHUA

IMPOBOIHTH KOCBCHHBIC HN3MCPCHUMA (1)I/I3I/I‘ICCKI/IX BCIINYHMH:
IJIaHUPOBATh U3MCPCHH, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieaysa HpClUIO)KCHHOfI HHCTPYKIIMU, W BBIYHUCIATL 3HAYCHHC

BCINYHMHBI

1.13

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH TpH  pabore ¢

1ab60paTOpHBIM 000PYIOBAaHUEM

1.14

1.15

XapaKTepu30BaTh MPUHLUIBL JEHCTBUA H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX OIMCAaHHS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXOaUMbIe

¢u3nyecKrue 3aKOHOMEPHOCTH

paciio3HaBaTb HNPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pr Mo CX€MaM U CXEMATUYHbIM pPHUCYHKaM, COCTABJIATb CXEMbI

SJICKTPHUICCKUX HGHCI\/’I C TMOCJICHOBATCIBHBIM W IapalJICJIbHBIM
COCOAMHECHUEM 9JICMCHTOB, pasiinviasa YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX Lenen

1.16

1.17

NPUBOANTE TPHUMEPHl (HAaXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIB30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHON
KU3HM I8 oOecriedueHusi O€30MacHOCTH TMpU  OOpalleHuu ¢
npubopaMu U TEXHUYECKHUMH YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOTO MOBECHUS B OKpY Kalollel cpezie

OCYILECTBIIATh MOUCK MH(DOpMaK (PU3MUECKOr0 COAEPKAHUS B CETU
HMHTepHEeT, Ha OCHOBE WMEIOLIUXCS 3HAHUW U IIYTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATH HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUMBOM MITH MOXKET OBITh HEIOCTOBEPHOU

1.18

UCIONIb30BaTh IPHU  BBHIMOJIHEHMHM Y4YEeOHBIX 3a/laHuil  Hay4dHO-




1.19

NOMYJISIPHYIO JIUTEpaTypy (U3MYECKOTO COJEp)KaHUs, CIPaBOYHBIE
MaTrepualibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpUEMaAMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHuss MHGOPMAIUU U3 OIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHBIC MUCEMEHHBIC U KPATKHE YCTHBIE COOOIICHUS,
0000m1ast wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHUKOB (HHU3HMYECKOTO
COJICpKaHUsl, B TOM 4YHCIIC NYOIMYHO TMPEICTABIATh PE3YJIbTATHI
MIPOEKTHOM WJIM HUCCIEN0BATEIBCKOW JEATENbHOCTH, IPU 3ITOM
rPaMOTHO MCIIOJb30BaTh M3YYEHHbI MOHATUWHBIA amnmapar Kypca

q)HSI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

9 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

1.1

1.2

IPU BBINOJTHEHUH Y4E€OHBIX NMPOEKTOB U MCCIEIOBAaHUN (PUINYECKUX
IIPOLIECCOB PACIPEAEATh O0SI3aHHOCTU B TPYIIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JEITENbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTH

pazpemniaTb KOHQJIUKTHI

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0O 00111er0 00Pa30BaHUA

HCIIOJIB30BATh U3YUCHHBIC TIOHATUA

pa3invyaTthb ABJICHHUA IO OIHNCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIHUX JAHHOC (1)I/I31/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3HUECKUX SBJIEHUH B
OKpY’KaloIleM MHpe, B TOM 4HCIe (U3UYECKUE SBICHHUS B MPHPOJIE
IpU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 3a1ady B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SIBICHUI

1.4

OMHKCHIBATh H3YYCHHBIC CBONCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysd (U3NYECKHE BEIMYMHBI, TPH OMUCAHUW TIPABUIBHO
TPaKTOBaThb  (PU3UYECKUH  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHSI ¥ €TUHUIIBI (PU3UIECKUX BEITUYHH, HAXOAUTH (POPMYITBI,

CBSI3BIBAIOIME  JIaHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JAPYTUMH




BEJIMYMHAMHU, CTPOUTH  TpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBONCTBA TeN, (U3MUECKUE SIBICHHUS W TIPOIIECCHI,
UCIIONIb3YSl W3YYEHHBbIE 3aKOHbI, IpPU 53TOM [aBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3allMChIBaTh €ro  MaTeMaTHYeCKOe

BbIpaXXCHHE

1.6

00BACHATH (PU3NYECKHE IPOLIECCH] U CBOICTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJISATH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3yYEHHBIX CBOWCTBa

(i)I/ISI/I‘IeCKI/IX HBJ'IGHPIFI, CbI/ISI/I‘IeCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemate pacuy€THble 3a7auM (ONMUparomMecs Ha cuctemy u3 2 — 3
YpaBHEHHUII), WCIONB3yS 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJadu
3alUChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEJOCTAIOIINE WIH
M30BITOYHBIE TaHHBIE, BEIOUPATH 3aKOHBI U (OPMYIIBI, HEOOXOUMbIE

JUISL pelieHusi, MPOBOIAUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA (I)I/I?»I/I"ICCKOI‘/’I BCIIMYNHBI

1.8

1.9

pacro3HaBaTh NpPOOJEMBbl, KOTOPbIE MOXKHO PEIIUTh MPU HMOMOIIH
(Gu3n4YecKUX METOAOB, HUCHOJb3Ysl ONUCAHHE HCCIEIOBAHUS, BBIAEIA]
IIPOBEPSIEMOE TPEAIIOIOKEHNE, OLCHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHUS UCCIIECIOBAaHUs, [elaTb BbIBOAbI, WHTEPIPETUPOBATH

pe3yJIbTaThl HAOJFOICHUH U OITBITOB

NPOBOJUTH OMBITHI TI0 HAOIIOACHUIO (DU3MUECKUX SIBICHUNA HIIH
(U3NYEeCKUX CBOWMCTB TEN: CaMOCTOSTENLHO COOMpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 00Opy/IOBaHUS, ONUCHIBATH XOJ OINbITA U €ro

pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHHUH,
ompenessis CpeaHee 3HAYCHUE H3MEpsieMOM BeTW4HHBI ((POKYyCHOE
paccTosiHue cobuparomieil JH3bI), 000CHOBBIBaTH BBIOOP crocola

HU3MEpeHHs (M3MEPUTEIBHOTO MprUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3MUYECKHUX BEIUYHUH C
MCIIOJIb30BAaHUEM IMPSMBIX M3MEPEHMI: IUIAHUPOBATh HMCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBATh pPE3yJIbTATHI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-I€‘CKI/IX BCJIMYMH B BUIC Ta6JII/II_[I/I

I'b




rpaduKoB, esaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHUS

1.12

NPOBOJAWTH  KOCBEHHBIE  M3MEpPEeHHs]  (U3NYECKUX  BEJIMYMH:
IUIAHUPOBATh U3MEPEHUs, COOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY
M BBINOJHATh M3MEPEHUs, CIeaysl MPEeUIOKEHHON MHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATH IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aIaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,Z[3TB InpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

J1abopaTopHbIM 000pyI0BaHUEM

pa3nuyaTth OCHOBHBIC NMPU3HAKKM HM3YYCHHBIX (DU3MUECKUX MOMETICH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TENIO, TOUEUHBIH HCTOUHUK
CBETa, Jy4Y, TOHKas JIMH3a, IUIAHETapHAas MOJCIb aTOMa, HYKJIOHHAsd

MOJECJIb aTOMHOI'O d1pa

1.15

XapaKkTepu30BaTh MNPUHIUIBI JCHCTBHS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMICTB C OMNOpPOMl HAa HMX OINHUCAHHUS, HCIOJIb3Ys
3HaHUSA O CBOWCTBAaXx (DM3MUCCKUX SBICHHA H HEOOXOIUMBIC

q)HSH‘{eCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl UM CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX MPOLECCOB MPU PEIIEHUH yUeOHO-IPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JUIs IOCTPOECHUS M300pakeHUH B INIOCKOM

3epKaiie U coOuparomieii TMH3e

1.17

NPUBOJUTh TMPUMEPHl  (HAXOAWTh HMH(POpPMAIMIO O MpUMEpax)
MIPAKTUIECKOTO UCTIONB30BaHUS (PU3HMUSCKUX 3HAHUH B IIOBCEAHEBHON
JKU3HU i1 obOecriedeHHss O€30MacHOCTH TpU  OOpalieHuu ¢
pruOOpaMu U TEXHUYCCKHUMHE YCTPONUCTBAMU, COXPAHECHHS 3JI0POBbS 1

COOIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEICHUS B OKPY KaIOIIEH cpesie

1.18

OCYIIECTBISATH MOUCK HH(pOpMau PU3NIECKOTO CONIEPKAHUS B CETH
NHTepHer, caMOCTOSITENBHO (OPMYIHpPYsi TOUCKOBBIMA  3arpoc,
HAaXOAUThb NYyTH  ONPENEIEHUs  JOCTOBEPHOCTU  ITOJTYYECHHOU
nH(pOpMaAIMi HA OCHOBE WMEIOIIMXCSA 3HAHUN W JIOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MPHU  BBHIMOJTHEHWH YYeOHBIX 3aJlaHUil  HAydHO-
HOMYJISIPHYIO JIUTEPaTypy (DU3MUECKOro COoJEp:KaHus, CIpaBOYHBIC
MaTrepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh  OpUEMaMH

KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMU U3 OIHOM




3HAKOBOM CHCTEMBI B JIPYTYIO

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe WH(POpPMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (HPU3NIECKOTO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThbl MPOSKTHOM WM
1.20 UCCIIEIOBATENbCKOM  AEATEIBbHOCTH, HPU  3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3YUYEHHbIN MOHSITUHHBIN anmnapar u3y4aeMoro pasjiena
(GU3MKH W CONMPOBOXKIATh BBICTYIUICHWE NpPE3CHTAMEd C Y4ETOM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEAOBAaHUN (PUINYECKUX
IIPOLIECCOB PACIpEAesaTh O053aHHOCTU B TPYIIIE B COOTBETCTBUHU C
MOCTAaBIEHHBIMU 3aJlauaMu, CJEAUTh 32 BBIIOJHEHUEM IIJIaHa
1.21 JNEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JCATENbHOCTb TPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  TPOSIBISSL ~ TOTOBHOCTH

pazpemniaTb KOHQJIUKTHI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon Kon
IIpoBepsiemMbie 3JIeMEHTHI COAEPKAHUSA
pa3nena 3JIeMeHTa
®U3UKA U EE POJIb B IIO3HAHUUN OKPYXAIOIIETO MHPA
®duzuka — Hayka O TMpupoje. SIBJICHUS TPUPOJIbIL.
1.1 duznyeckue  ABJICHHSA. MEXaHMYECKUE, TEIUIOBBIC,
3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBbBIC, 3BYKOBBIC
Odusnueckue BenuuyuHBL.  M3MepeHue  uU3MUECKUX
1.2 BenuunH.  ®Pusnueckue  npubopsl.  IlorpemHocts
n3MepeHuil. MexryHapoHasi cucTeMa eauHUIL
EcrecTBeHHOHAy4HBIH METOJM TO3HAHWS: HAOJIOJEHUE,
! 13 MOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIABUKEHUE THUIIOTE3,
' OKCIIEPUMEHT 10 IIPOBEPKE THIIOTE3, OOBSCHECHHE
Ha0JII01aEMOT0 SIBJICHUS
1.4 Onucanvie GU3NICCKUX SBICHUH C TOMOIIBIO MOJIEIICH
[IpakTuueckue paboOThI:
N3mepenue paccTossHUN.
{5 N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Onpenenenre pa3mMepoB MaJlbIX Tell.
N3mepenne Temneparypsl Py MNOMOLIH KUAKOCTHOTO
TEPMOMETPA U JATYHKA TEMIIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJIEHM S O CTPOEHMM BEHLIECTBA
CrpoeHue BemecTBa: aTOMbI M MOJICKYJIBI, HUX
2.1 pasmepbl. OmNbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BEIIECTBA
2 JIBwkenne yactuil BemecTBa. CBsI3b  CKOPOCTH
2.2 JBH)KEHUS  4acTULl C  TeMmmeparypoud. bpoyHoBckoe
nBKeHue, U dy3us
53 BzanmopeiicTBre YacTUI BEIIECTBA: IPUTKEHUE U

OTTAJIKUBAaHUC




ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHHE Ta30B,
KUAKocTed U TBEPABIX  (KPUCTAIIMYECKHMX)  Tell.
2.4 B3anmocBs3b MexAy CBOMCTBAaMH BEHIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJISIPHBIM

CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue paboOThI:
Ouenka JuaMeTpa aroMa METOJIOM psanoB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OneiTel 10 HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHHUS
ra3os.

OnbITBl 1O OOHApPYXKEHHWIO  JEHCTBHS  CHJI

MOJICKYJIAPHOT'O IPUTAKCHUA

JIBIDKEHUE U B3BAMO/IEMCTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JABH)KEHUE
12 Ckopoctb. CpenHsiss CKOpOCTb IPM HEPAaBHOMEPHOM
' IBUKEHUH. Pacdy€r myTH ¥ BpeMeHH BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
33 TeN KaK NPUYMHA MU3MEHEHUS CKOPOCTH ABM)KECHHUS TEll
Macca kak Mepa HHEpTHOCTH Tella
14 [InotHocts  BemiectBa.  CBsI3pb  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B €JUHMIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEI
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl c
' ITOMOILBIO JUHAMOMETpPA
37 SIBneHue TATOTEHMS U cwia TspKecTH. Cuila TSKECTH
' Ha Jpyrux maHerax. Bec tema. HeBecomocTs
38 Cwiia tpenus. TpeHue CKONBXEHUS M TPEHUE IOKOS.
' TpeHue B ipupojie U TEXHUKE
1.9 CrnoxeHue cuj, HaIpaBJIEHHBIX MO OJHOW HPSIMOM.
' PaBHOelicTBYIOIIIAS CHIT
310 [IpakTuueckue paboThI:

OnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBMIKEHUS




(wapuka B OKMJIKOCTH, MOJEIU  JIEKTPHUUECKOrO
aBTOMOOWJIA M Tak janee). OmpexneneHue cpegHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 110
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IJIOTHOCTH
TBEPIOTO Telna. OnbITHI, J€MOHCTPHPYIOLIHUE
3aBUCUMOCTh pacTshKeHUs (JepopManuu) NpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTB CHJIbI TPEHUSI CKOJIBKEHMSI OT BEca Tela U

XapaKTepa COIMPHUKACAIOIIUXCA HOBerHOCTeﬁ

3.11

dusnyeckue SBIEHUSA B IPUPOJE: IPUMEPHI IBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B JKUBOW U HEKUBOU IIPUPO/IE,

JIEHCTBUE CHUJIBI TPCHUS B IpUPOAC U TCXHHUKEC

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MIOJIIHUITHUKHN

JABJIEHUE TBEP/IBIX TEJI, )KMJIKOCTEH U TA30B

Hasnenue TtBEporo Tena. CrnocoObl yMEHbBIIEHUS U

+ yYBEJIUYEHUS 1aBICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBIICHUS Ta3a OT 00bEMa,
' TeMITepaTyphl
43 [Tepenada naBiaeHust TBEPABIMU TEIAMHU, KUIKOCTSIMHU 1
' razamu. 3akoH [lackans. [THeBMaTHUeCKHE MAIIIMHBI
3aBHCHUMOCTh  JaBIICHUS KUAKOCTH OT TJIyOHHBI
4.4 I'mapocraTudeckuit mapagokc. CooOIIAONTHUECS COCYIBI.
I'mapaBnuyeckre MeXaHU3MbI
AtMmocdepa 3emin u atmocepHoe naBieHue. [[puanHb
45 CYIIIECTBOBAHMS BO3AYITHOW o00o0mouku 3emiu. OTmbIT
. Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJ] YPOBHEM MOPS
46 N3mepenune armocdeprnoro mpapneHus. I[lpubopsl mmns
' nU3MepeHus: aTMOC(hEpHOro AaBJIECHUs
JleficTBrE KXUAKOCTH M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
4.9 [IpakTrueckue pabOTHI:




4.10

4.11

HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT
00béMa TMOTrpyKEHHOW B IKUAKOCTH YacTH Tea.
OnpeneneHre BHITAIKABAIONIEH CUIIbI, IEHCTBYIONIEH HA
TEI0,  IOrpyx’EéHHoe B KuAakocTb.  IIposepka
HE3aBUCHUMOCTH BBITAJIKMBAIOIIECH CHUJIbL, JCHCTBYIOIIECH
Ha TeNo B JKUIKOCTH, OT Macchl Tena. OMNBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHMBAIOLIEH
CHJIBI, JICHCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BEMA
NOTPYKEHHOW B KUAKOCTh YacTU TeJla U OT IUJIOTHOCTI
KUKOCTH. KoncrtpyupoBanue  apeomerpa WM
KOHCTPYMPOBAaHME  JIOAKM W  OIpeaesieHne  eé

Irpy30I10AbEMHOCTH

dusnueckue SIBIICHUSA B npupoae: BJIMSAHHC
aTMOC(i)CpHOFO JaBJICHHU Ha JKUBOU OpraHu3Mm, IJIaBaHUuC

pBIO

Texnuueckue ycTpoicTBa: COOOLIAIOIUECS COCYIBL,
YCTPOMCTBO BOJOMNPOBOAA, T'MIPABINYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoC,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexann4deckass MOIIHOCTh
53 [Ipoctele MeXaHM3MBI: pbluar, OJIOK, HaKJIOHHAas
' IJI0CKOCTh. [IpaBuiio paBHOBeCHs pblyara
5.4 [IpumeneHue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3onoToe  mpaBwio»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOT'O NEUCTBUA MEXaHU3MOB. ITpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast SHEPTUM TeNA, MOJIHITOrO HaJl 3eMIEN
5.7 Kunernueckas sHeprus
53 [lonHas MexaHW4yeckas SHEprus. 3aKOH M3MEHEHUS U
' COXPaHEHUS MEXaHUYECKON dSHEPTUU
59 [IpakTryeckue pabOTHI:

Onpenenenve  paboTbl  CUJIBl  TpPEHUs  MpuU




8 KVIACC

Kon
pa3jiena

PaBHOMEPHOM  JIBDKEHMM Tejla 10 TOPU30HTAIBHOU
oBepxHOCTU. McenenoBanye yCciaoBUi paBHOBECHS pblyara.
N3amepenne KIIJI HaknoHHOM mmockocTh. M3yyenue 3akoHa

COXpPaHCHUA MEXaHHUYEeCKOMH OHCPIrun

duznyeckue SIBICHUS B nOpupoac: pbHaru B TCIC

5.10
YeJnoBeKa
TexHuueckue yCTpOMCTBA: pblYar, MOABMKHBIA U
5.11 HETIOJABUKHBIN OJIOKM, HAKJIOHHAS IUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemMble 3J1eMEHTBI COlePAKAHUS
3JIeMEeHTAa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUU CTPOCHMs BellecTBa. Macca M pa3Mmepbl
' MoOsieKyJl.  OmbIThl, TOATBEPXKAAIOUIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKUHETUUECKOW TEOPUH
Mogenu  TBEPAOro, JKUAKOIO M ra3000pa3HOro
6.2 cocTosiHUi BemiecTBa. Kpucramanueckue u amopgHsbie
Tena
OOBsicHEeHHE CBOMCTB ra3oB, KHUJIKOCTEH 1 TBEPBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUHn
6.4 CMaunBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TeruoBoe paciupeHue u cxxaTue
6.6 Temneparypa. CBA3b TeMmIepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBUYKEHUS YaCTHUI]
67 Buytpennsst sneprusi. CriocoObl ”3BMEHEHHS BHYTPCHHEH
. SHEPrUU: TeIIonepeaaya U COBEpIIeHUE pabOThI
68 Bunpl temonepenauu: TEIUIONPOBOJAHOCTb, KOHBEKIIMS,
. W3JIy4eHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TemiooOMEH M TEIOBOE pPaBHOBECUE. Y paBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTAITMYECKUX BEIICCTB.
. VY nenpHas TenuoTa miaBJICHUs
[MapoobOpa3zoBanne w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYpenpHas  Temora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUIEHHUS OT aTMOC(epHOro
JIaBJICHUS
6.13 BnaxxHocTs Bo3iyxa
6.14 OHeprus TomIuBa. Y ienbHasl TeII0Ta CropaHus
[Mpunnuner  pabotel  TermoBbix — aBuratenceit  KITJ]
6.15 TEIJIOBOTO JIBUTaress. TersioBble JBUraTeIN M 3allluTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TEIIOBBIX
6.16
rporieccax
[IpakTuueckue paboThI:
OneiTbl 1O OOHAapy)XEHHIO  JEHCTBUSL  CHJI
MOJIEKYJISIPHOTO TTPUTSIKEHUSI.
OnbIThl 1O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOMU
COJIM WJIU caxapa.
OnbITel TIO HAOIOJEHUIO TEIJIOBOTO PACIIUPECHHS
ra3oB, KUJAKOCTEH M TBEPIBIX TEI.
6.17 Onpenenenue AaBleHus BO3Ayxa B OalNIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WK OXJIaKICHUS.

[IpoBepka rUMoOTE3bl JTUHEWHOW 3aBUCUMOCTH JJTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMIlepaTyphbl.

HalGmronenne nsMeHeHus BHyTPEHHEH YHEPTUU Tea B
pe3ynbTare Terionepeaadu 1 paboThl BHEITHUX CHUII.

Hccnenosanue SIBJICHUS TETI000MeHa pu




CMEILIHMBAHUU XOJOJIHOW U rOPSYEN BOJBI.

OnpeneneHue KOJHUYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM METaUTHYeCKUM
LAITUHIPOM.

Onpenenenue yenbHON TEINIOEMKOCTH BEILLIECTBA.

HccnenoBanue mpoiiecca uCrapeHusl.

Onpenenenre OTHOCUTEIBHOM BIAXXHOCTH BO3/yXa.

OmnpeneneHue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

Ousnyeckue SBICHHUS B MPUPOAE: TMOBEPXHOCTHOE
HATSAKCHUC W KAIWJUIAPHBIC ABJICHHA B IIPUPOJC,
6.18 KpHUCTaJUIBI B IpUpoJe, u3inyuenue CoHIa, 3aMep3aHne
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

TexHu4eckue  yCTpOMCTBA:  KalWJUIAPBI, MPHUMEPHI
UCIIOJIb30BaHUsl KPUCTAIUIOB, JKUIKOCTHBI TEPMOMETD,
6.19 JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETP, MapoBas TypOHHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 31eKTpUUYECKUX 3apsI0B

B3aumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEIT OT

BCJIMYUHBI 3apsAa0B U paCCTOAHUA MCKIY TeJ'IaMI/I)

Onexrpuueckoe nosie. Hanpssk€HHOCTD IEKTPUYECKOTO
7.3 nons. [IpuHOMN cynepno3uuuu 3JIEKTPUYECKUX IOJIEH

(Ha KaUECTBEHHOM YpPOBHE)

Hocurenu QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIf/'I

7.4 anekTpuyeckuil 3apsia. Ctpoenue aroma. [IpoBognuku n
TUDJIEKTPUKU
7.5 3aKOH COXPaHEHHUs IEKTPUUYECKOTrO 3apsa

ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
3JIEKTPUYECKOr0 TOKA. ICTOYHMKH OCTOSSHHOTO TOKA




HenicTBust 3JIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KUJKOCTAX U rasax
. Onektpruyeckass nenb. Cuna TokKa. OJNEKTPUYECKOE
' HaIpsHKEeHUE
=9 CornpotuBieHune MPOBOJHHUKA. VY nenbHoE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa /j1s1 yyacTka Lenu
711 [TocnenoBarenbHOE W MApPAJUIENBHOE  COCIUHEHUE
' MIPOBOTHUKOB
PaGora M MOIIHOCTH 3IEKTPUYECKOTO TOKAa. 3aKOH
7.12
oy — Jlenna
13 DNeKTpUYecKue Henu U MOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThHl. B3aumoneicTBHEe MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe moNe 3eMiM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE MOJI€ 3JIEKTPUUECKOTO TOKA.
. [IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MarHUTHOrO MOJISI HA MPOBOJHUK C TOKOM.
717 DNEeKTpOoABUTATENlb MOCTOSIHHOrO ToKa. Mcnonb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCTIOpTE
Onbitet @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykund. [Ipasuio Jlenna
DNEeKTpOreHepaTop. CrniocoOsI MOJIyYeHUS
7.19 NEKTPUYECKOM  BHEPrHMHM.  OJIEKTPOCTAaHLMU  Ha
BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHUHI
[IpakTuyeckue paboOTHI:
7.20 OMNBITHI 110 HAOJIOACHHIO AICKTPU3ALNH TET UHAYKITHEH

Y TIPU COMPUKOCHOBEHHH.




HccnenoBanue nEUCTBHUS DJIEKTPUYECKOrO IO  Ha
IPOBOJHUKH U TUIIIEKTPUKH.

COopka m mpoBepka pabOTHI AJIEKTPUUYCCKON IIETH
MOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHUe CHIIBI TOKA.

W3mepeHue u peryinpoBaHre HaNpsyKEeHUsI.
HccrnenoBanne 3aBUCUMOCTH CHUITBI TOKA, HTYILIETO Yepe3
pPEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HAPSIKEHUS
Ha pe3HCTOpE.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCHUMOCTh
ANEKTPUYECKOTO COTPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJTOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mpaBuia CIOXKEHHS HANPSKEHUW  TPHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuna isi CUJIBl TOKa TpU HapauieIbHOM
COCNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOT0 TOKa, HIYLIEro 4Yepe3 Ppe3UucTrop.
OnpeneneHre  MOIIHOCTH  DJIGKTPUYECKOTO  TOKA,
BbIIeJIsieMOl Ha pe3uctope. MccnenoBanre 3aBUCUMOCTH
CUJIBl TOKA, MAYIIETO 4Yepe3 JaMIOuKy, OT HaIpsSKEHUS
Ha Heil. Onpenenenue KIIJ] narpesatens. MccnenoBanue
MarHUTHOTO B3aMMOJICHCTBUS TOCTOSHHBIX MAarHHUTOB.
N3y4yeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB MPH
ux oObeaMHEHMH W  paszneneHuu. VccnemoBaHue
JEHCTBUS 3JEKTPUUECKOT0 TOKA Ha MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIOIIME  3aBUCHMOCTH  CHIIBI
B3aMMOJCHCTBHSI KATYIIKH C TOKOM M MarHUTa OT CHJIBI
TOKa W HalpaBJIeHHUs TOKa B Karyimike. V3yudeHue

ﬂeﬁCTBHH MAariuMTHOIrO II0Jisi Ha IMPOBOJHHUK C TOKOM.

KouncrpyupoBanue u U3y4YeHHe paboThl
3JIEKTPOABUTATEIIA. N3mepenue KILJ
JJIEKTPOABUTaTENIbHON  YCTAHOBKH. OneiTel 1O

HUCCICOOBAHUIO SABJICHUSA SHGKTpOMaFHHTHOﬁ WHAYKIUN:




HUCCICIJOBAaHUC W3MEHCHUI 3HAUCHUS U HaIlpaBJICHUA

WHYKIIMOHHOTO TOKA

7.21

®dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKHE
SBIICHUST B  atMocdepe, IJIEKTPUYECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE MoJie 3eMiH, Apeid MOIIOCOB,
POJIb MATHUTHOTO TOJIS JIs1 dKU3HHU Ha 3eMJIe, OIS PHOE

CHUAHUC

7.22

TexHuueckue yCTpPOMCTBA: AJIEKTPOCKOM, aMIepMeETp,
BOJIETMETp, PEOCTAT, CUETUHMK DJICKTPHUECKON SHEPTHH,
JIEKTPOOCBETUTENIbHBIE ~ TPUOOPHI,  HarpeBaTeIbHBIC
AJICKTPONPUOOPHI (mpumepsl), AICKTPUYCCKUE
NPEOXPAHUTEH, JJIEKTPOMArHUT, 3JICKTPOJBUTATEIb

IMOCTOAHHOI'O TOKA, rEHEpAaTOp MOCTOAHHOT'O TOKa

9 KIIACC
Kon
Konx snemenra [IpoBepsiemble 371EMEHTBI COACPKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanndeckoe aABWXKEeHHE. MarepuanbHas — TOYKa.
. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE JBUKEHHE
HepaBaomepHoe IIPSIMOJIMHEIHOE JBUKCHHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpPOCTb  Tejla  IIpH
8 HEPABHOMEPHOM JIBH)KEHUU
95 Yckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEMHOE
' JIBUKECHHE
8.6 CBobonnoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE IBMKEHUE 110 OKpYKHOCTU. [lepron u
8.7 yactota oOpameHus. JIuHeliHas U yrJioBas CKOPOCTH.
LleHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 IlepBsiit 3akoH HproToHa




8.9

Bropoii 3akon Herotona

8.10 Tpetuii 3akoH HeroToHa
8.11 [IpuHIMTT Cyneprno3uIuy CHUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cuja TPEHHs] CKOJBXKEHUS, CHUJia
' TPEHUs TIOKOSI, IPYTHE BUBI TPEHUS
g 14 Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHne cBOOOIHOTO TaICHUS
%15 JBuxenne  mnaHer  Bokpyr  Comnma.  IlepBas
' KOCMHUYecKasi CKopocTh. HeBecoMOCTh U meperpy3ku
%16 PaBHOBecue  MmarepuasibHOM  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPIOro Tella € 3aKPEIJIEHHOM OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TskecTu
8.18 Nmnynbe Tena. M3menenrne ummnysnbca. UIMmynbe cuiibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexannyeckast paboTa U MOLTHOCTh
829 PabGora cun TsxectH, ynpyroctu, TpeHus. CBs3b
' SHEPruM U paboThI
223 [TorennuanbHass SHEpPrus Tejla, MNOJHATOrO  Haj
. MMOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPrUU
[IpakTrueckue paboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIM JIBWKEHUS IlIapuKa IO HAaKJIOHHOW IUIOCKOCTH.
827 Omnpenenenne yCKOpeHMsI Telna IPU PABHOYCKOPEHHOM

JIBUKEHHUH 10 HAKJIOHHOM MIOCKOCTH.
HccnenoBaHnue 3aBUCUMOCTH IYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.

IIpoBepka rumoTessl: €cClM NpPU PABHOYCKOPEHHOM




8.28

8.29

JIBUKEHUHM 0€3 HaualbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHSI CKOJTBKCHHUS
OT CuUJbl HOpPMalnpHOrO JaBieHus. OnpeneneHue
Kod(uimeHTa TpeHUs CKoubxkeHus. OnpeneneHue
KECTKOCTU TpYyxkuHbL. Onpenenenue padOThl CUIIBI
TPeHHsI TIpU PABHOMEPHOM JBWKCHHHM Tella TIO0
TOPU30HTANBHON mMoBepxHOCTU. OmnpeneneHue padboOThI
CWJIBI  YIPYrOoCTH  MNpU  MOABEME  TIpy3a C
UCIIONIb30BAaHUEM  HEMOJBIKHOTO U MOJBUKHOTO
0JI0KOB

dwusndecKkue SBICHUS B MPUPOJIE: MPUIUBBI U OTJIHBHI,
nBuxkeHre TiaHeT CONIHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHUSA, PAKCTHL

MEXAHUYECKHUE KOJIEBAHM A 1 BOJIHBI

KonebatenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKHI

>l KoJIeOaHUi: IepuoJ], YacToTa, aMIUIUTY 1A
97 MareMaTuyeckuii 51 IIPY>KUHHBIN MasTHUKHU.
' IIpeBparenre sHEpruu Npu KouedaTeIbHOM JIBUKEHUU
93 3aryxaomue KosneOaHus. BbIHyX/JIeHHbIE KoJeOaHHUS.
' Pe3zonanc
Mexannyeckue BoaHbl. CBONCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHeEIe M NONEpeYHBIE BOJHBL. JlIMHA BOJHBI H
. CKOPOCTb €€ pacHpOoCTpaHEHHUs. MexaHM4eCKHe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHIE BOJTHBI
9.5 3Byk. ['poMKOCTH 1 BbICcOTa 3ByKa. OTpakeHHe 3ByKa
9.6 WHdpa3Byk U yabTpa3ByK
ITpakTueckue pabOTHI:
Ompenenenre 4YacTOThl HW  TEepUoAa  KoJeOaHWi
9.7 MaTEMaTUYECKOT0 MasTHUKA.

Ompenenenre 4YacTOThl HW  TEepuoaa  KoJeOaHWi

IIPY’KUHHOTO MAsITHUKA




UccnenoBanre 3aBUCHMOCTH TepUoaa  KoJeOaHUI
IIOABCIICHHOTO K HHUTH rpy3a OT MOJMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH  Tepuoja  KoJeOaHUI
MpY>KUHHOTO MasiTHUKa OT Maccel rpysa. IIpoBepka
HE3aBHCUMOCTH nepuosa KoJIeOaHMH1 rpy3a,
IIOABCIHICHHOI'O K HHUTH, OT MACCHI rpy3a )41 )I(éCTKOCTI/I

npyxuHbl. M3Mepenne yckopeHusi CBOOOIHOTO MaIeHuUs

dusznyeckue SBIEHUS B MPHUPOJAE: BOCIPUATHE 3BYKOB

9.8 ’KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHUYECKHE BOJHBI,
IlyHaMH, 9XO0
99 TexHUYECKHE YCTPOMCTBA: 3XOJOT, HCIOJb30BAHHE

yIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE IT1IOJIE 1 9JIEKTPOMATI'HUTHBIE BOJIHbI

:‘)J'ICKTpOMaFHI/ITHOC I10JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH
10.2 [IIkana 31€eKTPOMarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas npupoja csera. CKOpPOCTh CBeTa.
' BoiHOBBIE CBOICTBA cBETa
10 [TpakTdeckue pabOTHI:
10.4 N3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
duzuyeckre SBICHUS B MPUPOJAE: OHOIOTHYECKOE
10.5 JICHCTBHE BHUJIUMOTO, yIbTpaduoIeTOBOIO u
PEHTTEHOBCKOT0 U3ITy4eHHUN
10.6 TexHnueckue YCTPOWCTBA: HCTIOIB30BAHUE
' AIIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyuyeBasg monenp cBeta. MicrouHuku cera
11.2 IIpssMonuHENHOE pacpoCTpaHEHUE CBETA
1 113 Otpaxenue ceera. [Imockoe 3epkano. 3aKOH OTPaKEHHUS
' cBeTa
114 [Ipenomnenune cBera. 3aKOH MPEIOMJICHHS CBeETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xox nydei B IMH3E




11.6

Onrtuyeckas cuctema QoToanmapaTa, MHUKPOCKONA |

TCIICCKOIIa

11.7

I'ma3 kak onrudeckas cucreMa. bnM3opykocTs H

JAJIbHO30PKOCTH

11.8

Paznosxenue 0eyoro cBera B CIICKTP. OmnrprTel HeroTOHA.

Cnoxenue CIICKTpAJIbHBIX IIBETOB. I[chepcml CBCTa

11.9

11.10

[TpakTrueckue pabOTHI:

HccnenoBanue  3aBUCHMOCTH  yIJIla  OTPaKECHUS
CBETOBOTO JIy4a OT yTJIa Ta/ICHHs.

W3ydeHne xapakTepUCTHK H300paKeHUs TIpeIMETa B
TUIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH  yIila TPETOMIICHUS
CBETOBOIO JIy4a OT yIjila MAaJCHHUS HA TPAHUIIEC «BO3IYyX —
CTEKIIO».

[Tomyuenue n300pa>keHuit ¢ MOMOIIbIO coOuparomen
JIH3BIL.

Omnpenenenre HOKYCHOTO PACCTOSHUS M ONITUYECKON
CHJIBI COOMpAIOIIEH TNH3HI.

OmBITHI IO Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHUIO 1IBETA MPEAMETOB MPU HUX

HaOJIIOICHNH Yepe3 BETOBbIC (DHUITBTPHI
dusnueckue sBICHUs B mpupoje: 3atmenus ConHia ¥
JlyHbl, 1BeTa TeJ, ONTHYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpaxius, pagyra, MUPax)

11.11

Texuuueckue YCTpOﬁCTBaI OYKH, IMEPHUCKOII,

dboToamnmapar, ONTHYECKHUE CBETOBOIbI

12

KBAHTOBBGIE

ABJIEHUA

12.1

OmnbiTel Pesepdopna u mnnaHerapHas MoJenb aToMa.

Mopnens aroma bopa

12.2

I/ICHYCI(aHI/IC H mOoriaomeHue€ CBCTa aTOMOM. KBaHTHI.

JIuneityaTpie CIEKTPhI

12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- ¥ raMmma-u3IydeHus

12.4

Crpoenune aromHoro szapa. HyxioHHas Moxenb

aToMHOTO siapa. M3oTomsl




PannoaktuBHbie mpeBpanienus. [lepuon momypacmana

12.5
aTOMHBIX 7P
106 SnepHple peakuuu. 3aKOHbI COXpPAHEHMs 3apsAA0BOrO U
' MacCOBOI'0 YHCEI
12.7 DHeprusi CBA3M aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
123 Peakuuu cunTesa u nencHus sauep. ctouHukn sHepruu
' ConHua u 3BE31
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' U3JIy4YEHUN Ha )KUBBIE OPraHU3MbI
[TpakTueckue pabOTHI:
HaOnronenue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
U3ITy4EHUsl.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YaCTHIIbI
110 TOPMO3HOMY TyTH (110 (hoToTpadusiM).
W3mepenue painoakTuBHOro hoHa
@dusnyeckue SABICHUS B INPUPOJE: ECTECTBEHHBIN
pasioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYeHUE MPUPOJHBIX MUHEPAJIOB,
JICUCTBHE PpAJUOAKTUBHBIX H3JIy4YEHUH HA OpPraHu3M
4eJI0BEKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUyalIbHbBIA JO3UMETP, Kamepa Bunbcona




HPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHMSI K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTI0 001ero oopasosanus Ha ocHope PI'OC

[lonumanue ponu  (QU3MKM B  HAYYHOM  KapTHMHE  MMpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBSI3U

U T03HAaBa€MOCTH SBJIICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremoobOpasyromeil poau (UMK B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHUKHM M TEXHOJOTuH, 00 3BOJIIOLUU
(GU3MYeCKUX 3HAaHUN W UX POJM B LIEJIOCTHOM €CTEeCTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJE POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuu (BELIECTBO M TMOJE), O ABMKCHHH Kak
croco0e CyIecTBOBaHUs MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON T€OpUU
CTPOCHHUSI BEHIECTBA, O (DM3MUYECKOW CYIIHOCTH SIBICHHHA TPUPOIBI

(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3UUYECKUX SIBICHUN

B OKpYXXalOUIEM MHpE, BBIIEISAS HUX CYLIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

Bnagenne ocHoBaMH IIOHSTHHHOIO arrmapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I?>I/IKI/I U HCIIOJIB30BAHHME HX I PCHICHUA yLIe6HI>IX 3aJa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBaA TCI, (pI/ISI/I‘-IeCKI/IC SABJICHUA H

MIPOIIECCHI, UCTIOJIBb3Ysl (PyHTAMEHTAIbHBIC U IMIUPUUECCKUE 3aKOHBI

YMeHne onnuceBaTh HU3YYCHHBIC CBOMCTBA TN U (bHSI/I‘IeCKI/Ie SIBJICHUA,

UCTIONB3Ys (PU3HUECKUE BETHUNHBI

Bnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C YYETOM
coOoieHns paBul O€30MacHOrO Tpyjaa: HaOIMoJeHuE (QU3HIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY




U3 JaHHOro Habopa 00OpyIOBaHUS MO HMHCTPYKIMH, OMMCHIBATH XOJI
OTIBITA U 3aIMCHIBATH €T0 PE3YIbTAThl, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHHUE MPSMBIX M KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BETUUHH:
YMEHHME IUIAHUPOBAaTh MW3MEPEHMs, CaMOCTOSTENBHO CcOOMpaTh
SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY IO HMHCTPYKLHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBl M AHAIU3UPOBATh IOIYUYEHHBIE PE3YJIbTAThl C
y4E€TOM 3a/IaHHOM MTOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENILHO ~ COOMpPAaTh AKCHEPUMEHTAIBbHYIO YCTaHOBKY U
IPOBOAMTH  HCCIEAOBAaHWE IO  UHCTPYKLUHU,  MPEACTABIATH
MOJy4YEeHHBbIE 3aBUCUMOCTH (DU3MYECKHX BEJIWYMH B BUIE TaONIUIl U
rpauKOB, yYUTHIBATH MMOTPEITHOCTH, AETATh BEIBOBI 110 Pe3yJIbTaTaM

HCCIICAOBaHUA

[ToHnmaHue  XapakTepHBIX  CBOHCTB  (pu3MuecKkux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJETU CTPOECHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAs MOJENIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO f]pa) U yMEHHE NPUMEHSTh UX UId

00BsICHEHHS (I)I/I3I/IIIGCKI/IX nponeccoB

YMeHne 0oOBACHATHh (U3MYECKHE MPOLECChl U CBOWCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallM MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUUMHHO-CIICICTBEHHbBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha U3YUEHHBIE CBOMCTBA (PU3HMUECKUX

HBHGHHﬁ, (I)I/ISI/ILICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MO CIIN

YMmenue pemath pacuéTHbele 3anauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIONB3Ysl 3aKOHBI W (opmysbl, CBs3bIBalOlIME (pU3MUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMCBIBaTh KPAaTKOE YCIIOBHE 3aJayH,
BBISBIISITh HEAOCTAIOLINE JaHHbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOX0ouMbIe 1Jis €€ pelIeHUs, UCII0JIb30BaTh CIPABOYHbIE TaHHBIE,

IIPOBOJUTH PAcy€Tbl U OLICHUBAThb PEAIUCTUYHOCTH IIOJy4YEHHOIO
3HaYeHUs] (PU3NYECKOW BEIMYMHBI, YMEHHE OINPEAEISATh Pa3MEPHOCTH

(bu3n4ecKoil BETMUMHBI, TOJyYEHHON MPHU PEIICHUH 3a/1a41

YMeHHre XapakTepu30BaTh MPUHLMUIBI JCUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHUCIE OBITOBBIX MPHOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO UX OMHCAHUIO, UCIIOJIb3YS 3HAHUS O

CBOMCTBAax (DU3WYECKUX SBICHUHW W HEOOXoauMmble (DHU3NUYECKUE




3aKOHOMEPHOCTHU

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3MYECKHX SBJICHUSAX B
MOBCEIHEBHOM KM3HM JJIs1  oOecriedyeHus O€30HMacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHUYECKUMH
YCTPOWCTBAMHU, COXpPAHEHUS 3I0pOBbsI W  COONIONEHUS HOPM
IKOJIOTHYECKOTO TIOBEJCHHS B OKPYXKAlOIIeH cpene; MOHMMaHue
HEOOXOMMOCTH TMPHUMEHEHHs JOCTHKCHUNA (UMK U TEXHOJIOTUH

AJI1 palfiuOHAJIBHOT'O ITPUPOAOIIOJIB30BAHHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUs U MPEACTaBICHUS HHPOpMAIUU
(GU3NIECKOTO CO/AEpKaHUsI C HCIIOJIB30BAaHHEM HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OIIEHUBATh JOCTOBEPHOCTh
MOJTy9eHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBIMIOJTHEHUM Y4Y€OHBIX 3aJjaHUM HayYHO-NOMYJISIPHYIO JIUTEPaTypy
(bu3MUECKOro cojaepKaHus, CIPAaBOYHbIE MaTepHalbl, PECYypChl CETH
WutepHer; BnaaeHue 0a30BbIMH  HaBBbIKAMU  [IPeOOpa3OBaHUA
uH(pOpMallMd U3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTyIO; YMEHHE
co3/laBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITIPOBEPAEMbBIX HA OI'D
1HO ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHndeckoe JBHXKXCHHUC. MaTepHaanaﬂ TOYKa. Cucrema OTCuUéTa.

OTHOCHUTENBHOCTh JABUXKXCHUA

PaBHoMepHOe u HepaBHOMepHOe nBuxkeHHe. CpenHsisi ckopocTs. Popmyna 1

)

1.2 BBIYHCIICHHSI CpETHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE MpsSMOJIMHEHHOE IBWKCHHE. 3aBUCUMOCTH KOOPIWHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSMOIUHEHHOTO TBUKCHHUS:
13 (1) =x,+ut
['paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, TMPOEKIUU
MepeMeNICHHs, TYTH, KOOPAWHATHI TPU PABHOMEPHOM TMPSIMOJIMHEHHOM
JBUKCHUH
3aBHCHUMOCTh KOOpAWHATHl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHHUS
2
S =vp =i+ ay = ;
2
DopMynBl JUTSI TPOCKIIUU TIEPEMEIICHHS, TPOCKIIUA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JTBUKCHHH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_\'('f) =g T4, Z,
a,(f) =canst,
U:.‘f: - U].I: zzax‘gr
['padmkn 3aBUCHUMOCTH OT BPEMEHH JJIsi MPOCKIUU YCKOPECHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIUH IEePEMEIICHUs, KOOPJIWUHATHl IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JABHKCHUU
CBobonnoe maaenue. DopmyIbl, OMHMCHIBAIONIME CBOOOJHOE MaJE€HUE Tea I0
1.5 BEePTHKAIN (IBI)KEHHE TeJda BHHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxm 3aBUCMMOCTH OT BpeMEHH /sl NPOEKLUUU YCKOpPEHUS,




IOPOEKIIUH CKOPOCTH M KOOPAMHATHI TMpU CBOOOJHOM TMaJeHUU Tela IIo

BEPTHUKAIN

CkopocTh pPAaBHOMEPHOI'O JBMJKEHHUS Teja 10 OKpykHocTH. HampaBnenue
CKOpOCTH.

dopmysia s BBIYMCIEHUS CKOPOCTH 4Y€pe3 PaJuyC OKPYHKHOCTH U TEPUOL

oOparieHus:
2nR
L=
T

HGHTPOCTpeMI/ITeHBHOC YCKOPCHHUC. Hanp ABJICHUC LCHTPOCTPCMUTCIBbHOI'O

ycKkopeHusi. @opmyJia 15l BBIYUCICHUS] YCKOPEHUS:

1.6
2
a. = (&
R
®dopmyta, CBSI3bIBAIOIIAS TEPUOJ U YACTOTY OOpaIeHHUS:
1
V= —
T
Macca. IlnotHocts BemectBa. opMyria AJisi BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas enuarHa. CIIoKeHUE CHUT
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarnpaBieHHOCTh BEKTOPA YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEHCTBYIOMIEH Ha
TEJI0
Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F p _Fl—>2
12 Tpenue mokost U TpeHUe CKOJIbxKeHUs1. PopMyIia Jj1sl BEIYUCIECHUS MOAYJISl CHUJIIbI

TPECHUSA CKOJIBXKCHUSA:




F_=n-N

1.13

Hedbopmaruss tena. Ynpyrue W Heymnpyrue nedopmaruu. 3aKOH YIPYroi

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOT'O TATOTCHUA:

My -1
F=Gg.-—L1_2%
R
Cuita TshkecTH. Y CKOpeHHEe CBOOOTHOTO MaACHUS.
®opmyia 1715 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M MoBepxHOCTH 3emiu: F = mg.
JIBmxenue rtanet Bokpyr Counnia. [lepas KocMuuecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbc Tena — BeKTOpHast pu3ndeckasi BeIMYMHa.
p=mo

I/IMHyJ'HpC CHCTEMEI Tel. MI3MeHeHue HUMITYyJIbCA. I/IMHy.TIBC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsI UMITYJIbCa JJIs1 3AMKHYTOM CUCTEMBI TEN:
p=myU i,y =const
PeakTnBHOE NBMKEHIE

Mexanunyeckas padora. @opMyiia Jj1s1 BEIYUCICHUS PaOOTHI CHIIBL:

A=Fscosc

Mexannueckass MOITHOCTD:

n=4
I

1.18

Kunernueckas n MOTCHIHAJIbHAsA SHCPIrus. dDOpMyna JUIA BBIYHCIICHUA

KMHETUYECKON IHEPTHHU:

H!UE
Ey ="

TeopeMa o kuHeTHUeCKOU dHeprun. Popmysia 1 BEIYMCICHUS IOTEHIUAIBHON




OHCPIuM T€Jia, IOAHATOIO

Hax 3eMIIEH:

E,=mgh

Mexaandeckas OHCPIUA:

E=E.+E P
L.19 3aKOH COXpaHEeHHs] MeXxaHn4eckoi saHeprun. dopmyna g 3aKk0Ha COXpaHEHUs
MEXaHHYECKON SHEPrUU B OTCYTCTBHUE CUJI TpeHUs: E = const.
[IpeBpalieHrie MEXaHUYECKON SHEPTUHU MTPU HATUYUU CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peryar. MomenT cunbl: M - Fl.
VYciioBre paBHOBECHS pblyara:
M +M +..=0
1.20
[ToaBuxHBIN 1 HeTOABWKHBIN O0510ku. KITJI mpocThix MEeXaHU3MOB,
n= Anonesaas
A‘S&TII."IH
JlaBiieHue TBEpAOTO TENA.
dopmya 11 BBIYMCICHUS 1aBIICHNs TBEPJAOTO Tella:
_F
P= G
191 JlaBnenue raza. ATMmocepHoe JaBiIeHUE.
. I'mapocratnyeckoe naBjieHUE BHYTPHU KUJIKOCTH.
®opmyna 1151 BBIYUCICHUS TaBJICHUS BHYTPH KUIKOCTH:
P=PE+DPu,
1.22 3axoH Ilackans. ['mapasianueckuii mpecc
3akoH Apxumena. Popmyna Ajig ONPENECICHHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJIO, MOTPYKEHHOE B KUIKOCTh WJIN Ia3:
1.23

VYcnosue nnaBanus tena. [InaBanme CYZ0B U BO3AYXOILJIaBaAHUEC




1.24

Mexanuveckue KosieOaHus. AMIUIMTYZa, TEPHOJ W YacToTa KOJICOAHUM.

®dopmyiia, CBA3BIBAIOIIASA YACTOTY U MEPUO]] KOJIeOaHHIA:

1.25

MareMaTuueckuii M INPYXKUHHBIM MasaTHUKH. [IpeBpalieHue >SHepruu Ipu

KoJIe0aTeIbHOM JABHXCHHUHU

1.26

3aryxaromue kojaebanus. BeiHyxaeHHbie Konebanus. Pe3onanc

1.27

1.28

MexaHndecKkue BOJIHEL. HpOI[OJ'IBHBIC U TIOIICPCYHBIC BOJIHBI. IIJ'II/IHa BOJIHBI H

CKOPOCTb PacpOCTPAHEHUSI BOJTHBI:

h=v-T

3Byk. I'poMkocTh U BbIcoTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI HAa T'paHULE

IByX cpen. H(pa3Byk U yIbTpa3ByK

1.29

Tlpaxmuueckue pabomol

N3mepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIBI; KECTKOCTH
OPYXKUHBL, KOOPPUIIMEHTa TPEHUS CKOJBXKEHUS; padOThl CHIIBI TPEHUS, CHUJIIBI
YIOPYTOCTH; CpPEIHEH CKOPOCTH JABWKEHHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH,
YCKOpeHHUs OpycKa MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuosia  KojaeOaHWi MaTeMaTHMYeCcKOro MasTHHUKA, 4YacTOTBl M Iepuojaa
KOJIeOaHMI PYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIETO HA PhIYar;
paboThl CHJIBI YIPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME TPy3a C MIOMOIIBIO TTOJABHXHOTO
OJ10Ka.

HccnenoBanre 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOU
YacTH Teja U OT INIOTHOCTHU JKMAKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIICH CUJIBI
OT MacChl TeJa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJLHOTO JaBJICHUS U OT
poJla MOBEPXHOCTHU; CUJbl YNPYrOCTH, BO3HUKAIOLIEH B NPYXKUHE, OT CTENEHU
nedopmaluu NPy KUHBI; YCKOPEHHUs OpyCka OT yrIJla HakJIOHA HampaBIISIONICH
nepuoAa (4acToThl) KOoJeOaHUN HUTSHOTO MAasSTHHKA OT JUIMHBI HUTH; TEpUOMA
KOJIeOaHWI MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTHU TPY>KUHBI;
HCCIIEIOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KMBOM U HEKUBOU IIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOIE U

TEXHUKEC, TMPUIHMBBI W OTJIMBBI, JABWXXCHHC IIJIAHCT ComHeyHoM CHUCTEMBI,




pPEaKTUBHOE JBHIKEHUE KUBBIX OPIraHU3MOB, PbIYard B TEJIE YEI0BEKA, BIUSIHHUE
aTMOC(EpHOrO JaBJICHUS HA JKMBOW OpraHU3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KUBOTHBIMHU, 3CMIJICTPACCHHUC, celicMUUecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yC‘WlpOlZCI’)’lBG.’ CIIMAOMETP, AATYUKHU IIOJTOXKCHUSA, PACCTOSAHHUA U
YCKOpPCHUA, AOUHAMOMCTpP, IMMOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BI/I)KHHﬁ n

HCHO,Z[BI/I)I(HBIﬁ 6J'IOKI/I, HAKJIOHHAsA IINIOCKOCTh, IMPOCTBIE MCXAaHU3MEI B 6I>ITy,

131 cooOmrarommecss CoCy/Ibl, YCTPOWCTBO BOJOINPOBOJA, T'MIIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPLIHEBOH HAcOC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIC ~ TIOJIO)KEHHUSI ~ MOJICKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOCHHS

2.1 BelecTBa. Mojienu TBEPAOTo, KHUJIKOTO U ra3000pa3HOro COCTOSHUI BelecTBa.
Kpucramnmmueckne n amopgHbie Tena

25 JBwkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHHS YAacTHULl C

' Temreparypoii. bpoynosckoe asrkenue, nuddyzus

23 CMauuBaHue U KalWUISIPHbIE SIBICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TennoBoe paBHOBeCHE

26 Buytpennsist sneprusi. Pabora m Teruiomepenadya Kak CIIOCOOBI WM3MEHEHHS

' BHYTPEHHEH 3HEPrUu

2.7 Bunpl Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIUS, U3TyYCHHUE
HarpeBanme w oxmaxaeHue Ten. KoOIMYeCTBO  TEIIOTHL. — YaelbHAas
TEMJI0EMKOCTD:

2.8
O=cm(ty—t)
3aKOH COXPAaHEHHUs PHEPrMHM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOIO
Oananca:

2.9

O +0, +..=0
Ucnapenne u koHuaeHcanuda. M3meHeHne BHYTPEHHEH SHEpPruuM B MpoLECCe

510 UCTapeHus W KoHAeHcanuu. KumneHue IKUAKOCTH. YJenpHass TerioTa

. napoo6pazoBanusi: L = O/m

2.11 BnaxnocTe BO3ayXa




[InaBnenne wu Kpuctamusanusa. V3mMeHeHHe BHYTPEHHEH HHEpPruu MpHu

IJIaBJICHUU U KpUCTAJIJIN3alluH. yIICHBHaH TCIJIOTA IJIaBJICHUA:

2.12 ) 0
Cm
BuyTpeHHsIs1 sHeprus cropanus TOIUIMBA. Y I€JbHAs TEIJI0Ta CTOPAHUS TOIINBA:
2.13 q=0/m
2.14 [Mpunnune! padoTe! TeroBeix apurarenei. KITJl temmoBoro nBuraress
IIpaxkmuueckue pabomul
W3MmepeHune ynenpbHOW TEIIOEMKOCTH METAJUIMYECKOrO LWIMHAPA; KOJIWYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCHPOBAHHON
Maccbl, B KOTOPYIO OIIyIIEH HarpeTbli LWINHAP; KOJWYECTBA TEIIOTHI,
2.15 OTJAHHOI'O0 HAarpeTbiM LWIMHAPOM, IIOCIE OIYCKAaHMsS €ro B BOJLY KOMHAaTHOU
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YAEIbHOW TEIMJIOTHI
iaBieHuss Jpga. VccnenoBaHwe W3MEHEHUs TEMIIEpaTypbl BOJBI  MIPHU
Pa3IUYHBIX YCJOBHSX; SBJICHHS TEIUIOOOMEHA MpU CMEIIMBAHUU XOJIOJAHOM U
ropsiuei BOAbI; IPOLECCA NCTIAPEHHUS
Qusuueckue sa6nenUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KalMJUIIpPHbIE
2.16 SBJICHHSI B TPUPOJIC, KPUCTAUIBI B mpupone, usznydenue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHKUe POCHI, TyMaHa, MHEsl, CHera
Texnuueckue ycmpouicmea: KalWIISAPbI, IPUMEPBI UCIIOIb30BaHMsI KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
. JIOMOB, TUTPOMETpBI, IICUXPOMETpP, MapoBas TypOWHA, JBUTraTeilb BHYTPEHHEIrO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Ten. J[Ba BUaa 3JIeKTPUUECKUX 3apsiioB
3.2 B3anmMogeiicTBue 3apskeHHbIX Tel. 3akoH Kyiona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
14 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnouns. [IpuHiun
' CYINEPIIO3UINH NEKTPHUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »nektpudeckux 3apsaoB. JleWcTBUE SIEKTPUYECKOrO TMOJA Ha
' ANIeKTpudecKue 3apsbl. [[pOBOAHMKYN M TUANEKTPUKH
3.6 [locTosiHHBIM 31eKTpUUecKuil TOK. [leiicTBUs 2neKTprueckoro Toka. Cuia Toka.




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

:‘)HeKTpI/I‘IeCKOG COIIPOTUBJICHHC. y,I[GJ'IBHOC QJICKTPHUUICCKOC COIIPOTUBJIICHUC!

3.7 R =pl/S
18 3akon Oma aiisa yyactka aekrpudeckoit nernu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U =Uy;I=I+I; rR=5
2 2 7
Cwmenranable COSTMHEHUS TIPOBOTHUKOB
Pabota u momHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenuna:
3.11 0= 12 ‘R-t
319 OmnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHMH
MarHUTHOM MHAYKIUU
3113 MaruuTHoe TI0JIE TOCTOSHHOIO MarumTa. B3aumojeiicTBHE MNOCTOSHHBIX
MarHHuTOB
3.14 JleficTBre MarHMTHOTO MOJISI HA IPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBnenue aneKTpoMarHuTHON MHAYyKUMU. [IpaBuio Jlenna
Ipaxmuuecxue pabomoi
N3MepeHne  BIEKTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; padOTHI SJEKTPUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOUIETO B IPOBOJAHUKE

(pe3ucTopsl, TaMIOYKa), OT HAMIPSHKCHUS Ha KOHI[aX MTPOBOJAHHKA; 3aBUCUMOCTH
COTIPOTUBIICHUS OT JJIMHBI IPOBOJHUKA, TUIOIIAU €TO MONEPEYHOro CEYeHUS U

YACIBHOTO COIIPOTUBJICHHA.




[TpoBepka mpaBuia JUisl AJIEKTPUUYECKOTO HANPSDKEHUS MpPU TOCIeI0BaTEIbHOM
COCIMHCHUHU TMPOBOJHHUKOB; MpaBWIA JJISI CUJIbl JJIEKTPUUECKOrO0 TOKa MpH

mapaui€JibHOM COCAMHCHUU ITPOBOAHHUKOB (pC3I/ICTOpBI n J'IaMl'IOLIKa)

Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKUE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMJTH, Ipetid MoIrocoB,
POJIb MArHUTHOTO TIOJIST JJIs1 KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOcCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  DIEKTPOOCBETHTENBHBIE  MPUOOPHI,
3.18 HarpeBaTellbHbIC AIEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
MPEAOXPAHUTENN, DJIECKTPOMArHUT, JJIEKTPOABHUTATENh IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 OneKkTpoMarHuTHeie BOJHBIL. [1kana 3meKkTpoMarHUTHRIX BOJIH
3.20 JlyueBast monens ceta. [IpsamonuHeliHoe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenominenue cBera. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nydedr B nmH3e. DOKyCHOE paccTrosiHue JUH3bI. OnTHYecKas CHIl
' muH3bl: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. OnTuyeckue npubopsl
IIpakxmuueckue pabomoi
H3mepeHne onTHYecKOoi CHIIbI COOMpAroIIei TUH3bI; (POKYCHOTO PACCTOSHUS
coOuparoieit JTMH3BI (110 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U U300paKeHus,
326 KOT'JIa IPEeIMET PACTIONIOKEH B IBOMHOM (POKycCe), ToKa3aTes MPEIOMIICHHUS CTEKIIA.

) UccnenoBanme cBoiicTBa M300pakKeHWs, TOJYYEHHOTO C  IOMOIIBIO
coOuparomield JIMH3bI;, U3MEHEHUs! (JOKYCHOTO PACCTOSHUS JIBYX CIIOKCHHBIX JIHH3
3aBUCHMOCTH yIJla NPEJIOMJIEHHsI CBETOBOIO JIyda OT yIJla MaJE€HHUS Ha TpaHHULIE
«BO3/yX — CTEKJIO»

397 Quzuueckue seneHusi 6 npupode: 3arMmenuss Comnna u JlyHbl, 1BeTa Teu,

' ONTHYECKHUE SBJIEHUS B aTMOcdepe (11BeT Heba, pepakiius, paayra, MUPax)

398 Texnuueckue ycmpoiicmea: OYKHM, TIEPUCKOIN, QoToanmapaTr, ONTHYECKHE

. CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

al PagnoaktuBHOCTh. Aunb(a-, Oera-, ramma-usiaydenus. Peakuuu anbda-u Oera-

pacmaja




4.2 OmneiTer Pe3epdopaa no paccesuuro anbda-dactuil. [Imanerapras Moaens aToma

4.3 CoctaB aTroMHOrO0 sifjpa. M30Tomnbl

4.4 Ilepuon nonypacnana aTOMHBIX sJI€p

4.5 SnepHbie peakiyy. 3aKOHBI COXpPaHEHUs 3apsSA0BOT0 M MaCCOBOTO YHCEl
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIH paJIMOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIyYd, PaJUOAKTHUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JeiicTBUE paJIMOAKTUBHBIX U3ITyUYE€HU Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHAUBUAYAJTbHBIN J03UMETP, Kamepa

BI/IJ'IBCOHa, sAACpHad SHCPreTUKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [lepeimkun V.M., IBanoB
A.N., Axumonepnoe o6miectBo «M3marensctBo «lIpocBemenne»

» dusuka, 8§ kimacc/ [Neppimkua A.B., O01mecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; Axninoneproe oodmectBo «M3narenscTBo «IIpocBemennes

» ®usuka, 9 xnace/ [epoimkun A.B., ['yrauk E.M., O61iecTBo ¢ orpaHiueHHOM

OTBETCTBEHHOCTHIO «IPODA»; AximonepHoe obmiecTBo «M3marenscTBo «IIpocBemnienney

METOIUYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

1 B.1. JIykamuk COopHuK 3a1a4 o ¢pusuke. 7-9 knacesl. — M. [Ipocsemienue, 2023 ro.
2. A.E.Mapon, E.A. Mapon [lunaktuueckue Mmatepuaisl 7, 8, 9 knaccel M3aarenscTBo
«/Ipoda» Mocksa 2023ro.

3. ®unonosuy H.B. Meronnueckoe nocobue k yueOnuky A.A. [lepoimkun @I'OC. 2022
4. Coopuuk 3ama4 no ¢pusuke 7-9xia. A.B. Ileppikun; coct. H.B.®unonosuu.- M.: ACT:

Actpenb; Bnagumup BKT, 2022 roa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Karasnor ccputok Ha pecypcebl o pusnke DHuuknoneauu, ondauorexku, CMU, By3bl, Hay4YHbBIS
opranusaiuu, koudepeHuuu u ap. http://www.ivanovo.ac.ru/phys

BecruiatHble 00y4arolye mporpamMmsl 1o gpusuke 15 00yyaromux nporpamMmm 1o pa3inyHbIM
pasnenam ¢usuku http:// www.history.ru/freeph.htm

JIaGoparopHsie paboTsl 10 (u3nke BupryansHsie 1aboparopHbie padboTsl. BupTyanbHble
JeMOHCTpAlUU KCIIEPUMEHTOB. http://phdep.ifmo.ru




Anumanus Gpu3nIecKux mnpoueccoB TpexMepHbie aHUMAIlMU | BU3YyaJIU3allus 10 (GU3UKE,
COTIPOBOXKIAFOTCS TEOPETUUECKUMH 00BsICHEHUAMH. http://physics.nad.ru

dusnueckas sHIUKIoONe AU ClpaBOYHOE U3IaHKE, COICPIKAIIIee CBEICHHS ITO BCEM
o0nactaM coBpeMeHHOM usuku. http:/www.elmagn.chalmers.se/%7eigor

HNudoypoxk.py,

videouroki,

bubmnoreka [IOK
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