PaGouas nporpamma
no yueoHomy npeamery «®@uzuka» (PI'OC 000)

MNOSICHUTEJBHASA 3AIINCKA

[Tporpamma o (u3uke Ha ypoOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs COCTAaBJICHA Ha
OCHOBE TMOJIOKEHUM U TpeOOoBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTebHONM Hporpammsl, npeactaBieHHbIx B @I'OC OO0, a Takxke ¢
yuétoM denepaibHOM paboueil mporpammbl BocnuTanus W KoHuenuu mnpenojaBaHus
yueOHoro npeamera «dDuznkay.

Conmepxanne  mporpaMMbl 1O  (U3MKE  HampaBlIeHO Ha  (opmupoBaHUE
€CTECTBEHHOHAYYHON IpaMOTHOCTH OOYyYarolIMXcsi U OpraHu3aluio u3ydeHus: GU3nKd Ha
NesTeIbHOCTHOM OCHOBE. B mporpamMme 1o (u3mke yauThIBaIOTCS BOZMOXHOCTH Y4€OHOTO
npeamera B peanuzanuu TpedboBaHuit ®I'OC OOO Kk mMiIaHUPYEMBIM JIMYHOCTHBIM M
METaNpeIMETHBIM  pe3yjbTaTaM OOy4YeHMs, a TakKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeiesieHue yuyeOHOTO MaTepuaia Io
rojaM oOyueHus (1o Kjaccam), mpeajiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh U3yUYEHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJECPKAHUS U Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMNXCA.

®usrka SBIAETCA CHCTEMOOOPA3YIOMIMM JUISI E€CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (M3MYECKHE 3aKOHBI JIe)KAT B OCHOBE TMPOIECCOB U SBJICHMUIA,
U3y4aeMbIX XUMUEH, OMOJIOTHEN, acCTpOHOMUEH U Pu3nyecKoi reorpadueii, BHOCUT BKJIaJ
B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, MPEAOCTABIIET HauOOJee SCHbIE O00pa3iibl
MPUMEHEHUS HAYyYHOTO METOa MO3HaHMS, TO €CTh CMoco0a MOJIYYEHHs JOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 TIaBHBIX 3a7a4d  (PU3HMYECKOrO0 OO0pa30BaHHS B CTPYKType OOIIETro
00pa3oBaHUsI COCTOUT B POPMHUPOBAHUU €CTECTBEHHOHAYYHOMN IPaMOTHOCTH U MHTEpEca K
HayKe y 00y4aromuxcs.

N3yuenue Quznkum Ha 0a30BOM YpOBHE MpPEAINOiaraeT OBJIAJIEHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHKUMATh OCOOCHHOCTH HAY4YHOTO MUCCJICIOBAHNS,

e HMHTEPHPETUPOBATH JAHHBIC M MCIOJIb30BAaTh HAYYHbIE JOKA3aTeIbCTBA JIJIs
MOJTYYEHHUSI BEIBOJOB.

[enn uzyuenus (HU3MKKA HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OMpE/EICHBI B
Konnenmuu mnpenogaBanus ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX
Opra’us3anusax Poccuiickoit ODenepaunu, peanu3yroLmx OCHOBHBIC
00111e00pa3zoBaTeNbHbIC MPOrpaMMBbl, YTBEPkAEHHOH pemeHrueM Kosnerun MunuctepcTBa
npocsetnienust Poccuiickoit deneparum (mpotokoit ot 3 gexadbps 2019 r. Ne [1K4BH).

Hean usyyenus pusuku:



npuoOpeTeHrue MHTepeca U CTPEeMJICHHS OOydYarolUXCsl K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUII O HAyYHOM METOAE INO3HaHMA U (OPMUPOBAHUE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHMSI KakK pe3yJabTaTa H3Y4YCHHs OCHOB
CTPOEHMSI MATEPUU U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(GopMUpOBaHHE TIPEACTABICHUNH O ponu (U3MKU Uil  pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTaBICHUI O BO3MOXHBIX chepax Oyaymend mpodeccHoHaTbHON
JESITEIbHOCTH, CBA3AHHOW C (PM3MKOM, MOATOTOBKA K JaibHEHIIeMy 00y4eHHUIO B
3TOM HAIPABJICHUH.

JlocTikeHne 3THX Iiesied mporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3zoBaHMs 00ECIIEUNBAETCS PEIICHUEM CIEAYIOMIMX 3aJaY:

NpUOOpETEeHNE 3HAHMI O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKHX,
TEIUIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npuoOpEeTeHNE YMEHUW OIUCHIBaTh M OOBICHATH (PU3UYECKHE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

OCBOCHHE METOJIOB PELIECHUS MPOCTEHIINX PACUETHBIX 3a]a4 C UCIOJIb30BAHUEM
buznyecKux MojieNiel, TBOPUECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUU HAOIIONAaTh TPHUPOJHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHbie pabOThI U YKCIIEPUMEHTATIBHBIC UCCIIEIOBAHUS C UCTIOJIb30BAaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB PabOTHI C HHPOpMaIEH PU3NUECKOTO COJIEpKAHUS, BKIIFOYAs
MH(POpPMAIIMI0O O COBPEMEHHBIX JTOCTHUXKEHUSIX (PU3UKU, aHAIU3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HaKOMCTBO €O cdepaMu NpOPECCHOHATBHON JESITEIbHOCTH, CBSI3aHHBIMU C
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMHU Ha JOCTHXKCHUSX
(bU3MYECKO HAYKH.

Ha wusydenune ¢Qu3uku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO OOLIEro

obOpazoBanus orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8 Kiacce

— 68 uacoB (2 uaca B Hemenwo), B 9 kmacce — 102 yaca (3 waca B Hejenio).
COAEPKAHUE OBYUEHUS
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B O3HAHUN OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O mnpuponae. SAsneHus mnpuponasl. Dusznueckue ABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BenuuuHbl. M3Mepenue gusndyeckux BennyuH. Ousznueckue npuoOopsl.
[lorpemHocTs n3MepeHnii. MexxnyHapoaHas CucTeMa €AUHULL



Kak ¢wm3uka w©w  jgpyrue  eCTeCTBEHHbIE  HAYKH  HM3YYalOT  IPHUPOIY.
EcTecTBeHHOHAyUHBI METOJ MO3HAHUS: HAOMIOAEHUE, MTOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBUKEHUE TUIOTE3, HKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BsICHEHNE HAOII0JaeMOT0
apiieHus. Onucanne GU3NUECKUX SBJICHUM C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. Ousuyeckue MNpUOOPHI M TMpoOlEAypa MPSMBIX H3MEPEHUN aHaJOTOBBIM U

1U(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue 1EHBI IETICHUS IITKATbI U3MEPHUTEILHOTO TTpHdOpa.

2. U3mepeHnue pacCcTOAHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO Tea.

4. OmnpeneneHre pa3MepoB MaJlbIX TEN.

5. M3mepenue temmnepaTypbl NpHU MOMOIIU >KUIKOCTHOTO TEPMOMETpa U JAaT4HKa

TeMIepaTyphl.
6. IIpoBeaeHue uccieqoBaHus MO MPOBEPKE TUMOTE3I: JATbHOCTh MOJETA HIAPHKA,
MYIIEHHOT'O0 TOPU30HTATILHO, TEM O0JIbIle, YeM OO0JIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BellleCTBA.

CrtpoeHue BeleCcTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JA0Ka3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>xenue yactuil BeniectBa. CBs3b CKOPOCTH JBHIKEHHSI YACTHUIL C TEMIIEPATYPOI.
bpoynoBckoe npmwkenue, nuddys3us. BzanmoneicTBre yacThIl BEIIECTBA: MPUTSHDKCHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTamnuyecknx) Teld. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B  Pa3HbBIX

arp€raTHblX COCTOAHHAX HW HX ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcobeHHOCTH
arperaTHbIxX COCTOSTHU M BOJBI.

Jemoncmpavuu.

1. Habmroaenue 6pOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.

3. HaGOmronenue sBIICHHH, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTAIKHBAHUEM

YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OreHka 1uamMeTpa aToMa METOJO0M PSJIOB (C UCIOb30BaHUEM (GoTorpadmii).

2. OnBITHI 110 HAOIIOICHHUIO TEIJIOBOT'O PACHTUPEHHUS ra30B.

3. OmnbITH 1O 0OHAPYKEHHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.

MexaHudeckoe IBIWKeHHE. PaBHOMepHOEe W HepaBHOMEpHOE ABMkeHUE. CKOPOCTS.
Cpennsisi CKOPOCTh MPU HEPABHOMEPHOM JBMKEHUH. Pacuér myTu v BpeMEeHH JIBHKCHUS.



SBnenne uHepuuu. 3aKOH UHEPIMU. B3auMoeicTBre Tell Kak MpUYMHA U3MEHEHUS
CKOpPOCTH JBHKEHMS Tel. Macca kak Mepa HHEpTHOCTH Teia. [lmoTHOoCTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuiia Kak XapakTepucTUKa B3auMojieiicTBus Tell. Cuia ynpyroctd u 3akoH [yka.
N3mepeHure cuibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U cuia TshkecTu. Cuna
TSUKECTH Ha JApyrux IuaHerax. Bec tema. HeBecomocTs. ClioeHHE CUJI, HAPaBICHHBIX
1o oHOM npsaAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHus. TpeHue CKOJIbXEHHS U TPEHUE
nokos. TpeHre B NpUpoOE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHnue MexaHUYECKOro ABMXKEHHUS Tea.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBHKEHUSI.
3. HaOmionenue siBneHus HHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue CuJjl, HaPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBIXKEHUS (IIapUKa B KUIKOCTH, MOJIETTH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

2. OmpeneneHre CpelHEW CKOPOCTH CKOJIBKEHHsS Opycka WIM IIapuka [0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue MmI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikKeHus (Iedopmariuu) mpy>KAHbI
OT NMPUJIOKEHHOMN CHUJIBL.

5. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUS M YyBeJIWYeHUs JAaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJIeHUs raza oT oObéma, TemnepaTyphl. llepenada naBieHus: TBEPALIMU
TEJIaMHU, KUJIKOCTAMM U ra3amMud. 3akoH Ilackans. IIlHeBMaTMyeckMe MallvHBL.
3aBUCUMOCTh  JIaBJICHUS KUJKOCTH OT TayOuHbl. [mapocratmyeckuii mapaaokc.
CooOmatomuecs cocybl. ['uapaBinueckrue MEXaHU3MBI.

AtMmochepa 3emuin U atmocdepHoe gaBieHue. IlpuuuHbl CcyniecTBOBaHUS
BO3aylIHON 000m0uku 3emiun. OnwiT Toppuuennu. M3mepenue atMochepHOro JaBJICHUS.
3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsr mis
U3MEpPEHUs aTMOC(HEPHOTO JTABJICHHSI.

JlelicTBHEe XUIAKOCTM M Tra3a Ha IMOrPYyKEHHOE B HUX TeNO. BelITalKkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

1. 3aBUCUMOCTb JJABJICHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenada naBneHHS KUIKOCTHIO U Fa30M.

3. Coobuiaroniecs: Cocyasl.



['mppaBnuuecknii mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONICH CHJIBI OT 00bEMa MOTpYyKEHHOM YacTH Tena |
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

VYcioBue maBaHus TeJ: IJIaBaHUE WM TOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja 1 JKUJIKOCTH.

Jlabopamopuwie pabomul u onvimaul.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT O0ObEMA MOTrPYKEHHOW B
KHUIKOCTh YaCTH TEJa.

OmnpeneneHue BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH HA TEJO, NOTPYKEHHOE B
KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOIIEH CHIIBI, JIEWCTBYIOIIEH HA TEIO B
XKUIKOCTH, OT MacChl TeJa.

OneITbl,  JAEMOHCTPUPYIOIME  3aBUCUMOCTb  BBITAIKUBAIOIIEH  CHJIbIL,
JEHCTBYIOLIEH Ha TEJNO B )KUJKOCTH, OT 00bEMa NOrpyKEHHOHN B KUIKOCTh YaCTU
TeJa U OT IUIOTHOCTH JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa UM KOHCTPYHUPOBAHUE JIOAKH U ONPEIECICHUE €€
IPpy30II0ABEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanudeckast pabota. MoOIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTbh. [IpaBmiio paBHOBecus
ppuara. IlpuMmeHeHne npaBuiia paBHOBeCUs pblyara K OJIOKY. «30JI0TO€ IPAaBHIIO»
mexaHuku. KITJ[ npocteix Mmexanu3moB. [IpocTeie MeXxaHu3Mbl B ObITY U TEXHUKE.

Mexanundeckas sHeprus. Kunernueckass 1 nmoTeHIMaibHas sHeprus. [IpeBpaiieHue

OJHOTO BHJIa MEXAaHUYECKON SHEPTrUU B APYroi. 3aKOH COXPaHECHUS SHEPTUU B MEXaHUKE.
Hemoncmpauuu.

1.

[IprMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1.

Omnpenenenue pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Teia IO
TOPU30HTATIBHON ITOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECUS pblyara.

N3mepenne KII/] HakJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KJIACC
Pa3nea 6. TenioBbie IBJICHUS.

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJI. ONBITHI, TOATBEP/KAAIOIINE OCHOBHBIE MTOJOKEHUS
MOJIEKYJIIPHOKWUHETUYECKON TEOPHUHU.



Mopnenn  TBEPAOTO, KUAKOTO W  Ta3000pa3HOTO  COCTOSIHMMA  BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. O0bsICHEHHE CBOWCTB I'a30B, JKUAKOCTEH U TBEPABIX
T€JI HAa OCHOBE IIOJIOXKEHUM MOJEKYJSIPHO-KMHETHUYEeCKO Teopuu. (CmauuBaHue U
KaWJUISIpHBIC SBJICHUSA. TEII0BOE paCUIMPEHUE U CKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JABMXKECHHSI YACTHII.
Baytpennss sneprus. CriocoObl M3MEHEHHs BHYTPEHHEH JHEPruUM: TeIuionepenada |
coBeplieHre padoThl. Buapl Terionepeaaun: TEMIOMPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE.

KomuuecTBo TemoTel. Y aenpHas TEIIOEMKOCTh BellecTBa. Termioo0MeH U TeIIOBOE
paBHOBecHMe. YpaBHEHHE TEIUIOBOTO OanaHca. IlmaBmenwme wW  OTBepIeBaHHE
KPUCTAJUTMYECKNX BEMIECTB. YJAENbHas TeruioTa IiaBiaeHus. I[lapooOpa3oBanue u
koHjieHcarus. Mcnapenue. Kunenne. Y aenpHas Teriora mapooopa3zoBaHus. 3aBUCUMOCTh
TEMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO AaBICHUS.

BrnaxnocTts Bo31yxa.

DHeprus TOIUIMBA. Y I€JIbHAS TEMIOTA CTOPaHUSL.

[Tpunuuner padotel TemnoBeix asurarened KIIJ[ TemioBoro asurarend. TeroBbie
JBUTATEIIN U 3alIUTa OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO ABUKEHHUSI.

2. HaGmonenue nuddysumn.

3. HaOmronenue siBineHui cMaudBaHUs U KaWJUISIPHBIX SBJICHUM.

4. HabmroieHre TeraoBOro pacuIupeHus Tell.

5. M3MmeHeHnue paBiaeHus Tra3a NOpU HU3MEHEHHMM O00BEMAa UM HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPBI.

Bunbl Teronepenaym.

OxJtaXkieHue Ipyu COBEPIICHUHU pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

10. CpaBHEHME TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabGmronenne KuneHus.

12. HaGnroieHue mocTosiHCTBA TeMITEpaTyphl MPHU TJIaBJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB OBAPEHHOM COJIM WJIU caxapa.

3. OmpITH MO HAOIIOJECHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeJ.

4. OmnpepeneHue AaBJIESHUs BO3yXa B OAJJTIOHE IIITPUILA.
OnBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJICHUS BO3/lyXa OT €ro 00bEéma u
HarpeBaHus WIN OXJIaXKICHUSI.

© ® N o



6. [IpoBepka THUMOTE3bl JTWHEHWHON 3aBUCHUMOCTH [IJIMHBI CTOJOWKA >KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue w3MeHeHMsT BHYTPEHHEM OSHEpruM Tella B pe3yibTare
Terionepeaayu U padboThl BHEIIHUX CHUJI.

8. HccnenoBaHue SIBIICHHS TEIIOOOMEHA MPU CMENIMBAHUU XOJIOJHOM M TOopsuei
BOJIbI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

10. OnpenienieHUe yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ncnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeabHON TEIUIOTHI MIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuszanus Ten. JlBa poma AIEKTpUYECKHMX 3apAnoB.  BzauMmopeinicTBhe
3apsKEHHBIX Tel. 3akoH KyroHa (3aBUCMMOCTh CHJIbI B3AMMOJCHCTBUS 3apSXKEHHBIX Tl
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXKITY TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh — AnekTpuueckoro  noiid.  [IpuHuun
CYMNEPHO3ULIMU JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocuremn snekTpudeckux 3apsnoB.  OJIEMEHTAPHBIM  DIEKTPUYECKUM  3apsii.
Crpoenne aroma. [IpOBOJHHMKM W AUANEKTPUKHU. 3aKOH COXPAHEHUS BIIEKTPUUYECKOTO
3apsaa.

DNEeKTPUYECKUA TOK. YCJIOBHUSI CYHIECTBOBAHUS SJIEKTPUUECKOTO TOKa. McTouHMku
MOCTOSTHHOTO  TOKa. JIeMCTBUSI  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIAKOCTSAX U razax.

OnekTtpuueckas nenb. Cuina Toka. DJeKTpuueckoe HarpsbkeHne. COonpoTHBIIECHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma s yyacTKa LIemu.
[TocnenoBaTenbHOE U MapauIEIbHOE COCTUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIeKTpUUecKoro Toka. 3akoH [[xoyns—JIeHua. Dnekrpuyeckue
LEMU U MOTPEOUTEH JICKTPUUECKON dHEepruu B ObITy. KopoTkoe 3aMbIkaHueE.

[TocTtostHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoE IoJIe.
MarauTtHoe Tmojie 3eMJIM M €ro 3HaueHue I Ku3HM Ha 3emuie. OmnbIT Opcrena.
MarauTHoe TMoJie 3JIEKTPUUECKOro ToKa. IIpuMeHeHHe 3JIEeKTpOMAarHuTOB B TEXHUKE.
JleiicTBE€ MArHUTHOIO TOJISi HA MPOBOJHUK C TOKOM. ODJIEKTPOJIBUTATENb MOCTOSHHOTO
TOKa. Mlcnosib30BaHue 3IIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBneHue >yeKTpoMarHUTHOM uHAyKIuU. IIpaBuno Jlenna.
Onextporenepatop. CriocoObl MOMyUEHUS IJIEKTPUUECKONW dHEPTUH. DIEKTPOCTAHIIMHN Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

1. DnexTpusanus Tell.

2. JIBa poja 3IEKTPUYECKUX 3apsiA0B U B3AUMOJECHUCTBUE 3aPSKEHHBIX TEI.

3. YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.



25.

DneKTpocTaTuiecKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JURJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToUYHMKH ITOCTOSHHOTO TOKA.

JIenCTBUS SIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKUJIKOCTH.

. ['a30BbIi1 pa3ps.

. U3mepenune cuiibl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.

. Peoctar u mara3uH cONpOTUBIICHUIA.

. B3anmoeiicTBrE MOCTOSIHHBIX MAarHUTOB.

. MonenrpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJOCOB MAarHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA OCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABIEHUS 3JIEKTPOMATHUTHOM UHAYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh ~ HANpaBJICHUSI HMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro

BO3HUKHOBCHUSI.
DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk w N

10.
11.
12.

OnbITel MO  HAOMIONEHUIO  BJEKTPU3alUU  TeJl  MHAYKOUMEH W 1pu
COINPUKOCHOBEHHH.

HccnenoBanne NeMCTBUS SIIEKTPUYECKOTO OIS HA MPOBOAHUKH U TUDJIEKTPUKH.
COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenre u peryampoBaHKie CHIIbI TOKA.

W3mepenue u peryupoBaHue HaMpsHKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHJIBI  TOKA, HIYILIETO 4YEPE3 pE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBITEI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh DJCKTPHUECKOTO COMPOTHBICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IJIOMAAH MONePEeYHOro CEYeHHs U MaTepuara.
[TpoBepka npaBuiIa CI0XEHUS HAMPSKEHUHN TPU MOCIEI0BATEIbHOM COSTUHEHUH
JBYX PE3HCTOPOB.

[TpoBepka nmpaBuiia JUisi CUIIbI TOKA MPY MapajieIbHOM COEJUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTY AIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBanre 3aBUCHUMOCTH CWJIbI TOKa, HMAYLIErO0 4YE€pe3 JAMIIOYKY, OT
HaNpsDKEHUs Ha HEH.



13. Onpenenenne KII/I narpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJCCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHre MarHMTHOTO MOJS MOCTOSHHBIX MAarHUTOB IPU HUX OOBEAMHEHUU U
pa3leiacHun.

16. McciienoBanue AeMCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, TEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI B3aUMOJEHUCTBHS KATYLIKH C
TOKOM ¥ MarMTa OT CHJIBI TOKAa M HAIPaBJICHUs TOKA B KaTYIIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHuE U U3y4E€HHE pa0OThI JIEKTPOABUTATEIIS.

20. U3mepenue KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OmBITBI  TO  HCCIEJOBAaHUIO  SBJICHMS  DJIEKTPOMAarHUTHOM  MHIYKIIMH:
UCCIICIOBAaHUE U3MECHEHUM 3HAYCHUS U HAIIPABJICHUS UHIAYKIIMOHHOIO TOKA.

9 KIIACC

Paznen 8. MexaHuveckue siBJIeHUs.

Mexanuueckoe — nBwkeHue.  MarepuanbHas ~— Touka.  CucremMa  OTCUéra.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBHKEHUA. PAaBHOMEpPHOE MPSMOIMHENHOE JBUKEHUE.
HepaBHomepHOE NIpsAMONIMHENHOE ABMKEHHE. CpelHssl U MTHOBEHHAsI CKOPOCTh TeJla IIPU
HEPAaBHOMEPHOM JIBU>KCHUU.

VYckopenue. PaBHOyCKOpeHHOE NpsIMOJMHEHHOE aBkeHue. CBOOOIHOE MajeHHUE.
OmnbiTel ['anunes.

PaBHOMEpHOE BMXEHME IO OKpYKHOCTHU. [lepron n yactora obpamienus. Jlnneitnas
Y YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hsrorona. Tpetuit 3axkoH HeroToHa.
[IpyHLIMD CyNIEpIIO3ULMHU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUS CKOJIbKEHUS, CUJla TPEHUS
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS. Y CKOpEHUE CBOOOIHOTO MaJeHUS.
JIBmkenue 1ianer Bokpyr CoisHna. IlepBas kocmumueckas ckopocTb. HeBecomocTs n
IIEpErpy3KH.

PaBHOBecne maTepuanbHON TOUYKH. AOCOIIOTHO TBEPIOE Teao. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEIUIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LieHTp TskecTu.

Nmnynec Tena. M3menenne wummynbca. HMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PeakTMBHOE ABUKEHHE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cHll TSKECTH, YHPYroCTH, TPEHUS.
Casi3p sHepruu U padoThl. [loTeHIManbHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO
3emiu. [loTeHnManbHas dHEprus cxaToul nmpyxuHbl. Kunetnueckast sHeprus. Teopema o
KMHETUYECKOU dHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaOmrogeHne MEXaHWYECKOTO JIBHJKEHHSI Tela OTHOCHUTEIBHO PAa3HbIX Tell

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

CpaBHeHHE mNyTeld M TpPAGKTOPUN JBHJKEHHS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.

HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>XKEHMS Tela IO OKPY>KHOCTH.

HaOmroieHue MexaHMUYeCKHUX SBJICHUH, HPOUCXOISIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBIKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH Ha HETO CHJIBI.
HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3MmeHeHune Beca Tena pyu yCKOPEHHOM JBUKEHUU.

Ilepenaya uMmIryabca py B3aUMOJAEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCa MPU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJACHCTBUU.

HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHrnEe MEXAHMYECKOM HHEPrMM IIPU ABWKCHHM TeNa MOJ JEHCTBUEM
NPYKUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa v JajJbHENUIIEro paBHOMEPHOIO IBUKEHHUS
HIApUKA WIH TEIEKKH.

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WU JBUKEHUS IIapUKa 110
HAKJIOHHOU TUTOCKOCTH.

Onpenenenue yCKOpEHUs Tena P paBHOYCKOPEHHOM JABUKEHHUU 110 HAKJIOHHOMU
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JIBHXKEHHUH
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUMOTE3bl: €CAU NPH PABHOYCKOPEHHOM [BHXKEHUU O€3 HayajabHOU
CKOPOCTH IYTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMaJIbHOTO
JABJICHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenvue pabOThl CHJIBI TPEHHS] NMPU PABHOMEPHOM JBIKEHUH Tella IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenue pabOThI CUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a C UCIOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

M3ydeHne 3aKk0Ha COXPAaHEHUS YJHEPTHM.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.



Konebarensnoe paBuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUU: TIEPHO/I,
4yacToTa, aMIUIUTy1a. MareMaTuueckuil 1 mpyKUHHBIN MasTHUKU. [IpeBpaliienue sHepruu
pH K0JIeOATETLHOM JIBHXKCHHH.

3atyxaronme kosieOanus. BboiHyxneHHble KoyieOanus. Pe3onanc. MexaHuueckue
BoTHBL. CBOMCTBa MexaHWYECKHWX BOJH. [IpomonpHBIE W TomepeyHbie BOMHBL J[mwHa
BOJIHBI U CKOPOCTh €€ paclpocTpaHeHus. MexaHudecKue BOJIHBI B TBEPIOM Tele,
CEeHCMUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka M BbicOTa TOHAa. Otpaxkenue 3Byka. HHppa3Byk u
YIIBTPA3BYK.

Hemoncmpauuu.

1
2
3
4.
5
6

Habmroenue konebanuii Ten noja JeHCTBUEM CUJIBI TSKECTHU U CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnrogenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

PacnipocTpaneHnne npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

7.

OnpeneneHue 4acToThl U MEPUOIA KOJeOaHUI MaTEMaTUYECKOTO MasiTHUKA.
OnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH NEpUOAA KOJIEOAHUM MOJBEMIEHHOIO K HUTU Ipy3a
OT JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH IepHoJa KoJeOaHWH NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Teproa KojieOaHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCUMOCTh IME€pUO/a KOJEOAHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHHUS.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJIE. DNEeKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa

ANEKTPOMAarHuTHBIX  BOJH. [llkanma  snekTtpomarHuTHBIX  BOJH.  Mcmone3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.
DJIeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpauyuu.

1.
2.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO Tele(oHa.

Pa3pen 11. CBeToBbI€ SIBJICHHS.



JlyueBas mopmenb cBera. Mcrounuku cBera. I[IpsMonuHeiiHoe pacnpocTpaHeHue
ceera. 3atMmenuss Connua u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnoMyeHus: cBera. llolHOe BHYTpeHHEe OTpa)keHue
cBera. Mcnonb30BaHUE OJIHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xoxg nydeit B nauH3e. Ontuueckas cuctema (oToanmapara, MUKPOCKOIA U
Teneckona. I’ a3 kak onrudeckas cuctemMa. bam3opykocTh U TallbHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekTp. OnbiTel HetoToHa. CroskeHHe CreKTpaibHBIX
uBETOB. /lucnepcus cera.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH yTrila OTPAXEHUSI CBETOBOTO JIyda OT yria HajeHHus.
2. M3yueHue xapakTEpUCTHK N300PAKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIJIEHUS CBETOBOrO Jiyda OT yria
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIECH JIMH3BI.

Omnpenenenue (OKYCHOTO paCCTOSHUSA U ONTHYECKOW CUITbI COOMPAIOLIEH JIMH3BI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITH O BOCHPUSITHIO IIBETA MPEIMETOB MPU X HAOIIOJICHUH Yepe3 IIBETOBHIC
(GUIBTPBHI.
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Pa3nen 12. KBanToBbI€e IBJIEHHUS.

Onwitel  Peszepdopna u mmanerapHas Mojenb aroma. Mogenbs atoma bopa.
Hcnyckanue u norimonieHne ceeta aroMoM. KBaHThl. JInHeuaTeie CIIEKTPHI.

PannoaktuBHOCTE. Anb(a, 6eta- u ramma-uznydenus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnasa mozens atomMHoro sapa. M3oromnsl. PagnoaktuBHbIe npeBpaiieHus. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SnepHble peakiuy. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MACCOBOTO YMCEJ. DHEpPrus
CBSI3U aTOMHBIX siiep. CBsA3bp Macchl M SHEpruu. Peakiuu cuHTE3a U JIeNIEHUs SIEp.
Nctounuku 3Heprun CostHIA U 3BE3.



Snepnas sHepreTuka. /[elcTBus paauoOakTUBHBIX U3yYECHUHN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoA.

4. HaOmronenue TpexoB B kamepe BubcoHa.

5. PaboTta cuéTunka HOHU3UPYIOMINX U3TyUCHHI.

6. Perucrpanus u3nydeHus IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOnropeHue CIUIOMIHBIX U IMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTHUIBI IO TOPMO3HOMY MyTH (I10

dboTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AOIINH MOAYIb.

[ToBTOpUTENBEHO-0000IIAOMINKA MOAYIb NPEIHA3HAYEH [JIsi CUCTEMAaTU3allUh |
000011IeHNsT MPEAMETHOTO COJEPKaHUS U OIbITa JEATENbHOCTH, MPUOOPETEHHOrO INpHU
U3y4EHUU BCEro Kypca (U3MKM, a Takke JUIsi MOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMeHy M0 (pU3HUKE JJIsi 00YUYaIOIINXCsl, BEIOPABIINX 3TOT yUeOHBIN
IpeaMET.

IIpy wW3ydeHUM [AHHOTO MOIYJIS PEAIM3YIOTCS W CHUCTEMATU3UPYIOTCSA BUJBI
NeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBaeTcsi MAOCTH)KEHHE MPEIMETHBIX M|
METanpeIMETHBIX IUTAHUPYEMBIX pE3yNbTATOB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIIEIOBAHUS SIBIICHUM
OPUPOABl U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATh (PU3NUECKUE SIBJICHUS, TPUMEHSS
NOJIyYECHHBIC 3HAHMS, pelIaTh 3aJa4M, B TOM YHCJIE KAYECTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AEATENBHOCTHBIA XapakTep JaHHOI'O pasliesia peaanu3yercs 3a CYET
TOTO, 4TO OOYYAIOIIMECS BHIMOIHSIOT 3a/1aHHSI, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHATH (DHU3UUECKUE
SBJICHUS B OKPYXAIOIIEH NIPUPOJE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HayYHbIE METOJIbI UCCIEeI0BAaHUS (PU3UUYECKUX SIBICHUN, B TOM YHCIIE
JUISl IPOBEPKH TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBACHATH HAay4yHble OCHOBBI HamOoOJee BaXXHbIX JOCTH)KEHHMH COBPEMEHHBIX
TEXHOJIOTUW, HANpPUMEP, NPAKTAYECKOTO HCIOJIb30BaHUSA PpAa3JIUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHUS BCEX HU3BECTHBIX BUIOB
DSHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenue (u3ukd Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHUSI HAIpPaBICHO Ha

JNOCTH)KEHHE  JIMYHOCTHBIX, METANpPEeIMETHBIX W MNPEeAMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbraTe u3zyuyeHuss (U3MKU HA YPOBHE OCHOBHOIO OOIIETO OOpa3oBaHUS Y

oOyuaromerocs OyayT cOpMUPOBAHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

- TIPOSIBIICHHE MHTEpEca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nyuecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JJOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXKJIEHHUM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHXKEHUU
busuKy;

- OCO3HAHUE BAXKHOCTH MOPAIBHO-ITUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCHPUSITHE JCTETHMUYECKMX KadyecTB (DU3MYECKON Hayku: €€ TrapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHUE IEHHOCTH (HU3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUILIEW COCTABIISIOMIEH KYJIBTYPHI;

- pa3BuUTHE HAy4yHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEN0BATEIbCKON
NEATEIBHOCTH,

5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SMOIUOHAJILHOIO 0JIArOMOJIyYHS:

- OCO3HaHME IIEHHOCTH 0e30macHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MUpE, BaKHOCTH NpaBUJI OE30MACHOrO0 MOBEACHMS Ha TpaHCIOpPTE, Ha JOporax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

- c(hopMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHKUE CBOETO IMpaBa Ha OMIMOKY U
TaKOr0 € MpaBa y IPyroro 4ejioBeKa;

6) TPy10BOIr0 BOCIIMTAHMS:

- QaKTHUBHOE Yy4yacTHe€ B PENICHUUM MPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNpHON OpTraHW3allii, TOPOJa, Kpas) TEXHOJOTMYECKOW W COIHAIbHON
HaIPaBJICHHOCTH, TPEOYIOIINX B TOM YUCIIE M (PU3NUECKUX 3HAHUIA;

- MTHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOeCcCrid, CBI3aHHBIX C (PUBUKOIA;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpUCHTAIUsl Ha TMpUMEHEHUEe (U3MYECKUX 3HAHUU IS pelieHus 3ajmad B 00JacTu
OKpY)KalolEel Cpelpl, IUIAHUPOBAHUS IIOCTYNKOB M OLIEHKA KX BO3MOXHBIX
NOCJEACTBUN JJIs1 OKPYKAIOILEH CPeJIbl;

- OCO3HaHHUE MI00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTel UX pelIeHuUs;



e 8) ajanranum K M3MEHSIOWUMCH YCJIOBUAM COLUAIBHON M PUPOIHOM Cpelbl:

e - MOTPEOHOCTh BO B3aUMOJEHCTBHM IPH BBIOJHEHUU HCCIIEAOBAHUM M IMPOEKTOB
(u3uUeckoil HaPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

e - MOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NeATEeIbHOCTD;

e - MOTPeOHOCTH B ()OPMUPOBAHUU HOBBIX 3HAHH, B TOM 4Hciie POPMYIHUPOBAThH HJIEH,
HOHSTHS, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SBJICHUSX;

e - OcCO3HaHHWE Je(UIMTOB COOCTBCHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 001acTH
1)7637197

e - IUTAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

e - CTpEMJICHHWE AaHAIM3UPOBATh W BBIABIATH B3aUMOCBS3H TPUPOJBI, OOIIECTBA H

SKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHNUEM (DU3HUCCKUX 3HAHUM;
e - OIIEHKA CBOMX JEHCTBUH C y4ETOM BIMSHHUS Ha OKPYKAIOUIYIO CPEAy, BO3MOXKHBIX
[JI00AJIBHBIX MOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe OCBOEHHMS MporpamMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus y oOydaromierocst 6yayT chopMUpPOBaHbI MeTalpeIMeTHbIe pPe3yJbTaThl,
BKJIFOYAIOLIUE MTO3HABATEJIbHBIE YHUBEPCAIbHbIE YU€OHBIE JEWCTBUS, KOMMYHUKATUBHBIE
YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYJIATUBHbIE YHUBEPCAIbHBIEC yU€OHbIE IEUCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

ba3oBble Jjornyeckue aeiicTBUSA:

e BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU 00BEKTOB (SIBJICHUM);

e YCTAHABJIMBATH CYIIECTBCHHBI MpH3HAK KJiIacCU(PUKAIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

e BBIABISTH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B pacCMaTpHBaeMbIX (hakTax,
JAHHBIX U HAOJTFOICHHUSX, OTHOCAIINXCS K (DU3NICCKUM SIBIICHUSIM;

e BBISBIIATH IPUIMHHO-CIICICTBEHHBIC CBSA3H IIPU M3YyUYCHUH (U3UUYCCKHUX SBJICHUU U
MPOIIECCOB, JieJaTh BHIBOABI C HMCIOJIH30BAHUEM JCIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SX (PU3HUCCKUX BEJINYNH;

e CaMOCTOSITEIIBHO BBIOHMpaATh CIIOCOO pernieHus y4eOHOW (QU3NYecKOW 3amaadn
(cpaBHEHHE HECKOJIBKHMX BapHAHTOB PEIICHUS, BEIOOp HamOOJIee MOAXOMISIICTO C
y4E€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/bCKue 1eiiCTBUS:

e HCIIOJIH30BaTh BOIPOCH! KaK MCCIIEIOBATEIBLCKU HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH II0 CAMOCTOSITCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUECCKOTO SBICHUS,

e OIIGHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(POPMAIHIO, TIOJYYCHHYIO B
X0/J1€ UCCIICIOBAHMS WJIH DKCIIEPUMEHTA,;



CaMOCTOATENFHO (hopMyTupoBaTh OO0OOIIEHUS ¥ BBIBOABI IO pe3yjibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UYECKHX IMPOIIECCOB, a
TaK)K€ BBIABUTATh MPEATNONOKEHHSI 00 WX pa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pa6oTa ¢ unpopmanmeii:

MPUMEHSTH PA3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3apOChl MIPU MOUCKE U OTOOpE
uHpOpMaIMK WIM JaHHBIX C Y4€TOM TIPEJIOKEHHOW ydeOHOM Quiznueckoit
3a/1a4y;

aHANMM3UPOBaTh, CHUCTEMATU3WPOBATh W HWHTEPHPETUPOBATH  HUHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENLHO BBIOUPATh ONTUMATIBHYIO (hOpMY MpecTaBiIeHUs HHGOpPMAIUU U
WJUTIOCTPUPOBATH PEIIAEMbIC 33]1a41 HECIIOKHBIMU CXEMaMH, THarpaMMaMu, HUHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KOMMyHI/IKaTHBHbIe YHuBEpPCaJIbHbIC y‘leﬁﬂble HeﬁCTBHH:

B X0Jle¢ 00CYX/IeHUs1 yueOHOro MaTepuania, pe3yJbTaToB J1a00paTOpHBIX paboT U
IPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX/1aeMOIl TEMbl M BbICKA3bIBAaTh
U7eH, HAlleJICHHBIC Ha PEHICHHE 3aJauyd M TOJJepKaHHe OJIaroKenaTeIbHOCTH
OOIICHMS,

COIOCTABJIATh CBOM CYXJACHUA C CYXKICHUSAMH JPYTMX YYaCTHUKOB JHAJIOra,
OOHapyXMBaTh pa3IU4Ke U CXOACTBO MO3UIIUIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH PE3yAbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOM W WHAMBUAYAIbHON
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

NPUHUMATH €M COBMECTHOW IESTENIbHOCTH, OPTraHU30BBIBATH JNEHCTBUS MO €&
JTOCTHKEHHIO: PACHpeNeNaTh PO, OOCYXAaTh NPOIECCHl H  PE3yJIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIIOJIEH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTas KAYECTBEHHOI'O PE3yJIbTaTa Mo CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT TO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIEe 1eHCTBUS

Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalMAX, TPEOYIOIIUX st
peueHus: GU3NUYEeCKUX 3HAaHUM;

OpPUEHTHPOBATHCS B PA3IMUYHBIX ITOAXO0/1aX MPUHATHUS PEIIEHUHN (MHAMBUAYAIbHOE,
IPUHATUE PELIECHUS B IPYIIIE, IPUHATHE PEIIEHUN TPYIIION );



CaMOCTOSITENIFHO COCTaBIISATh AJIFOPUTM pellIeHUs (PU3NUECKOM 3a/1aul UM IJIaHa
UCCIIEJOBaHMsI C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH IIpeJIaraeéMble BApUAHThI PEILICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT.

JIlaBaTh aJI€KBAaTHYIO OLIEHKY CUTYallMu U MPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSCHATH NMPUYUHBI JOCTHXKEHUS (HEOCTHXKEHUSI) PE3YJIbTaTOB JIEATEIbHOCTH,
JIaBaTh OIIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
(bu3MYECKOTO HMCCIIEOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh c€0s HA MECTO JPYroro 4YejJoBeKa B XOJ€ CIOpa WU AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JIPYToro;

IpPU3HAaBaTh CBOE MpaBO HAa OMIMOKY MpHU peleHur (U3MYECKUX 3a7ad WM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ IPABO APYIOro.

IMMPEAMETHBIE PE3YJIBTATDBI
K koHiy oOyuenus B 7 KJjacce NpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3NYECKHE W XUMUYECKUE SBIICHUS, HaONIO/CHUE,
HKCIIEPUMEHT, MOJEIb, THUIOTe3a, E€OUHULbBI (U3HYECKUX BEJIMYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYECKOe JBM)KEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, IPSMOJIMHEHHOE),
TpPaeKTOpHs, paBHOAEHCTBYyIOWas cuia, aedopmanus (ympyras, mjiacTH4eckas),
HEBECOMOCTbh, COOOILAIOIINECS COCYIbI;

paznuyath saBieHus (Aud@dy3us, TEmIoBOoe€ JBUKEHUE YAaCTULl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JABUKEHUE, MHEPLIUS, B3aUMOJICHCTBUE
T€J, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepenada
JaBJICHUs TBEPIABIMU TEJIaMH, JKUJIKOCTSIMH M Ta3aMH, aTMOc(hepHOe aBJEeHHE,
IJIaBaHUE TeJl, MPEBpAlICHUS MEXAHMYECKOW OHHEPruu) IO ONHMCAHUI0 HX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JIaHHOE
bu3nYecKoe SBICHHCE,

pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPY’KaIOIEM
MUpE, B TOM 4ucie (U3NYECKUEe SIBJICHHUS B MPUPOJIE: MPUMEPHI JABHKEHUS C
PAa3IUYHBIMHU CKOPOCTSAMM B KUBOU U HEXKUBOU IPUPOJE, ACUCTBUE CUJIBI TPEHUS
B IIPUPOJAE U TEXHHUKE, BIMSHUE aTMOC(EPHOro JABICHHUS HA KUBOW OPraHH3M,
IUIaBaHUE pPbIO, phlYaru B Telle YEJIOBEKa, MPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO
3ajauy B Y4eOHYIO, BBIIEISTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUU



ONKCHIBaTh H3YYCHHBbIE CBOWMCTBA Tl U (PU3NYECKUE SIBICHUS, HCIONb3YS
¢uznueckue BeNWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHAs CKOPOCTb, CHJa YIPYIOCTH, CWJIA TSDKECTH, BEC Teja, CUia
TpEeHUs, JNaBlIeHHE (TBEPAOro Tena, JKUIAKOCTU, Ta3a), BBITAJKHUBAIOLIAS CHUIIA,
MeXaHW4yecKkas pabdoTa, MOIIHOCTh, IJIEUO CHJIBbI, MOMEHT CHJbI, KO3(p(UIIHEHT
MOJIE3HOTO JIEWCTBUS MEXAHW3MOB, KMHETHYECKass M IMOTEHLMAJIbHAS SHEPIUs),
OpU ONHUCAHUU TMPABWIBHO TPAKTOBaTh (PU3MUECKUNA CMBICH HUCIHOJIB3YEMBIX
BEJIMYMH, KX OOO3HAYEHWs W €IWHULbl (U3MYECKUX BEJIUYMH, HAXOJIUTh
dbopMyIbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMUYMHAMU, CTPOUTH TpadUKHU U3YUCHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIIUYHH;
XapaKTepU30BaTh CBOWCTBA Te€J, (PU3NYECKUE SIBJICHUSI M MPOLECCHI, UCIOIb3Ys
IpaBWjia CIOKEHUs cui (BHOJb OJHOHM mpsimoit), 3akoH ['yka, 3akoH [lackans,
3aKOH ApXxuMena, NMpaBUJIO paBHOBecHUsl pblyara (0JioKa), «30JI0TO€ MPABUIION
MEXaHUKH, 3aKOH COXpPaHEHUsl MEXaHWYECKON HSHEepruu, MNpU STOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3aIllMChIBaTh €ro MaTeMaTUYECKOE
BBIPAKECHHE;

OOBACHATh (PU3NYECKHUE SIBICHHUSA, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3 1—2 JIOTMUECKUX I1aroB
c omopoil Ha 1-2 W3y4YEHHBIX CBOMCTBA (U3UYECKUX SBICHHUH, (DU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacyéTHble 3afaud B 1—2 neHCTBUS, UCMOIb3Ysl 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (DU3UUECKUME BEJIIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJauyd
3aMKMChIBATH KPATKOE YCIOBHE, MOJACTABIATH (DU3NUECKUE BETUUMHBI B POPMYIIBI U
OPOBOANUTH pacu€Thl, HAXOAUTh CIPABOYHbIC JAaHHbIE, HEOOXOAUMBIE st
pelieHus 3ajad, OLIEHWBAaTh PEAJUCTUYHOCTh MOJyYeHHOU  (usnueckoi
BEJINYUHBIL;

pacno3HaBaTh NpOOJIEMbl, KOTOPhIE MOXKHO PELIUTh MPU MOMOUIM (PU3NYECKUX
METO/IOB, B OMHCAHWM HCCIEAOBAHUS BBIICIATH MPOBEPSEMOE MPEAINOTI0KEHUE
(rumoTesy), pazauyarb U MHTEPHPETUPOBATH MOJYYEHHBIN pe3ybTaT, HAXOAHUTH
OLIMOKH B XOJI€ OMbITA, Ie]aTh BEIBOJBI 110 €T0 pe3yIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (DU3NYECKUX
CBOMCTB Ten: (opmMynupoBaTh MpPOBEPSEMbIE MPEANOJIOKEHUS, CcOOUpaTh
YCTaHOBKY U3 MPENJIOKEHHOTr0 O00OpYJOBaHMs, 3alMChIBaTh XOJA ONbITa U
(dbopMynupoOBaTh BHIBOJIBI;

BBITMIOJIHATh MPSIMbIE U3MEPEHHUsI PACCTOSHUSA, BPEMEHH, Macchl Tena, 00béMa,
CWJIbl M TEMIepaTypbl C MCHOJIb30BAHUEM AHAJIIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMMChIBATH MOKAa3aHUA MPUOOPOB € YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH
U3MEpPECHUMU;

IPOBONUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BETUUUHBI OT APYTOi
C HCIIOJIb30BAHHEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO



JBUKYILETOCSl Te€Jla OT BPEMEHM JBHKEHUS Te€Ja, CUJIbI TPEHUS CKOJBXEHHS OT
Beca Teja, KayecTBa OOpaOOTKM MOBEPXHOCTEM TeNl W HE3aBUCUMOCTH CHIIbI
TPEHHUsI OT IUIOIIA[M CONPUKOCHOBEHHS TE€J, CHJIBI YIPYTOCTH OT YIJIMHEHUS
IPY>KUHBI, BBITAJIKUBAIOMICH CHUJIBI OT 00bEMa MOTrpYKEHHOW YacTH Tela U OT
IUIOTHOCTH KHJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH T€Ja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TENO, YCIOBHM IJIABAHUS TEJN, YCIOBUI PAaBHOBECHUS pbluara
u OJIOKOB), Y4aCTBOBaTh B IJIAHUPOBAHUHU Y4YEOHOTO HCCIIEOBaHUsS, COOMpaTh
YCTAHOBKY U  BBIIOJHATH U3MEPEHUS, CIEAys NPEMIOKEHHOMY IUIaHY,
¢uKCcUpOBaTh PE3yNbTATHl IMOJYYCHHON 3aBUCHUMOCTH (DU3MUECKHX BEIUYHH B
BUJIC TIPEAJIOKEHHBIX TaONHI W TpaduKOB, [elaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHMs (PU3NUECKUX BEIMYUH (IJIOTHOCTh BEIECTBA
XKUIKOCTH W TBEPAOrO Tela, CHUJla TPEHHS CKOJBXEHHS, JABICHHE BO3/yXa,
BBITAJIKMBAIOIIAS] CWJIA, JIEUCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEO,
KOO(PGUIIMEHT  TOJE3HOro  JACHCTBHS  MPOCTHIX  MEXAHU3MOB),  CIEIYys
OPEJIOKEHHOW  HMHCTPYKLMU: TPU  BBIIOJHEHUM  HM3MEPEHHH  coOHMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOI0aTh IMpaBUja TEXHUKM O€30MaCHOCTH Mpu padore ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh NPHUHILMUIBI JEUCTBUA NPUOOPOB M TEXHUUECKHX YCTPOWMCTB: BECHI,
TEPMOMETpP, JAUHAMOMETp, COOOUIAIOIIMECS COCyAbl, OapoMmeTp, phblyar,
MOJIBUYKHBINA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS M3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPON HAa WX OMUCaHUs (B TOM YHUCJE: MOJIUIUIIHUKU, YCTPONCTBO
BOJONIPOBO/IA, TUAPABINYECKHA IPEcC, MAHOMETpP, BBICOTOMEp, NOPIIHEBOM
HAcoC, apeoMeTp), HMCHOJb3ysl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUHA U
HE00XoauMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpPUMEPHl (HAXOAUTh WH(OpPMAIUI0O O MpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM U3HM JUIsl 0OECHECUEHUS
0e30omacHOCTH TpU OOpalieHuu ¢ TpruOOpaMu W TEXHUYECKUMU YCTPOMCTBAMH,
COXPaHEHHUSl 3JI0pOBbS U COOJIOACHHUS HOPM 3SKOJOTHYECKOrO IOBEIACHMS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJISATh OTOOP UCTOYHUKOB MH(pOpMalMu B MIHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUM U MYyTEM
CPaBHEHHUS Pa3JIMYHBIX MCTOYHUKOB BBIIEIATH MH(OPMALIHIO, KOTOpas SBISETCS
MPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh TMpPHU  BBINOJHEHWHM YYE€OHBIX 3aJaHUN HAYYHO-MOMYJSPHYIO
JUTEPATYPy (PU3HUECKOTO COACpPM aHUs, CIIPABOYHBIE MaTEpHallbl, PECYpPChl CETH
WuTepuer, BnaseTh npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MNpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;



co37aBaTh COOCTBEHHBIC KpPaTKHWE MUCHhbMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE
2-3 HUCTOYHUKOB HH(poOpManuu (U3MYECKOTO COJEpKaHUs, B TOM YHUCIE
nyOJUYHO JIeJaTh KpaTKUE COOOIIEHUS O PE3ysIbTaTax MPOEKTOB WM YyUEOHBIX
WCCIICIOBAHUM, MPU 3TOM TPAMOTHO HCHOJIB30BaTh W3YUYECHHBIM MOHATHUIUHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

OpU  BBIOJIHEHUM YYE€OHBIX IMPOEKTOB U  HCCIENOBAHUNA  paclpenessTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C MOCTABIICHHBIMU 3aJladyaMU, CICIUTH 32
BBINIOJIHEHUEM IUJIaHA JCHCTBUM, aJ€KBATHO OIICHUBATh COOCTBEHHBIA BKJIaj B
JEATENbHOCTh TPYIIbL, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBUE,
YUUTBIBAs MHEHUE OKPYKAIOIINX.

K koHmy oOyuenus B 8 kJjiacce mpeIMeTHbE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE IBUKEHHUE aTOMOB
U MOJICKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOpPQHBIE
TeJla, HACHIIIEHHBI W HEHACHIICHHBIA Map, BJIAXKHOCTb BO3/yXa, TeMIepaTypa,
BHYTPEHHSISI DHEPrusi, TEIJIOBOM ABUTaTENb, AJIEMEHTAPHBIA 3JIEKTPUUYECKUI
3apsi, DJIEKTPUYECKOE TI0JIe, TPOBOJHUKU U JUAJIEKTPUKH, IOCTOSHHBIN
AIEKTPUUYECKUIN TOK, MArHUTHOE TOJIE;

pasnuyarh sBJICHUS (TEIIOBOE PACUIMPEHUE U CKATUE, TEIIonepeaada, TErIoBOe
paBHOBECHE, CMayuMBaHUE, KaNWJUISIPHBIE SIBJICHUS, HCHApPEHUE, KOHICHCALHUS,
IJIaBJICHUE, KpUCTa/UM3alusi  (OTBEpACBaHUE), KUIICEHHME, TeIlonepenaya
(TeTI0nPOBOIHOCT, KOHBEKIIUS, U3ITy4YEHHE), ANEKTpU3aLUs Ted,
B3aUMO/ICHCTBHUE 3aPsI/IOB, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICMCTBUE MArHUTHOTO TOJIsi HAa TPOBOJHUK C TOKOM,
AJIIEKTPOMArHUTHAS WHIYKIHUS) 1O OMUCAHUIO MX XapaKTEepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBJICHUWE H3YYEHHBIX (DU3UYECKUX SIBJICHUM B OKpPY’KalolleM
MHUpE, B TOM 4ucje GU3NIYECKUE SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KalWUIpHBIE SIBJICHUS B TIPUPOJIE, KPUCTAIUIBI B TIpupojie, uznydeHue ComHia,
3aMep3aHue BOJIOEMOB, MOPCKHUE Opr3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEsI, CHETa,
JIEKTPUUECKUE SBICHUS B aTMocdepe, SJIEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMiid, Apeiid Mo0COB, pOjb MArHUTHOTO TMOJIS IS )KU3HU Ha
3emie, MOJIIPHOE CHUSHHE, MpPU 3TOM IMEPEBOJUTH MPAKTUYECKYHO 3ajady B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3HUECKUX SBICHHUIA,
OMKCHIBATh W3yYCHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, HCIOJIb3YS
dbu3ndecKkue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS JSHEPTUsi, KOJUYECTBO
TEIUIOThI, YJeIbHasl TEIIOEMKOCTh BEIIECTBA, YJEIbHAsl TEIJIoTa TUIaBJICHUS,
yaelbHas TeIuioTa MapooO0pa3oBaHUs, YAEJbHAas TEIUIOTa CrOpaHusl TOILUIMBA,
KOO PUIIMEHT TMONE3HOTO JEHCTBUA TEIJIOBOW MAIMHBI, OTHOCUTEIbHAsS
BJI&XXHOCTh BO3/yXa, DOJIEKTPUYECKUM 3apsii, CUJla TOKa, DIIEKTPUUYECKOE
HaIpsHKEeHUE, COMPOTUBIIEHUE MTPOBOJIHMKA, YACIBHOE COMPOTUBIICHUE BEIIECTBRA,



paboTa M MOIIHOCTb 3JIEKTPHUYECKOTO TOKAa), MpPHU ONUCAHUUA [PABHIIBHO
TPAKTOBAaTh (PU3NYECKUI CMBICI HCIHOJIB3YEMBIX BEIUYMH, OOO3HAYCHUS U
€IMHULBl (U3NYECKUX BEJIMYUH, HaXOAUTh (POPMYJbI, CBA3BIBAIOIINE JTAHHYIO
(GuU3NYECKYI0 BEIUYUHY C JIPYTUMH BEIWYMHAMH, CTPOUTH TpaQUKU M3yYECHHBIX
3aBHCUMOCTEH (PU3UUECKUX BEIUYUH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI, UCIOJB3YS
OCHOBHBIE TI0JIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKON TEOPUU CTPOCHUS BELIECTBA,
IPUHLIMI CYNEPHO3ULMU ToJieH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Juid ydacTka nenu, 3akoH /[xoyins—JIenna, 3aKkoH COXpaHeHus
SHEPTrUH, TPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aMUCHIBATH €TO
MaTEMaTH4YECKOE BBIPAKECHHUE;

OOBSCHATH (PU3MUYECKUE TMPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluu IPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE M3 1—2 JTOrMYEeCKUX IIaroB
c omnopol Ha 1-2 HU3y4YEHHBIX CBONCTBA (PU3MYECKUX SBICHUN, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pematy pacuéTHble 3a7aud B 2—3 JEUCTBUSA, UCHOJIb3Ysl 3aKOHBI U (OPMYJIBL,
CBA3bIBAIOIIME (DPM3MYECKUE BEIUYMHBI: HAa OCHOBE aHAJINW3a YCJIOBHSA 3aJa4u
3aIIUChIBATh KPATKOE YCJIOBHE, BBIBIATH HENOCTATOK JAHHBIX JUIA PELICHUS
3aJauM, BBIOUMpaTh 3aKOHbI U (OPMyJbl, HEOOXOAUMBbIE sl €€ pelleHus,
IPOBOANTDH Pacu€Thl U CPAaBHUBATH MOJIyUEHHOE 3HAaYCHHE (PU3NUECKON BETMUMHBI
C U3BECTHBIMHU JJaHHBIMY;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPU MNOMOILIM (PU3NYECKHUX
METOJOB, MCIIOJIb3Yysd OINHWCAHUE MCCIEHOBAHHUS, BBIIEIATh MPOBEPSIEMOE
IIPEAIIOJIOKEHNE, OLIEHUBATh IIPABUIIBHOCTD NOPSAKA ITPOBEACHUS UCCIIEIOBAHMS,
JIe€J1aTh BBIBOJIBI;

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (HU3NYECKHUX
CBOMCTB Ten (KanmWUISIpHbIE SIBJICHUS, 3aBHCHUMOCTb JABJIEHUS BO3JyXa OT €ro
o0béMa, TeMIepaTypbl, CKOPOCTH NpoLEecca OCThIBAaHUS W HArpeBaHUs IpH
U3JIyYEHUH OT LBETa W3Iydaromel (IOIJIOMAOIIE) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHST BOJBI OT TEMIIEPATYPBl KUAKOCTH M IUIOWIAAM €€ IOBEPXHOCTH,
AIEKTpU3ALMs TEJI U B3AUMOAECHCTBHUE JIIEKTPUUYECKHUX 3aPSAA0B, B3aUMOJCHCTBUE
MTOCTOSTHHBIX MAarHUTOB, BU3yAJIN3aLIAs] MATHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOTO ITIOJISI HA NMPOBOAHUK C TOKOM, CBOWCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (hOPMYJIUPOBATh MPOBEPSIEMBIC
IPEINONIOKEHNsI, COOMpaTh YCTAHOBKY U3 NPEIJIOKEHHOIO OO0OpyIOBaHUS,
OMKCHIBATH XOJ1 ONbITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATD TIPSMBIE HM3MEPEHHUS TEMIEPaTypbl, OTHOCUTEILHOW BJIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAINPSHKEHUs C MCIIOJIb30BAHHEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PM3UUYECKUX BEIUYMH, CPAaBHUBATH PE3YyJbTaThl U3MEPEHUN C YUETOM
3aJJaHHOW a0COIIOTHON MOTPELIHOCTH;



IPOBOJUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUYHHBI OT APYTOi
C HCHOJb30BAHUEM MPAMBIX H3MEPEHUH  (3aBUCHMOCTH  CONPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM IONEPEYHOr0 CEYEHHs] U YAEIBHOTrO
CONPOTHUBJICHUS BEILIECTBA MPOBOJHMKA, CUJIBI TOKA, WIYIIErO Yepe3 MPOBOJHUK,
OT HaNpsHKEHUs Ha IMPOBOJHUKE, HCCIECJOBAHUE IOCIECIOBATEIBHOTO H
NapajuleIbHOTO  COEAMHEHUH MPOBOJAHMKOB): IIJIJAHUPOBATh HCCIIEOBaHUE,
cOOMpAaTh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIENYys NPEUIOKEHHOMY IUIaHy,
(¢uKcHpOBaTh pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTHU B BUE TaOIMIl U TPadUKOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

OPOBOJAUTH  KOCBEHHBIE  M3MEPEHUsA  (PU3NYECKUX  BeIMUuH  (yAesbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBIICHHWE IPOBOJHHUKA, padoTa M MOIIHOCTh
3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, CJI€ysl NPEMJIOKEHHOW WHCTPYKUMU, W BBIYUCISATH 3HAYEHUE
BEJIMYMHBI,

coON0aTh IMpaBuja TEXHUKM O€30MaCHOCTH MpU padoTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

XapaKkTepU30BaTh MPUHLHUIIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONMOPOW HA MX OMHCAHUS (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETP, NapoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUUK DIEKTPUUECKOU
SHEPrUH, IIEKTPOOCBETUTEIbHBIE NMPUOOPHI, HArpeBaTEIbHBIE SJIEKTPONPUOOPHI
(mpuMepBbI), FNEKTPUIECKUE MPEIOXPAHUTENHN, HIEKTPOMATHUT, SJEKTPOABUTATENb
MOCTOSTHHOTO TOKa), MCIMOJb3ys 3HaHUS O CBOMCTBaX (PU3UUECKHUX SIBICHUN U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbIE MPUOOPHI 110
CXeMaM U CXEMaTHMYHbIM pHUCYHKaM (SKUJIKOCTHBIH TEpPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, [BHUraTeldb BHYTPEHHETO CrOPaHHUs, 3SJIEKTPOCKOIL,
pEeoCcTar), COCTABNATH CXEMbl AJIEKTPUUECKUX LIENel C MOCIeI0BATENbHBIM U
napajieIbHbIM COEIUHEHUEM »BJIEMEHTOB, pa3jnyas YCJIOBHbIE O0O3HAUEHUS
AJIIEMEHTOB JJIEKTPUUECKUX LENIEH;

OPUBOJUTH MpPUMEpHl (HAXOAUTh HMH(OPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCETHEBHOM KHU3HU ISl 0OecreueHus
0e30MacHOCTH MpU OOpallleHHH C NpUOOpaMu W TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHUs! 3/I0pPOBbsi U COOJIIOJIEHHUS HOPM SKOJOTMYECKOTO IOBEJEHUS B
OKPYXKaroLIEN CpeJIe;

OCYILECTBIATh MOUCK MH(popManuu Guandeckoro coaepkanusi B MHrepuere, Ha
OCHOBE MMEIOIMXCS 3HAHUN W IyTEM CPAaBHEHHSI JAOIOJHUTEIBHBIX UCTOYHUKOB
BBIACIISTh MHPOPMALIUIO, KOTOpasi SIBJSETCA MPOTHUBOPEUMBON WIIM MOXKET OBbITh
HEJI0CTOBEPHOM;

UCIIONIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUMl HAy4YHO-MOMYJISIPHYIO
JAUTEpaTypy (U3NYECKOTO COJEPKaHHUs, CIIPAaBOYHBIE MAaTepUAIIbI, PECYPChl CETH



WuTepHer, BnaseTh npuéMaMu KOHCIEKTUPOBAHUA TEKCTa, MNpeoOpa3oBaHUs
MH(pOpPMAIIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHHUs, 0000IIast
uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COACpKaHHSI, B TOM
qyclie MyOIMYHO MPEACTABIATh Pe3yIbTaThl MPOSKTHOM MIIM MCCIIEI0BATEIbCKON
NESATENIBHOCTH, NPU 3TOM TPAMOTHO MCIOJIb30BaTh W3YYEHHBINH IOHATHIHBIN
anmnapat Kypca (GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBINOJHEHUM YyYEOHBIX NMPOEKTOB M MCCIEAOBAHUN (PU3NYECKUX IPOLIECCOB
pacnpenensaTh OOS3aHHOCTM B TIpylIe B COOTBETCTBUM C IOCTABICHHBIMU
3aJlayaMu, CIEAUTh 3a BBIINOJHEHHWEM IUIaHA ACHCTBUHM M KOPPEKTHPOBATH €rO,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B AESITEIBHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJEWCTBHE, NPOSABISSI  TOTOBHOCTh  pas3pelaTh
KOH(DJIUKTBHI.

K kxoHny oOyueHus B 9 kJiacce mpeIMeETHbIE pe3yJjbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TOHATUS: CHUCTEMa OTCU€Ta, MarepuajibHash TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JIBIKEeHMs, nedopmarnus  (ympyras,
IUTaCTUYECKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3KH, MEHTP THKECTH, a0COIOTHO TBEPIOE TEJIO, MIEHTP TSHKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KojeOaHWs W BOJHBI, 3BYK, MH(Pa3ByK U
YJIBTPA3BYK, JICKTPOMATHUTHBIC BOJIHBI, IITKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCIYCKAHUS U TOTJIONIEHUs, alibda,
OeTa- ¥ TaMMa-u3Ty4eHHUs, U30TOTIBI, IACPHAS YJHEPTCTHKA;

pasnuyaTh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIIMHEHHOE JBIKEHNE,
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE JBUKEHUE, CBOOOJAHOE TaJeHue Tel,
PaBHOMEPHOE [IBIDKEHHME IO OKPY)XHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTUBHOE
JIBIDKEHWE, KojeOaTellbHOe JBIDKEHWE (3aTyXarolue W BBIHY)KJICHHBIC
Kosie0aHus1), pe30HAHC, BOIHOBOE JBMKCHHE, OTPAKCHUE 3BYKa, MIPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpPaKCHHE U TPEIOMJICHHE CBETa, IOJIHOE BHYTPECHHEE
OTpaXEHUE CBETa, pa3jokKeHue OeIoro cBeTa B CHCKTP U CIOXCHHE
CIEKTPAIbHBIX IIBETOB, MAWCIEPCHUs] CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CIHEKTpa W3JIYyYCHHS) TIO OINHCAHUIO WX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIIUX JTaHHOE
bu3nYecKoe SBICHHCE,

pacmo3HaBaTh MPOSBICHUWE HM3YyYEHHBIX (DU3MUECKHUX SIBJICHUN B OKpYKAIOIIEM
Mupe (B TOM unciie (U3MYECKUE SBICHUS B TPUPOJE: MPWINBHI U OTIIWBHI,
newkenre TutaHeT COJMHEYHOW CHCTEMBI, PEaKTUBHOE JBWIKCHHE JKHUBBIX
OpraHU3MOB, BOCIIPHUATHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHUYCCKHE
BOJIHBI, ITyHAMH, X0, IIBETA TEJI, ONITUYECKHE SIBJICHUS B IPUPOJIE, OUOTOTHIECKOE
NEUCTBUE BHJIUMOTO, YyIbTPahUOIETOBOIO W PEHTTCHOBCKOTO H3Iy4YEHUH,
€CTECTBCHHBIN PaJMOAKTUBHBIM (OH, KOCMHYECKHE JIydd, pPagrloaKTHBHOE



U3JyY€HHE NPUPOJHBIX MUHEPAJIOB, JEHCTBHE PAaJMOAKTUBHBIX HW3IyYEHHH Ha
OpPraHM3M 4YeJIOBEKA), IIPU 3TOM NEPEBOJUTHh IMPAKTHUUECKYIO 33/auy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh H3YYEHHBIE CBOMCTBA Tl W (DU3UUYECKUE SIBICHHUS, HCIIONb3YS
¢usznyeckue BENMYMHBI (CPEAHSII W MTHOBEHHAas CKOPOCTh Tela IIpH
HEPaBHOMEPHOM JIBUYKEHUH, YCKOPEHUE, IIEPEMELICHHE, TyTh, YTI0Basi CKOPOCTH,
CWJa TPEHHUsI, CUjla YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHUE CBOOOIHOIO IMajeHMUs,
BEC Tejla, UMIIYJbC Tella, UMITYJIbC CHUJIbl, MEXaHMYECKas paboTa M MOLIHOCTb,
NOTEHIMAIbHASL SHEPIrHs Teja, IMOAHATOrO HaJX TMOBEPXHOCTBIO  3€MJIH,
NOTEHIMAIbHASL SHEPrUus CKaTOW MPYKUHbI, KUHETUYECKas HHEpPrus, IOJIHas
MEXaHUYECKasl 3HEPTus, EPUOJ U YacTOTa KOJeOAHUM, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, [OKA3aTeb MPEJIOMIICHUS CpElbl), MpU
ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI UCHOJIb3YEMbIX BEJIMYUH,
o0O3HaueHuss M eAUHUIBl (U3HYECKUX BEIUYHMH, HaXOOUTh (opMyIIbI,
CBS3BIBAIOLIME JAHHYIO (DU3NYECKYIO BEJIMUMHY C IPYTUMU BEJIMYMHAMU, CTPOUTH
rpadyKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS M IPOLECCHI, UCIOIB3Ys
3aKOH COXPAaHEHHsI SHEPrHHM, 3aKOH BCEMHUPHOrO TATOTEHHS, MPUHIUI
CYNEpIIO3ULIMA CUJI, MPUHILMI OTHOCUTENbHOCTH ['amunes, 3akoHbl HbroTOHa,
3aKOH COXPAHEHUs MMITYJIbCa, 3aKOHBI OTPAKEHUS U IIPEJIIOMIIEHUS CBETA, 3aKOHBI
COXPaHEHUS 3apsAI0BOTO U MAaCCOBOI'O YHCEN MPH SAEPHBIX PEaKUUsX, IPH ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alHUCBIBATH €0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBACHATH (PM3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE
CUTyallUi IMPaKTHKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH NPUYMHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOMH
Ha 2—3 W3Yy4YEHHBIX CBOWCTBA (PM3MYECKUX SIBICHUH, (PU3HMUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEW;

pemath pacuy€THbIC 3a7a4yu (OMUparoIIMecss Ha CUCTEMy M3 2—3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI M (DOpPMYJbI, CBs3bIBarONIMe (U3MUECKUE BEIMYMHBL: Ha
OCHOBE aHaJIW3a YCIOBUS 3a/Ja4d 3alUChIBaTh KpPAaTKOE YCIOBHE, BBISIBISAThH
HEJIOCTAIONINE WM H30BITOYHBbIC JaHHbIC, BbIOMpPATh 3aKOHBI U  (POPMYJIbI,
HEOOXOAMMBIE ISl PEIIEHUs, TPOBOJIUTh PACUYEThl U OI[EHUBATH PEATMCTUYHOCTh
MOJIy4YEHHOT0 3HaueHUs (PU3NUECKOIN BEIININHBI;

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3MUECKUX
METO/IOB, HCIIOJIb3ysl OINKMCAaHHWE HCCIENAOBAHMS, BBIIEHATh MPOBEPSEMOE
MPEANOoJOKEeHNE, OLIEHUBATh MPABUJIBHOCTh MOPSAIKA MPOBEACHUS UCCIEAOBaHUS,
JienaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUIN U OMBITOB;
MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (DUINIECKUX
CBOMCTB TeJ (M3y4eHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpAHEHUs YHEPIUHU,
3aBHCUMOCTh II€pHo/ia KoJeOaHUN NPYKMHHOIO MasTHUKAa OT Macchl Ipy3a U



KECTKOCTU TPYKUHBI U HE3aBUCUMOCTb OT AaMIUIUTYAbl MajbIX KoJeOaHuH,
NPSIMOJIMHEMHOE PacipoCTpaHEHUE CBETa, pa3jioKeHUe OENoro cBeTa B CHEKTP,
U3Y4YeHUE CBOMCTB M300pa)K€HUs B IJIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs
npeaMera B coOuparolied JiMH3e, HaOJMIOACHHE CIUIOMIHBIX M JHMHEHYaThIX
CIEKTPOB M3JIYUYEHUsI): CAMOCTOATEIBHO COOMpPATh YCTAHOBKY M3 H30BITOYHOIO
HaOopa o0OOpyJOBaHUS, OINUCHIBATH XOJ OIbITAa U €ro  Pe3yJbTarhl,
(bopMyIMpOBATH BHIBO/IBI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpEIeTsisi CpeIHee
3HaYCHHE M3MepsieMON BENUYMHBI ((POKYCHOE PAaCcCTOSIHHE COOMpAIOIIeH JIHH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEIIBHOTO TPUO0pPa);
MPOBOJUTh  HCCIEAOBAaHUE  3aBUCUMOCTEM  (U3MYECKUX  BEJIUMYMH  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEpPEHUHN (3aBUCUMOCTh IYTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBIDKCHUM 0€3 HayalbHON CKOPOCTH, IMepuoja KojeOaHui
MaTEeMaTHYECKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBHUCHUMOCTH yTrja OTpPaKCHUS
CBETa OT yIJla MaJCHHs W YIJia NPEeJOMIICHHs OT yrjla MajeHus): MIaHUpOBATH
UCCIIEJOBAaHHUE, CAMOCTOSITENIbBHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3YJIbTAaThl
MOJyYEHHOW 3aBHCHUMOCTH (DPU3MUECKHUX BEJIMYMH B BUAE TaOMUI] U TpaduKoOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJNTH KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BETUYHUH (CPEIHSs CKOPOCTh U
YCKOpEHHE Teja MpH PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOIHOIO
najeHus, JKECTKOCTb  NPYXKHUHBI, KOI(DPUIHMEHT TpeHHs  CKOJIbKEHUS,
MexaHu4eckas paboTa ¥  MOIIHOCTh, YacTOTa U TMEpPUOJ  KoJieOaHuM
MaTEeMaTHYECKOTO M TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJa COOHMparomieit
JUH3bI,  paJUOAKTUBHBIM  (OH): IUIAHUPOBATH  M3MEpPEHUs, coOupaTh
OKCIEPUMEHTAJIbHYI0O  YCTAHOBKY M  BBIOJHATH  U3MEpPEHUs,  CIeays
NpeI0KEHHON MHCTPYKIMH, BBIYUCIATH 3HAUEHHE BEJIMYMHBI U aHAIU3UPOBATH
MOJIyYEHHBIE PE3YNIBTATHI C YUYETOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHUM;
coOI0aTh MpaBuja TEXHUKM OE€30MacCHOCTH Mpu padore ¢ JabopaTOpHBIM
000py10BaHUEM;

pa3iaryaTh OCHOBHBIC MTPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJIENIEH: MaTepraibHas
TOUKa, a0COJIFOTHO TBEPJIOE TEJI0, TOYSUHBIN UCTOYHHUK CBETA, JIyY, TOHKAS JINH3A,
IJIaHEeTapHasi MOJIENb aTOMa, HYKJIOHHASI MOJIEb aTOMHOTIO S]1pa;
XapaKTepU30BaTh MPHUHIUIBI JACUCTBUS HM3YyYEHHBIX MPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OmucaHus (B TOM YHCIE: CHHIOMETP, NaTYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHS, paKeTa, 3XOJOT, OYKH, MEPUCKOIL,
¢doroanmnapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnoib3ys 3HaHUS O CBOWCTBaX (DU3WYECKUX SBJICHUM U
HEe00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MpHU



pelieHny y4eOHO-IPAKTHUUECKUX 3afad, ONTUYECKHUE CXEMbI IJIsi TOCTPOSHUS
1300paK€HUH B MJIOCKOM 3€pKajie U coOOMparoIien J1H3E;

IPUBOJUTH HpPUMEPHl (HAXOAUTh HMH(OPMALMIO O TMPUMEPAX) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCETHEBHOM KHU3HU JUJIsI 0OeCTIeueHUs
0e30MacHOCTH NpU OOpallleHHH C NpHOOpaMu M TEXHUYECKMMH YCTPOMCTBaMH,
COXPAaHEHUSl 3JI0pOBbS U COOJIOAECHHUS HOPM SKOJOTMYECKOrO IOBEIACHMS B
OKpYXKarollen cpeae;

OCYILECTBIATh TMOUCK HMH(popManmu (usnueckoro cojepkanuss B HHTepHere,
CaMOCTOSITENTLHO (POPMYIIHPYS TOUCKOBBIM 3alPOC, HAXOAUTH MYTH OMpPEACIICHUS
JIOCTOBEPHOCTH TOJIYYeHHOW HWH(GOpMAIMK HAa OCHOBE HMMCIONINXCS 3HAHWA U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

UCIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUIl HAY4YHO-MOMYJISIPHYIO
JUTEPATYPY (PU3HUECKOTO COAEPIAHUs, CIIPABOYHBIE MATEPHUAIIbI, PECYPChI CETH
WuTepHeT, BIajeTh NpUEMaMHU KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOLICHUSI HAa OCHOBE
uH(pOpPMaIlMU U3 HECKOJIBKUX HCTOUYHUKOB (PU3MUECKOIO COAEPKAaHUA, IyOIMUHO
IPEACTABIATh PE3YJIbTAThl IMPOECKTHOM WJIM HCCIEN0BATEIBCKON AEATEIBHOCTH,
IIPY ATOM T'PaMOTHO KCIIOJb30BaTh U3yYECHHBIN NOHATUHNHBIN aIlllapaT u3y4aeMoro
paszaena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE IMpe3eHTalue ¢ y4eToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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bub OK
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https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3znen 3. 3ﬂeKTpOMaFHI/ITHOC moJie ¥ 3JICKTPOMATrHUTHBLIC BOJIHBI

DNEKTPOMarHuTHOE MOJIE U bubnnoreka [JOK
3.1 6
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Hroro no pazaeny 6
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bubmuorexa [JOK
5.2 C 6
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bu6mmoreka [JOK
5.3 A 7
/ICPHBIC peaktiin https://m.edsoo.ru/7f41a4a6
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOU
OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOT'O OBIIEI'O

OBPA30OBAHUA

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pasiindaTtb ABJICHUA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘leCKOC SABJICHUC

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpPY)KaIOLIEM
MHUpE, B TOM uucie (PU3HUECKUe SBICHUS B MPHUPOJE, NPU 3TOM IEPEBOIUTH
IPAKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIJCNSATh CYIIECTBEHHbIE CBOICTBa

(npu3HaKM) PpU3NUECKUX SIBICHUN

1.4

1.5

1.6

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHHS, HCIIONB3YS
¢u3nyeckre BEIUYUHBI, NP ONMUCAHWU NPAaBUIBHO TPAKTOBATH (PU3MUECKUIL
CMBICJ HCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS] U EIUHHIBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (DU3MUYECKYIO BETHUUHY
C JpYrMMH BEJIMYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCHMOCTEH

(I)I/I3I/ILICCKI/IX BCIMYHMH

XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SIBICHUS U MPOIECCHI, UCTIONb3Ys
M3y4YeHHBIE 3aKOHBI, TIPH ITOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U

3aIUCBIBATh €TI0 MATCMATHYCCKOC BbIPAKCHIUC

OOBSACHATH (PU3UYECKHE SBJICHUS, MMPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallui MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATDH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH O0BACHEHHE M3 | — 2 JOrH4ecKux
maroB ¢ omopoi Ha 1 — 2 H3Y4YEeHHBIX CBOMCTBAa (PM3UYECKHX SIBICHUM,

CI)I/ISI/I'-IGCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemars pacy€THble 3a1ayi B 1 — 2 1eHCTBUS, UCIIONIBb3Ys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAOIIME (PM3UYECKUE BEJIWYMHBI: HAa OCHOBE aHaJHM3a YCJIOBUS 3aJaudl
3alMChIBaTh KpaTKoe YCIOBHUE, TMOACTaBIATh (PU3MUECKUE BEIUYHUHBI B
dbopMynBl M TPOBOAUTH pacyérbl, HAXOAUTh CIPABOYHbIC JAaHHBIE,

HEOOXOUMBIC JJIS PEIICHUsI 3a/lad, OIICHUBATh PEATUCTUYHOCTh MOJYYCHHOU




(bU3MYECKON BETUIMHBI

1.8

1.9

pacro3HaBaTh Ipo0IEeMbl, KOTOPhIE MOXKHO PEIIUTh IPU MOMOIIH (PU3UIECKUX
METOJIOB, B OIIMCAaHUH HCCIICIOBAHUS BBIACIATH MIPOBEPSEMOE MPEIIONI0KEHHIE
(rumore3y), pa3nIM4aTe W HMHTEPIPETUPOBATH MOJNYYCHHBIM pe3ylbTarT,

HaxoauThb OIIIMOKH B XO0J¢€ OIIbITa, A€JaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

MIPOBOAUTH OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SBJICHUN WIH (HU3HUECKUX
CBOWCTB Tel: (OPMYyIUPOBATH MPOBEPSEMBIC MPEANOIOKCHHS, COOUPaTh
YCTaHOBKY HU3 MPEIJIOKEHHOTO O00OpYAOBaHHWsS, 3alUChIBAaTh XOJ OIbITa U

(hopMyIIHpPOBaTh BEIBOJIBI

1.10

BBITIONTHSATE MPSMBIE H3MEPEHUs C MCIOIh30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX
puOOPOB, 3aMUCHIBATh MOKAa3aHUS IPUOOPOB C YUETOM 3a/1aHHOM aOCOMOTHOM

IIOTPEIHOCTH U3MEPEHUN

1.12

MIPOBOJIUTH HCCIICIOBAHHE 3aBUCUMOCTH OJHOW (DU3NYECKOH BEIMYUHBI OT
APYTOH C UCIOJIb30BaHUEM NPSMBIX U3MEPEHUH, Y4aCTBOBATh B INIAHUPOBAHUU
y4eOHOTO HCCIIeIOBaHMs, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS,
clieyss NpPEUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pe3yJbTaThl IOJTY4YE€HHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUAC MPEUIOKCHHBIX TaOIUI[ |
rpaduKoB, JieJ1aTh BHIBO/IbI IO PE3YJIbTaTaM UCCIICOBAHUS

MPOBOAUTh  KOCBEHHbIE  H3MEpEHUs  (U3MYECKHUX  BEIMYMH,  CIEIys
NPE/UIOKEHHOW MHCTPYKIMM: TP  BBIMOJIHEHUM HM3MEpEeHUl coOuparthb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATE 3HAUYCHUC MCKOMOM BETWYHNHEI

1.13

1.14

1.15

1.16

coOnroaTh NpaBuiIa TEXHUKU O€30MacHOCTH IMpH pabore ¢ 1ab0paTOPHBIM

o0opynoBaHUEM

yKa3bplBaTh MPUHIUNbBI JEHCTBUS TNPHUOOPOB M TEXHMYECKHX YCTPOICTB,
XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOMCTB C IOMOIIBIO HUX OIMCAHMs, MCIONb3ysd 3HAHUS O CBOWCTBAx
¢buznueckux  SABIEHUH W HeoOXoaumble  (U3MYECKHE  3aKOHbI U

3aKOHOMCPHOCTHU

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O NMpPUMeEpax) MPaKTHIECKOTOo
UCIOJIb30BaHUs  (PU3MYECKMX 3HAHUW B TOBCEJHEBHOM JKM3HM  JUIS
obecriedeHnss 0€30MacHOCTU MPH OOpALIEHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU
yCTpOMCTBaMH, COXpPaHEHHs 370POBbsSI U COOIIOACHHUSI HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN cpee

OCYILECTBIATH OTOOp MCTOYHMKOB HHpopMmanuun B cetu HWHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS

3HaHUU U MyTEM CPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMAIIHIO,




KOTOpast SBISETCS IPOTUBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOI

1.17

1.18

WCTOJb30BAaTh TPU BBIMOJHEHUHM Y4YEOHBIX 3aJaHUN HAYYHOIOMYJISIPHYIO
TuTepaTypy (pU3MUECKOro cojlep’KaHus, CIPABOUYHBIE MaTepHalbl, PECYpChl
ceru  MurTepHer, BiageTb NpuéMaMM ~ KOHCHEKTUPOBAHUSA  TEKCTa,

npeoOpa3oBaHus HH(OPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO371aBaTh COOCTBEHHBIE KpaTKWE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 HCTOYHHMKOB HH(OpManuu (U3NYECKOTO COJEPKAHHA, B TOM
qucie MyOJdMYHO JeNaTh KpaTKHe COOOIIEHHS O pe3ysibTaTaX MpPOEKTOB HIIH
y4eOHBIX HCCIEOBAaHUNA, MPU 3TOM TPAMOTHO HCIOIb30BATh H3yYCHHBIH
NOHSATHHHBIA  ammapar Kypca (H3HKH, CONPOBOXIATh  BBICTYIUICHHE

Mpe3eHTalnen

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

1.2

1.3

P BBIOJHEHUH YYE€OHBIX TIPOEKTOB U HCCIEAOBAaHUN pacHpeneisTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMH 33J]a4aMU, CICAUTD
3a BBLIMTOJHEHUEM IUIaHA AEHCTBHI, aleKBaTHO OLIEHUBAThL COOCTBEHHBIN BKIA
B JESTENbHOCTh TI'PYMIIbI, BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aMMOJICHCTBHE,

YYMTBIBAsI MHEHUE OKPYIKAIOIIHUX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIb30BAaTh MTOHATUSA

pa3inyaTh SBJICHHS 1O ONMCAHHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBIEHUE

pacrio3HaBaTh MPOSBICHNUE M3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpPYKaIOLIeM
MHUpE, B TOM uucie (pu3nuecKue SBJICHHs] B IMPHUPOJIE, TP 3TOM IEPEBOIUTH

MPaKTUYCCKYHO 3aJa4dy B y‘IC6Hy10, BBIACIIAITh CYIICCTBCHHBIC CBOMCTBA

(npu3HaKkM) PU3NUECKUX SIBICHUM

1.4

ONKCHIBATh HM3y4YEHHbIE CBOICTBA Tel M (PU3MUECKHE SBJICHUS, HCIONb3YS
¢u3nyeckre BEIUYUHBI, MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICI HCIIOJIb3YEMbIX BEIMYMH, OOO3HAu€HUss M €IUHUIBI (U3HYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAOIINE TAHHYIO (DU3MUYECKYIO BETHUUHY
C JpYrMMH BEIMYMHAMU, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBHCHUMOCTEH

(bU3HYECKUX BEIUMYNH

L.5

XapaKTCPU30BaTh CBOMCTBA TCII, (bI/I3I/I‘-ICCKI/I€ SAIBJICHUS U ITPOLICCChI, UCITOJIB3YA




1.6

1.7

M3yYEHHBIC 3aKOHBI, P 3TOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA H

3aIMUCbIBATh €Iro MaTCMAaTHUYCCKOEC BBIPAXKCHIUEC

O0BSICHATH (PU3NYECKHUE IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallMl IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-
CIICZICTBEHHBIE CBSA3M, CTPOUTh OOBSICHEHHWE M3 1 — 2 JOrMYeCKuX ILIAroB ¢
noMoIbl0 | — 2 M3Y4EeHHBIX CBOMCTBAa (U3NYECKUX SBICHHHA, (PUIUIECKUX

3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemiars pacy€THbIe 3a/1a4 B 2 — 3 IEHCTBUS, UCIIONIB3Ys 3aKOHBI U (OPMYJIBL,
CBsI3bIBatONME (DM3MYECKHE BEIWYMHBI: Ha OCHOBE aHaIHM3a YCIOBHUS 3aJla4yd
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISABJIATh HEJOCTATOK AAHHBIX ISl PEILICHUS
3a/laud, BBIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOMUMBIC I €€ pEIIeHUs,
MPOBOAWTh pacy€Thl M CPaBHUBATh IIOJYyYECHHOE 3HaueHue (U3NUecKoi

BECJINYHNHBI C U3BECCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.13

pacro3HaBaTh Ipo0IEMbl, KOTOPhIE MOXKHO PEIIUTH IPU MOMOIIH (PU3UIECKUX
METOJOB, WCIOIb3ysd OINHUCAHUE MCCIECIOBAaHUsA, BBIIEIATE IIPOBEPSIEMOE
IIPEANONOKEHUE,  OLICHMBAaTh  INPABWIBHOCTb  MOPSAAKA  IIPOBEICHUS

HCCICO0OBaHUsA, JCJIaTh BEIBOAbBI

MIPOBOAMTH OMBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WIH (HU3HUECKUX
CBOMCTB Ten: (HOpMyIHUpPOBATH IMPOBEPSIEMBIE MPEINOIOKEHUSA, COOUPATH
YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OpYyIOBaHMs, OMHCHIBATH XOJ OIbITa U

(I)OpMy.TII/IpOBaTB BBIBOJbI

BBINOJIHATE MpPSIMblEe U3MEPEHHs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U
JaTYNKOB (DU3MUECKUX BEJIIMYMH, CpPaBHUBATh pE3ylbTAaTbl M3MEPEHUH C

y4€TOM 3a/1aHHON aOCOIFOTHON MOTPEIIHOCTH

IIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (PU3UYECKOM BEIMYMHBI OT
JIPYroM C MCIOJIB30BAHUEM NPSAMBIX U3MEPEHUMN: IUIAHUPOBATh UCCIIEIOBAHKE,
coOMpaTh YCTAaHOBKY W BBINOJHATh HM3MEpPEHHs, CIEAYS MPEATIOKEHHOMY
I1aHy, (PUKCUPOBATh Pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIUIl U
rpaduKoB, eaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS

MPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIMYUH: IUIAHUPOBATh
U3MEPEHMUS, coOuparb AKCIIEPUMEHTAIIBHYIO YCTaHOBKY, cnenys
MIPEAIOKEHHON UHCTPYKLIMH, U BBIYUCIIATH 3HAYCHUE BEIIMUYHUHbI

CO6J'IIO,Z[8.TB ImpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'IaGOpaTOpHBIM

o0opyaoBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX

YCTPOMCTB C OMNOPOM HA MX ONHUCAHUA, HUCIOIb3yd 3HAHUS O CBOMCTBax




(bu3NYeCKUX SIBICHUH U HEOOXOqUMbIe (PU3HUECKIE 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrno3HaBaTh [IPOCTbIE TEXHUUYECKUE YCTPONCTBA U U3MEPUTENbHbBIE PUOOPHI
[0 CXeMaM M CXEMAaTH4YHBIM DPHUCYHKaM, COCTaBJIATb CXEMBbI JJIEKTPUYECKHUX
LHenexd ¢ IOCIENOBAaTENIbHBIM M IApaUICIbHBIM COCJUHEHUEM JJIEMEHTOB,

pasindas yCJIOBHBIC 0003HAaYEHHS DJIEMEHTOB SJICKTPHUYCCKUX nerei

MPUBOJUTH MpPUMEPHl (HAXOAUTHh MH(OPMALIMIO O MpUMEpax) MPaKTUYECKOTO
UCTOJb30BaHUSI  (U3MYECKUX 3HAHUW B  TIOBCEJAHEBHOW IKU3HU  JUIS
obecrieueHrss OE30MAaCHOCTH MPU OOpAIICHHH ¢ MPHOOpaMH U TEXHHUYCCKUMHU
YCTPONCTBaMHU, COXpPAHEHUS 37J0POBbS M COOIIONEHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKpYXalollei cpene

OCYIIECTBISATh MOMCK HHPoOpMAuu (U3NYECKOTO COACpKAHUS B CETH
HNHTepHeTr, Ha OCHOBE MMEIOIIUXCA 3HAHUW M IYyTEM  CPaBHEHUS
JIOTIOTHUTEIBHBIX HMCTOYHUKOB BBIACTATH HH(POPMAIIMIO, KOTOpas SBISETCS

MIPOTHBOPEYNBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

1.19

1.20

9 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

WCTOJB30BATh MPHU BBINOJIHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3HYECKOrO COJAEp)KaHUs, CIPAaBOYHBIE MaTepuajbl, PECYpChI
cetu  MHrepHer; Buamerb  NpuéMaMM  KOHCIEKTHPOBAaHUSA  TEKCTA,

npeoOpa3oBanusg HH(OPMALIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mass uHpOpMaIMIO U3  HECKONbKMX HMCTOYHHUKOB  (DU3UYECKOTO
COJIEp)KaHUsl, B TOM YHCJIC IyOJUIHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM
WIH MCCIIENOBATENIbCKONW AESITENFHOCTH, TIPU ATOM TPAMOTHO HCIHOIB30BaTh
W3YYEHHbI  MOHATHMHBIN  anmapar Kypca  (U3UKH, CONPOBOXKIAThH

BBICTYIIJICHUC Hpe3eHTaI_II/IeI>’I

MpPU  BBHIMOJHEHUH YYEOHBIX TPOEKTOB U HCCIENOBaHUN  (DU3HUECKHUX
MIPOLIECCOB  paclpeiensiTh OOA3aHHOCTH B TpyIIe B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJa4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JAEUCTBUH M
KOPPEKTUPOBaTh €ro, aJCKBaTHO OIICHWBaTh COOCTBEHHBIH BKJAJ B
NEeSATEIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,

MPOSBIISA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus




1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pas3iindatb ABJICHUSA 110 OIMMCAHUIO HUX XapAKTCPHBIX CBOIMCTB U Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NUECKHUX SBJICHUHI B OKpY>KaOIIEM
MHUpE, B TOM 4Huclie (pU3HUECKue SBJICHUS B MPHPOJIE, IPU 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3a/ady B Yy4eOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKyM) PpU3NYECKUX SBICHUI

1.4

1.5

1.6

OIMCHIBATh HM3yYCHHBIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3Ys
¢bu3nyeckue BEIUYMHBI, P ONUCAHUU IPABUIBHO TPAKTOBATh (DU3NYECKUN
CMBICII HCIIOJIb3YeMbIX BEJIMYHMH, OOO3HAUEHUS M EIUHHUIBI (PU3MYecKux
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (DU3MUYECKYIO BETUUUHY
C JpYrUMH BEIMYMHAMH, CTPOUTH TpapuKH M3YyYCHHBIX 3aBUCHMOCTEH

(l)I/ISI/ILIeCKI/IX BCIMYHMH

XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SBJICHUS U MPOIIECCHI, HCTIOIb3YS
W3YYCHHBIC 3aKOHBI, IIPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U

3aIlIMCBIBATb €I'0 MATCMATHYCCKOC BBIPAXKCHUC

OOBSCHATH (PU3HUYECKUE TTPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUYHHHO-
CJICJICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHWE U3 2 — 3 JIOTMYECKUX IIaroB ¢
MOMOIIBI0 2 — 3 U3YYEHHBIX CBOMCTBa (PU3UYECKUX SIBICHUH, (PUINYECKUX

3aKOHa UJIK 3aKOHOMEPHOCTHU

1.7

1.8

pemaTth pacu€THble 3a7a4yM (ONMUpAIOIIMecs Ha CUCTeMY U3 2 — 3 ypaBHEHHI),
UCIONB3YSl 3aKOHBI U (OPMYIBI, CBSA3BIBAIONINE (U3UYECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJlaydl 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISTH
HEJOCTAIONINe WU H30BITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI M (POPMYIIHI,
HEOOXOIUMBIE  JJIsi  PENIeHHWs, TPOBOJAUTH pacuy€Thl W  OIEHUBATH

PCATUCTUIHOCTD IMMOJTYYCHHOI'O 3HAYCHU A (I)HSH‘-ICCKOﬁ BCIIMYHHBI

pacrno3HaBaTb l'[pO6J'ICMBI, KOTOPBIC MO’KHO PCHIMTL IMPU IMOMOIIN (1)I/ISI/I‘-ICCKI/IX
MCTOAO0B, HMCIOJB3Yyd OIMCAHUC HCCICAOBAaHNA, BBIACIATE IIPOBEPIACMOC
MPEAIIOJIOKCHUC, OLICHUBATDH MTPABUJIBHOCTL MOPAAKA ITPOBCACHUSA UCCIICAOBAHUA,

ACJIaTb BBIBOABI, MHTCPIPETHUPOBATE PE3YIIbTATHI H36J'IIOI[€HI/II\/’I " OIIBITOB

1.9

MPOBOAUTH OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SBJICHUN WIH (HU3HUECKUX
CBOWCTB TeJI: CAMOCTOSITEIIbHO cOOMpPaTh YCTaHOBKY M3 M30BITOYHOI'O Habopa
00Opy/IOBaHUs, OMUCHIBATh XOJI OMbITA U €ro pe3ysbTaThl, (HOPMYIUPOBATH

BBIBOBI

1.10

MPOBOAUTHh MPU HEOOXOAUMOCTH CEPUI0 NPSIMBIX H3MEpPEHUH, OIpenemss




cpeaHee 3HaueHUWE H3MepseMoW  BenMuMHBI  ((POKycHOe — paccTosiHHe
cobuparomeld  JWH3bI), OOOCHOBBIBATH  BBIOOp  croco0a  M3MEpEeHUs

(M3MepuTenHLHOTO PUdopa)

1.11

IPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTEH  (PU3MUECKUX  BEIMYUH  C
UCIOJb30BAHUEM  MPAMBIX  M3MEPEHMH:  IUIAHUPOBaTb  MCCIIEOBaHUE,
CaMOCTOSITENILHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE3yIbTAThI MOTYYCHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TaOnMuu TIpauKoB, IenaTh

BBIBOJIBI ITO PC3YyJIbTaTaM UCCIICAOBAHUA

1.12

MNpOBOAWUTL KOCBCHHBLIC HN3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIMYMH: IUIAHUPOBATH
HU3MEPCHMUS, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY H  BBIIIOJHATH
HU3MEPCHHA, CIICAYA HpeI[JIO)KeHHOI;'I WHCTPYKLHUH, BBIYUCIIATH 3HAYCHUC
BCJIMYHUHBI U aAHAJIMU3UPOBATH IIOJYYCHHBIC PCE3YJIbTATHI C y‘IéTOM 3a,I[aHHOI71

IIOIPEIHOCTH U3MEPEHUIN

1.13

1.14

coONoIaTh MpaBWia TEXHUKH OE€30MacHOCTH NpH paboTe ¢ J1adopaToOpHBIM
00opynoBaHUEM

pa3nuuaTh OCHOBHBIC TIPU3HAKH  HM3YYEHHBIX  (DU3MYECKUX  MOJEINeH:
MarepualibHasi TOYKa, a0COMIOTHO TBEPAOE TEJO, TOYCUYHBIM MCTOYHUK CBETA,
Ty, TOHKasl JIMH3a, TUIaHEeTapHast MOJIeNIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO

sapa

1.15

1.16

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHHUUECKUX
YCTPOMCTB € OMNOPOM HAa WX OINHCAHUA, WUCIOJb3ysd 3HAaHHUS O CBOWMCTBAaX

(I)I/I3I/ILICCKI/IX SIBJICHUH U HeO6XO,[[I/IMBIe (I)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH

HCIIOB30BAaTh CXEMbl M CXEMaTUYHBbIE PUCYHKM H3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJIOIMUECKHUX IMPOLIECCOB MpHU
peleHrH y4eOHO-ITPAKTUYECKHX 3a/1a4, ONTHYECKHUE CXEMbI JUISl MOCTPOSHHUS

M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAIOIICH JINH3E

1.17

MPUBOJUTH MpPUMEPH! (HAXOAUTHh MH(OPMALIMIO O MpUMEpax) MPaKTUYECKOTo
UCTOJb30BaHUS  (U3MYECKUX 3HAHUH B  TIOBCEJAHEBHOM KU3HU  JUIA
oOecrnieueHns 0€30MacHOCTH MpU OOpallleHUH ¢ MpUOopamMu U TEXHUYECKUMHU
YCTPONCTBaMHU, COXpPAHEHHUsI 37J0POBbs M COOJIOAEHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpefie

1.18

OCYILIECTBIATh MOMUCK HHPOpMAIMK (UINYECKOTO COACpPKAHHUS B CETU
WHTepHeT, caMOCTOATENBHO (GOPMYIHPYS MOUCKOBBIN 3apoc, HAXOAUTh IMyTH
onpeseNieHus]  JOCTOBEPHOCTH TOJy4eHHOW HHGQOpMaluM Ha  OCHOBE

HUMCIOIIUXCA 3HAaHUH U JOIMOJIHUTCIIBbHBIX UCTOYHHUKOB

1.19

UCIOJIb30BaTh MPHU BBHIMNOJHEHUHM YYeOHBIX 3aJaHU HAy4YHO-IOMYJSIPHYIO




IUTEparypy (PU3MYECKOrO COAEp)KaHUs, CIpPaBOYHBIE MaTepHajbl, PECypChl
cetu  MHTepHeTr; BiageTb  NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(HOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

1.21

co3/laBaThb COOCTBEHHBIC INHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHbOpMallUM U3 HECKOJbKUX MCTOYHHMKOB (DPU3MUECKOro ConepKaHMs,
nyOJIMYHO TPEJCTABIATh PE3YJbTaThl MPOCKTHONW WM HCCIIEI0BATENLCKOM
JESATEIBHOCTH, IPU 3TOM TPaMOTHO HCIIOJb30BaTh HM3YYCHHBIN IMOHATUMHBIN
ammapar HM3y4yaemMoro pasaena (HU3MKM M CONPOBOXKIATb BBHICTYIUICHHUE

Mpe3eHTaluel ¢ y4éToM 0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB

IpPU BBIIOJHEHUHM Y4YEOHBIX TPOEKTOB U HCCIENOBaHUN  (DU3MUECKHUX
IIPOLIECCOB  paclpeAesaTh OOA3aHHOCTHM B TpYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 33Ja4aMH, CIEIUTh 32 BBIIOJIHEHUEM IUIAHA JEHCTBUM H
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILICHHBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh TPYNIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,

MIPOSIBJISISI TOTOBHOCTD pPa3pemiaTh KOH(INKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon
Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pasiena
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MHPA
®usuka — Hayka o npupoze. SBnenus npuponasl. Pusudeckue
1.1 SIBJICHUS: MEXaHUYECKUE,  TEIUIOBbIE,  BJIEKTPUYECKUE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
dusnyeckue BEIUYMHBL. [3MepeHne (U3NYECKUX BEIUYMH.
1.2 dusnyeckue IPUOOPBHI. [TorpemHocTh HM3MEpPEHUM.
MexnyHapoaHas CHCTEMA €IMHUIL
EcrecTBeHHOHAy4HBI ~ METOJ  TMO3HAHWS:  HaOJIIO/JEHUE,
| 13 IIOCTAHOBKA HAy4yHOIO BOIIPOCA, BBIIABWKEHHUE THIIOTES,
' 9KCIIEPUMEHT 10  IPOBEpPKE  TUIOTe3,  OOBSCHEHHE
Ha0JII01aeMOTr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUHN C TOMOILBIO MOJIeNIEH
[IpakTuyeckue paboOTHI:
N3mepenue paccTossHAMN.
15 N3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.
' Onpenenenre pa3smMepoB MaJIbIX Tel.
WN3mepenne TtemmepaTypsl IOpH  I[IOMOIIM  KMJIKOCTHOTO
TEPMOMETPA U AATUYUKA TEMIIEPATyphI
INEPBOHAYAJIBHBIE CBEJJIEHIM A O CTPOEHUU BEIIECTBA
51 CrpoeHue BellecTBa: aTOMBI U MOJIEKYJBI, HX pa3Mephl.
' OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA
55 JlBmkeHne dactull BemiecTBa. CBsI3b CKOPOCTH  JIBUKECHMS
' yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBrxkenue, muddysus
2 53 B3aumopeiicTBue yacTHIl BeIIeCTBA: TPUTSKEHUE U
' OTTaJIKUBaHUE
ArperaTHble COCTOSIHHS BEIIECTBA: CTPOECHUE I'a30B, JKUIKOCTEN
54 n TBEPIBIX (KPUCTAJUIMYECKUX) Ted. B3auMocCBsI3p MEXIy
' CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM




2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue padbOTHI:
OueHka auameTpa aroMa METOIOM PSAAOB (C MCIIOIb30BAHHEM

dotorpaduii).
OmBITHI 110 HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Tra30B.

2.6

OnbITBl O OOHAPYXEHHIO JEHCTBUS CHI MOJIEKYISIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JABWKCHUC. PaBHOMCpHOC H HEPAaBHOMCEPHOC

JIBIDKECHHE

39 Ckopoctb. CpeHsisi CKOPOCTh [P HEPABHOMEPHOM JIBUKECHUH.
Pacu€r mytu 1 BpeMeHU IBUKEHUSA

SIBnenue uHepuuM. 3aKOH MHEpUUU. B3aumoaencTBue Tel Kak
33 IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tel. Macca Kak mMepa

HHCPTHOCTH TCJIa

34 [TnotHocts BemiectBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM
MOJIEKYJ B €IMHUILIE 00BbEMA BEILLIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell

16 Cuia ynpyroctu u 3akoH ['yka. 3mepeHue CHIlbl ¢ TOMOIIBIO
JTUHaMOMETpa

3 HBHGHI/IG TATOTCHHUA U CUJIA TIAXKCCTHU. CI/IJ'Ia TSKCCTHU HaA }lpyFI/IX
i
mira"HeTax. Bec Teia. HeBecomocTh

33 Cuna TPCHUA. TpeHI/Ie CKOJIBKCHHUA U TPCHUC ITIOKOA. TpeHHe B

MIPUPOJIE U TEXHUKE

3.9 CnoxxeHue cuj, HalpaBI€HHbIX 1O OJHOM  TNpPSAMOIL.
PaBrozelicTByIOILAs CHUII

[IpakTuyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO ABMXKEHMsS (IIapuKa B
KHUJIKOCTH, MOJIETH DJIEKTPUUYECKOTO aBTOMOOWIIS M TaK Jlayiee).
Ompenenenne cpeaHel CKOPOCTH CKOJBKEHHUS Opycka WIu
310 1IapyuKa MO HAaKJIOHHOW IIocKocTH. OnpeneneHne MIOTHOCTH
' TBEpAoOro Ttena. ONbITH, JIEMOHCTPUPYIONIUE 3aBUCHUMOCTh
pactshxeHus (aedopMariii) IpyKUHBI OT MPUIIOKEHHOM CHJIBI.
OHBITI)I, ACMOHCTPpUPYIOIIHUE 3aBUCUMOCTb CHJIBI TPCHUMA

CKOJIB2KCHHUA OT BCCa TCJIa M XapaKTCpa COIPUKACAIOIMIUXCA

MOBEPXHOCTEN




Ousnueckre SBICHUS B MPHUPOJE: MPUMEpPHl JABWKEHHUS C

3.11 pa3IMYHBIMM  CKOPOCTSAMH B JKMBOM W HEXHUBOW MPUPOJE,
JEVCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

TABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 11 TA30B

4.1

Hapnenne TBEpHoro Tterna. CnocoObl  yMEHBUICHUS |

YBCIUMYCHUA OaBJICHUA

4.2

Z[aBJ'ICHI/Ie rasa. 3aBHCHUMOCTH JaBJICHHA Tra3a oOT 06’béMa,

TeMIIepaTyphl

4.3

Hepeﬂaqa JaBJICHUA TBépIII:IMI/I TCJIaMH, ) KUJAKOCTAMU U Ira3aMHU.

3akoH Ilackansa. ITHeBMaTHUeCKe MAIITHHBI

4.4

3aBUCHUMOCTh JaBJICHUS KHUIKOCTU oT TITyOUHBI.
I'mapocratuueckuit  mapagokc. CooOmaromuecs — COCY/bI.

FI/II[paBJ'II/I‘ICCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emmm u atrmocdepHoe mgaBieHue. [IpudnHbI
CyIIECTBOBaHUS  BO3AYIIHOW  oOosouku  3emiu.  OmbIT
Toppuuennu. 3aBucuMocTh aTMoOc(epHOro JaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPs

4.6

Namepenne  armocepnoro  nmaBnenus. [Ipubopsr  mms

HU3MEPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBME XUIKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TeEJO.

BrrtankuBatorias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

[inaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa
NOrpY>)KEHHOM B KUAKOCTH yacTu Tena. OnpeneneHue
BBITAJIKUBAIOIECHA CHUJIBI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B KUIKOCTb. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAOIICH
CWJIBI, JCHCTBYIOLIEH Ha TEJO B JKUIKOCTH, OT MAacChl Teja.
OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOLIEH
CWJIBI, JECUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPY’KEHHOM B JKMJIKOCTH YacTH Tela M OT IUIOTHOCTH
YKUJIKOCTH. KonctpynpoBanue apeoMeTpa 1581071
KOHCTPYUPOBAHUE JOAKH u onpenerncHue eé

TPy30MOIbEMHOCTH

4.10

Ousnyeckue SBICHUS B MPUPOAE: BIUSHUE aTMOC(HEPHOro




JaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

Texnuueckue yCTpOWCTBA: cooOmraromuecs cocCy/ibl,
YCTPOMCTBO BOAOIPOBOAA, THAPABINYECKHI Ipecc, MaHOMETD,

OapomeTp, BBICOTOMED, MTOPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannueckast pabora
5.2 Mexanuyeckas MOITHOCTb
53 [IpocTeie MeXaHW3MBI: pblYar, OJOK, HAKIOHHAS ILJIOCKOCTH.
' [IpaBuiio paBHOBecus pbryara
54 [IpumeHeHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe TmpaBwiIO» MexaHuku. Koadduiment monesHoro
5.5 neiictBusi MexaHu3MmoB. IIpocTble MexaHu3Mbl B OBITY H
TEXHHUKE
5.6 [ToreHmmanpHast >HEPTUM TeJa, MOJIHITOTO Hall 3eMIEH
5.7 Kunernueckas sneprust
> 53 [lonnass wmexaHuveckas DdHEprus. 3aKOH H3MEHEHUA U
' COXPaHEHUS MEXaHHUYECKON YHEPTHU
[IpakTudeckue pabOTHI:
Onpenenenne pabOTBl CHUIIBI TPEHHUS MPU PaBHOMEPHOM
- JBWKEHUM  Telda 1O  TOPU30HTAIBHOW  MOBEPXHOCTH.
' UccnenoBanue ycinoBuil paBHoBecus poruara. Mamepenue KIIJ
HaKJIOHHOM IUIOCKOCTU. [3ydeHWe 3akoHa COXpaHEHUs
MEXaHWYECKON IHEPTUn
5.10 ®dusnyueckue SBJICHUS B IPUPOJIC: PHIYATH B TEJIe YEIIOBEKa
TexHnueckue YCTPOMCTBA: pbIyar, TTOJIBH>KHBII 51
5.11 HEMOJBIKHBIM  ONIOKM, HAaKIOHHAs IJIOCKOCTh, IPOCTHIE
MEXaHHU3MBbI B OBITY
8 KJIACC
Kon
Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA
pasaena
TEITUIOBBIE ABJIEHU A
6 OcHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TeOopuun

6.1

cTpoeHMs BelecTBa. Macca u pa3Mepsl MojeKyad. OIbITHL,




IMOATBCPKAAOIIUC OCHOBHBIC ITOJIOKCHUA

MOJ'ICKy.TIHpHOKHHCTH‘ICCKOfI TEOpHUHn

Mogenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUNA

02 BemlecTBa. Kpucramnyeckue u amopdHsie Tena
63 OOBbsicHEeHHE CBOICTB Ta30B, XKHUIKOCTEW M TBEPABIX TEN Ha
' OCHOBE II0JIOKEHU I MOJIEKYJIIPHOKMHETHYECKOM Teopun
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TemnoBoe paciiMpeHue u cxaTmue
66 Temnepatypa. Csi3p TeMIeparypbl O CKOPOCTBIO TEILIOBOTO
' JBUKECHMS YaCTHL]
67 Buytpennss sHeprus. CnocoObl HM3MEHEHHUS BHYTpPEHHEH
' SHEpIuu: Teronepeaya U CopepiieHue padoThl
63 Bunel  Termonepenaun:  TEIUIONPOBOJHOCTb,  KOHBEKLHUSA,
' U3JIy4eHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BELECTBA
TemooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHUE TEIIOBOTO
6.10
OanaHca
611 [InaBneHve W OTBeplE€BaHHE KPUCTAIMUYECKUX BEIIECTB.
. VeapHas TEIIOTA IIAaBICHUS
[TapooGpazoBanue u konneHcanus. Mcnapenuwe. Kumenwue.
6.12 VnenpHast ~ TemoTa  mapooOpa3oBaHUSA.  3aBUCUMOCTH
TeMIIepaTypbl KUIIEHUs OT aTMOC(EPHOro aBiIeHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomIMBa. Y ieibHasl TEMI0Ta CrOPaHUs
IMpunuunsl pabotsl TernoBbix asurareneid KIIJ Temmosoro
6.15 nBurarens. TemoBele [IBUraTelId M 3allUTa OKPY’KaKOLIEH
Cpelbl
3aKOH COXpaHEHUs U IPEBPALLEHUS DSHEPIUU B TEIUIOBBIX
6.16
npoleccax
[IpakTuyeckue paboOTHI:
617 OneITel MO OOHAPYXEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO

IIPUTAXKCHUAA.

OnpITHI IO BEIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MU




caxapa.

OnbITel 1O HAOJIOJEHUIO TEIJIOBOTO PACHUIMPEHHs Ta30B,
KHUJKOCTEH U TBEPIBIX TEIl.

OmnpeneneHue 1aBieHNs BO3/1yXa B OaIOHE MINPHLIA.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3TyXa
OT ero 00béMa 1 HarpeBaHus WU OXJIAKICHHUS.

IIpoBepka runoTess! TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUUECKOI TPYOKe OT TeMIepaTyphl.
HaGntonenne wW3MeHEHUs BHYTPEHHEW OJHEpPruu Telna B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBICHMS TEIUIOOOMEHAa NpU CMELIMBaHUU
XOJIOAHOW U ropsiYeil BOJBL.

OmnpeneneHne KOJIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJIOM Mpu
TEIMI00OMEHE C HarpeThIM METAIUTMYECKUM LIUIMHIPOM.
Omnpenenenne ynenbHON TEIUNIOEMKOCTH BELLECTBA.
Hccnenosanue npouecca uCIapeHus.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3yXa.

OHpCI[CJ'ICHI/Ie y,I[CJ'ILHOﬁ TCIJIOTHI IJIABJICHUA JIbJA.

duznueckue ABJICHHUSA B nprupoac: MOBEPXHOCTHOC HATSKCHUC

W KAallWUIAPHBIC SBJICHUSA B IPHUPOAC, KPUCTAJIIIBI B IIPUPOJL,

018 n3nyuenue CornHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3BL;
oOpa3oBaHHe pOChl, TyMaHa, WHesl, CHera.
TexHuueckue YCTpOMCTBA: KaWLISPBL, IpUMEPBI
WCIIONBb30BAHUSI  KPHUCTAJUIOB, JKUJIKOCTHBIM  TEpPMOMETD,
6.19 JIaTYUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIUIEHUS IOMOB,

TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHa, JIBUraTellb

BHYTPCHHETO CropaHusl.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
BzaumoneiictBue  3apsbkeHHbIX  Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJIECHCTBUS 3apsHKEHHBIX Tel OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)

- DnekTpuyeckoe nosie. Hanpsxk€HHOCTh 3JEKTPUYECKOTO OIS,

[IpuHnun  cynmepmo3uiMM  JIEKTPUYECKUX  Tojied  (Ha




Ka4eCTBEHHOM YPOBHE)

Hocurenn  asnexTpudeckux — 3apsiiosB. OneMeHTapHBbIN
7.4 anekTpuyeckuil 3apsa. Crpoenue artoma. IlpoBonHuku u

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

DNEeKTpUYECKUI TOK. Yenosus CYILLIECTBOBAHUSA
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA

JIelicTBUSL DJIEKTPUUECKOrO0 TOKa (TEIIOBOE, XUMHYECKOE,
7.7

MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

Onektpuueckass  uenb. Cuma  TokKa.  DIIEKTPUUYECKOE
7.8

HaIpsDKEHUE

ComnpoTuBiieHHE MPOBOJHUKA. YJEIbHOE COMNPOTUBIICHUE
7.9

BEIllECTBA
7.10 3akoH Oma a1 ydacTka uenu

[TocnenoBarensHOE u napajuieiabHoOe COEIMHEHUE
7.11

MIPOBOJIHUKOB

PaGota u MOIIHOCTB 3JEKTPUYECKOTO Toka. 3akoH J[xoynsa —
7.12

Jlenna

DNEeKTpUYECKHE IIENH U TMTOTPEOUTETU IMEKTPUIECKON IHEPTUN
7.13

B ObITy. KopoTkoe 3aMbikaHue

[TocrosaHHble  MarHuTHl.  B3auMopneicTBUE  MOCTOSIHHBIX
7.14

MarHuTOB

MarnuTtHoe mone. MarHuTHoe ToJjie 3eMJM M ero 3HaueHue
7.15

IUTS S)KU3HU Ha 3eMiie

Oneir Opcrena. MarHuTHOE TMOJ€ DIEKTPUYECKOIO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBU€ MArHMUTHOTO TIOJSI Ha TMPOBOJHUK C TOKOM.

DONeKTpOABUTATENIb  MOCTOSHHOTO Toka. lcmosb3oBaHue
7.17

JJIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOWCTBaAX M Ha

TpaHCIopTe

Onbitel @apanes. SBieHUe 3JIEKTPOMArHUTHOM HWHIYKIUU.
7.18

[IpaBuno Jlenna
7.19 Onexrporereparop. CrnocoObl MOMYyYEHHS DICKTPUUECKOM




OHEPIHUH. QHGKTpOCTaHHI/II/I Ha BO300HOBJIIEMBIX HMCTOYHHKAX

SHEPrUu

7.20

[IpakTuueckue padbOTHI:

OmnbIThl 10 HAOJIIOJEHUIO IEKTPU3ALMH TeJl UHAYKLIUEH U pH
COIIPUKOCHOBEHHH.

HccnenoBanue  ACUCTBUSA — JJIEKTPUYECKOTO  IIOJIL  HA
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mpoBepka pabOTBl  IEKTPUUYECKOW  LeNHU
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHUSL.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, MIYIIErO Yepe3
PE3UCTOp, OT CONPOTHBIIECHUS DPE3UCTOpPA M HAIPSHKEHHUS HA
pe3ucrope.

OnepIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO
CONIPOTHBJIEHUSI IIPOBOJHMKA OT €ro JJIUHBI, IUIOIIAAU
IIONIEPEYHOI0 CEYECHUs U MaTepUaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpsHDKEHUW — TIpu
IIOCJIEIOBATEIILHOM COEAMHEHUU JIBYX pe3ucTopoB. [IpoBepka
IpaBWwiIa JUIsl CWIbl TOKa IPH MapajuIe]IbHOM COEIMHEHUU
pesuctopoB. OmpeneneHre pabdOThl AJIEKTPUYECKOTO TOKa,
uaymero  depes  pesucrop. OmpezneneHue  MOIIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3HUCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYIIErO Yepe3
JaMIOUYKy, OT HanpsbkeHuss Ha Hel. Omnpenenenue KITJI
HarpeBatens. lccimenoBaHue MarHMTHOTO B3aMMOJEHCTBUSA
MOCTOSIHHBIX ~ MAarHuToB. l3ydyeHue MarHuTHOrO  mOJsA
MOCTOSIHHBIX MarHUTOB MpPHU MX OOBEIMHEHUH U pa3eieHUU.
HccnenoBanue neicTBUs MEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpenKky. ONbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OoT CUJIbl TOKa U
HalpaBJeHUs TOKa B Karymke. [3ydyeHwe paeicTBus
MarHMTHOIO IOJI HA MPOBOJHUK ¢ ToKOM. KoHcTpynpoBaHue
U wu3ydeHue pabotTbl snekrpoasuratens. Mimepenue KII/]

3HCKTp0HBHFaTeHBHOﬁ YCTaHOBKH. OnEBITH 110 HUCCICIOBAaHUIO




SABJICHUS SHGKTpOMaFHHTHOfI WHAYKIOWHA: HUCCICOO0BAaHUC

W3MCHCHHUH 3HAUCHUS U HaImpaBJICHHUS HHAYKIHHOHHOI'O TOKa

dusznueckue SIBICHUSI B IprUPOAC: SJICKTPUUCCKUC ABJICHHUA B

aTMOC(l)epe, QJICKTPHUYECTBO XKUBLIX OpPraHM3MOB, MAarHUTHOC

72l nosie 3eMiu, JIpeid MONIOCOB, POJIb MArHUTHOTO MOJS JAJIs
KU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuuyeckue  yCcTpOMCTBA:  3JIEKTPOCKON,  aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CUYETYUK OJJICKTPUYECKOM DHEpIuu,
799 3JIEKTPOOCBETUTEIILHBIC npudopHl, HarpeBaTeIbHbIE
' AIEKTPONPUOOPHI (Tpumepsr), AJICKTPUUCCKUE
MIpeI0XpaHUTEIH, 3JIEKTPOMArHur, AIIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMbie 3I€MEHTHI COACPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexanunueckoe nBwxkeHHe. MatepuanbHas Touka. Cucrema
' oTcy€ra

8.2 OTHOCUTENHPHOCTh MEXAaHUUYECKOTO JIBHIKCHHS

8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE

8.4 HepaBHoMepHOe mnpsaMonuHeiiHoe nBuxkeHue. Cpeanss u

. MT'HOBEHHAs CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE TBUKEHUE
8 8.6 CBobOoanoe nagenue. OneiTh [ anunes

PaBHOMepHOE NBIKEHHUE MO OKpYXHOCTH. [lepron u yactora

8.7 oOparieHusl. JInnelinas " yraoBas CKOPOCTH.
LleHTpOocTpeMuUTENBEHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HploTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akon HeroTona

8.11 [TpuHIUTT CYynEepno3uIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka




Cuima TPCHUA: CUJIa TPCHUA CKOJBXCHUA, CHUJIa TPECHHUA ITOKO,

813 JpyTUe BUJbI TPEHUS
8 14 Cuna TSDKECTHM M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHue
' CBOOOTHOTO TaICHUS
815 JBuwxenne muaHer Bokpyr Cosnna. IlepBas kocMuueckas
' ckopocThk. HeBecomocTs u neperpysku
8.16 PaBHOBecue MaTeprabHON TOYKU. AOCOIOTHO TBEPIOE TEIIO
PaBHOBecue TBEPIOro Tena ¢ 3aKperIéHHON OChIO BpaIllEHUS.
8.17
MowmeHnT cuisl. LeHTp TspKECTH
8.18 Nwmnynec Tena. 3mMenenue umnynbca. IMnynbe cuiib
8.19 3aKOH COXpaHEHMS UMITYJIbCa
8.20 PeaktuBHOE ABMXKEHKE
8.21 Mexanudeckasi paboTa U MOIIHOCTb
499 PaGora cun Tshxectu, ynpyroct, TpeHus. CBS3b dHEPTUU U
' paboThl
823 [loTeHunanpHas 3HEprus Teja, MOAHITOrO HaJ IMOBEPXHOCTHIO
' 3emiu
8.24 IToTeHumanpHas YHEPIUs CKATOU MPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
IIpakTuyeckue paboOTHI:
OmpesienieHne CpeHEW CKOPOCTH CKOJBKEHUS Opycka WId
JBYKEHMSI IIapUKa I0 HAKJIOHHOW IulockocTH. OmpezneneHue
YCKOpEHHUs Tejda TNpU PaBHOYCKOPEHHOM JBHXKEHHH TIO
HAaKJIOHHOH TUIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYyTH OT BpPEMEHU IIpuU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
8.27 [IpoBepka runoTessl: €cau NpH PaBHOYCKOPEHHOM JBHKEHUU

0e3 HayalbHOM CKOPOCTH IYTH OTHOCSTCA KaK psjl HEUETHBIX
yHucell, TO COOTBETCTBYIOUIME IPOMEXYTKH  BpEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT
CHJIBI HOpMaJibHOTO JaBieHus. OrmpenerneHue KodpduuueHTa
TpeHUs1 CKoJbxkeHusa. OrmnpeneneHne KECTKOCTH MPYKHUHBIL.

Omnpenenenue pabOThl CHUJIBI TPEHUS TPU PABHOMEPHOM




JNBUKEHUM  TeJa 1O  TOPU3OHTAJIBHOW  MOBEPXHOCTH.
Onpenenenue paboThl CUIIBI YIPYTOCTH MPHU MOABbEME Ipy3a C

HUCITIOJIB30BAHHMEM HCIIOABHIXKXHOI'O U ITOJBHUKHOI'O 010KOB

duznyeckrue SIBICHUS B npupoac: IMPUWIMBbBI W OTJIMBBI,

8.28 nBkeHue  miaaHer  COJMHEYHOM  CHUCTEMbI, PEAKTUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB
820 TexHruueckue yCTpOWCTBA: CIHUIOMETP, JATYUKHU IOJIOKEHHS,

PacCTOSIHUSA U YCKOPEHHUSI, PAKEThI

MEXAHUWYECKHUE KOJIELAHMA 1 BOJIHBI

9.1

KonebarensHoe JABHXKXCHUC. OCHOBHBIE XapaKTCPUCTUKHU

KOJIeOaHUM: TIepHO/I, 4aCTOTa, aMIUTUTY/a

9.2

MaremMartnueckuii M INpYKHHHBIA MasTHHKU. [IpeBpaienune

OHCPI'UH IIpU KoJIeOaTeIbHOM JABMOXKCHUN

9.3

3aryxaomue — KoseOaHus. Boinyxaennble  KoneOaHHs.

Pe3onanc

94

Mexaunueckie BOJHBI. CBOIiCTBA MEXaHWYECKUX BOJIH.
[IponosibHBIE U TOTIEpEYHbIE BOIHBI. J[IMHA BOJIHBI M CKOPOCTH
€€ pacnpocTpaHeHusl. MexaHn4eCKUe BOJHBI B TBEPIIOM TEJE,

cericCMUYEeCKUE BOJIHBI

9.5

3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WNHudpa3Byk u yapTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Onpenenenne 4acTOTBI U nepuoaa Kosie0aHuit
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4acToThl M MepUoja KoleOaHWH MPYKXMHHOTO
MasTHHKA

Hccnenosanue 3aBUCHUMOCTH nepuoja Kosie0aHuit
MOJIBEILIEHHOT0 K HUTU Tpy3a OT JJIuHbBI HUTU. MccnenoBanue
3aBUCHMOCTH TIepro/ia KOJeOaHUN MPY>KUHHOTO MAasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Mepuoa KoJieOaHUH
Ipy3a, MOJBEIIEHHOTO K HUTH, OT MAacChl Irpy3a U KECTKOCTHU

npyxuHsbl. M3Mepenue yckopeHus cBOOOAHOTO NaieHUs

9.8

dusndeckue SBICHUS B npupoac: BOCIHPHUATUEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, ceilicMHu4YecKue BOJIHBI, IIYyHaMH,

9XO0

9.9

TexHnuueckue YCTpOMCTBA: 3XO0JIOT, HCTIOJIb30BaHKUE




yIIbTPa3ByKa B OBITY U TEXHHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
0.1 DNEeKTPOMarHuTHOE  ToJie.  DJIEKTPOMAarHUTHBIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana »neKTPOMAarHUTHBIX BOJIH
103 DOnexkTpoMarHuTtHas mnpupoga cBera. CKOpOCTh  CBeTa.
' BonHoBBIE CBOlCTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMONIBIO
MOOHITEHOTO TeIe(OoHa
105 dusnyeckue SABICHHUS B TPUPOJIE: OMOJIOTHYECKOE ICHCTBHE
' BUJIUMOTO, YIbTPAQHOIETOBOIO U PEHTI€HOBCKOTO U3TyUCHH
10.6 TexHuyeckue ycTpoiicTBa: UCIOIb30BAHUE AIEKTPOMArHUTHBIX
' BOJIH JIJIs COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas monenb cBera. ICTOUHUKYM cBETa
11.2 [IpsimonHeiHOE pacipoCTpaHEHUE CBETA
11.3 Ortpaxenue csera. [1nockoe 3epkano. 3akoH OTpake€HUs CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomaHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop ydeii B IMH3E
11.6 Onrtuueckas cucrema QoToarmnapara, MUKpPOCKOIIA U TeJIeCKoIa
117 I'maz  kak  onTuueckas  cucreMa.  bim3opykocTte W
' JaIbHO30PKOCTh
11
118 Paznoxxenue Oemoro cBera B cmekTp. OnbiTel HproToHa.
' Cio)keHne CneKTpalibHBIX LBETOB. [{ucnepcus ceera
[IpakTrueckue pabOTHI:
HccnegoBanue 3aBUCUMOCTH yIiia OTPaX€HUsI CBETOBOTO Jyuya
OT yrJja MajeHusl.
N3ydyeHne xapakTepUCTUK U300paKEHUSI IpeaMeTa B TUIOCKOM
11.9 3epKaje.
HccnegoBanue 3aBUCHUMOCTH yrja MPEIOMIIEHUS CBETOBOIO
Jy4ya OT yIJia MaJieHus] Ha FPaHULIE «BO3JIyX — CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYECKOW CHITBI




coOuparoIe TUH3HI.
OmnBITHI 1O Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OmnpITBl 1O  BOCHPUATHIO I1[BETa MPEIMETOB TMpPU  HUX
HaO0JII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI
®dusunyeckue gpieHusd B npupoje: 3arMenus Conxua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sBJIIeHUs B arMocdepe (uBer HEOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue ycTpoiicTBa: OUYKH, MepuCKom, ¢oToanmnapar,
' ONTUYECKUE CBETOBObI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pezepdopna m ruranerapHas Moaenb atroma. Monenb
' aroma bopa
122 Ucnyckanne u  morjomeHue cBera aroMoM. KBaHTHIL
' JIunenyaTble CIIEKTPHI
12.3 PamuoaktuBHOCTE. Aslb(ha, OeTa- U raMMa-u3TydCHUS
124 Crpoenue aToMHOro sigpa. HykionHas Mojienb aTOMHOTO sijipa.
' H3oTonsl
12.5 PannoaktuBHpie  mpeBpamienus.  I[lepmon  momypacmana
' ATOMHBIX SITIEP
126 SAnepHple peakuuu. 3aKOHBI COXpPAaHEHMs 3apsJOBOrO U
' MaccOBOI'0 YHCEN
12 12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
18 Peakuuu cuHTe3a u JeneHus sgep. VICTOUHMKM dSHepruu
' ConHua u 38€311
129 Snepnasa sHepreruka. JlelicTBHE paJMOAKTUBHBIX HU3Jy4EHUUN
' Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGumroieHne CTUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITYYCHHUS.
12.10 HccnenoBanue TpEKOB: HM3MEPEHHE DSHEPrMM YACTHIBI 110
TOPMO3HOMY IyTH (110 (hoTOorpadusiM).
N3mepenue paanoakTuBHoOro ¢poHa
duznueckue SBJICHUSA B IIpUPOAE: €CTECTBEHHBIN
211 paaMoOaKTUBHBIN (DOH, KOCMHUYECKHE JYy4YH, pPaTdOaKTHBHOE
' W3JIy4€HHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX
M3JIy4eHUI Ha OpraHu3M YeJioBeKa




12.12

TexHuueckue yCTpOUCTBa:

JIO3UMETP, Kamepa Bunbcona

CIEKTPOCKOI, HWHAWNBUIYaJTbHBIN




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K PE3YJBTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJjbTaTaMm 0a30BOr0 YPOBHS
O0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe PI'OC

[lonnmanue ponu (U3MKM B HAy4HOH KapTuHE MHpa; cHOPMUPOBAHHOCTb
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOM CBS3M W TO3HABAEMOCTH SIBICHUN
IPUPOJBI, O POJHM 3KCIEpUMEHTa B (U3UKE, O CHUCTEMOOOpa3yloIiel poiu
Gu3MKN B pa3BUTHH ECTECTBEHHBIX HAayK, TEXHHKH M TEXHOJIOTHH, 00
9BOJIIOLUH (PU3NYECKUX 3HAHUI U UX POJIM B LEJIOCTHOW €CTeCTBEHHOHAYYHOM
KapTHHE MHpa, O BKIJIAJE POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEIO0 MHUpPA, pa3BUTHE

TEXHUKH U TEXHOJIOTHH

3HaHMs O BMJAX MaTepuu (BEIIECTBO U I0JIe), O JBMKEHUM Kak crocole
CYIIECTBOBaHMUA MaTepuH, OO0 AaTOMHO-MOJIEKYJIIPHOM TEOpUU CTPOCHMS
BEIIECTBA, O (HU3UYECKOW CYNIHOCTH SBICHHWHA TPUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyaTh SIBICHUS 110
OTMMCAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JJEMOHCTPUPYIOIIHUX
JaHHOE (pU3MUECcKOoe SIBJICHHE; YMEHHUE paclio3HaBaTh MPOSBICHUE W3YUYEHHBIX
(u3NYeCKUX SIBIEHUH B OKPYKAIOLIEM MHpE, BBIACNSAS HX CYIIECTBEHHBIE

CBOICTBa (IPU3HAKHU)

BJ'[a)IGHI/Ie OCHOBAMH IIOHATHMHOI'O amnmnapara W CHUMBOJHUYCCKOI'0 sA3bIKa
(I)I/I3I/IKI/I U HCHOJIb30BAHHUEC UX I PCHICHUA y‘Ie6HLIX 3ala4; YMCHHUC
XapaKTCPU30BaTh CBOMCTBA TCI, (1)I/I?>I/ILIGCKI/I€ SABJICHUSA U ITPOLCCChI, UCITOJIb3YyAd

(bYHI(aMCHTaJ'IBHBIe N OMIIUPHUYCCKUC 3aKOHBI

YMeHue OIMCHIBAaTh HU3YUYCHHBIC CBOMCTBA Te€l H (I)I/IBI/I‘-ICCKI/IC SBJICHHA,

WCTIONB3Ys GU3UIECKUE BETUIMHBI

Brnanenne ocHOBaMHM METOOB HAYYHOIO IO3HAHMS C YYETOM COOJIIOJCHMS
npaBui 0€30MacHOro TpyAa: HaOMoieH!e (PU3NUYECKHX SIBICHUI:

YMEHHE CaMOCTOATEIbHO CcOOUpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY U3
JAaHHOTO Habopa 00OpYJOBaHUS MO HMHCTPYKIMH, OMHKCBHIBATH XOJ OIBITA H
3aMKChIBaTh €r0 Pe3yNbTaThl, HOPMYIUPOBATh BHIBOIbL;

MIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIWYMH: YMEHHE

IUIAHUPOBATh H3MEPEHUs, CaMOCTOSITENIbHO COOHMpaTh SKCIEPUMEHTAILHYIO




YCTAQHOBKY IO MHCTPYKLMH, BBIYUCIIATH 3HAUEHUE BETMYUHBI U aHATU3UPOBAThH
MIOJyYEHHbIE pe3yJbTaThl € Y4€TOM 3aJaHHOH IOIPEIIHOCTU pPe3yIbTaTOB
U3MEPECHU;

IIpOBE/ICHUE HECJIOKHBIX 9KCIEPUMEHTAIbHBIX UCCIICIOBaHUI;
CaMOCTOSITENIPHO COOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W TIPOBOIMTH
UCCIIEIOBAaHUE 110 HMHCTPYKLMH, IPEICTABIATh IOJY4YE€HHbIE 3aBUCHUMOCTH
(Gu3MYeCKUX BEIMYHMH B BUJE TAOMUI] M rpaUKOB, YIUTHIBATH MOTPEUIHOCTH,

ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM HCCICA0OBaHUA

[lonnmanue xapakTepHBIX CBOMCTB (PU3MUECKHX Mojenei (MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPJOE TENO, MOJAEIU CTPOCHHS Ta30B, XKUIKOCTEH U
TBEPABIX TEJ, MJIAaHETapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sJIpa)

¥ YMEHHE IPUMEHSTH UX I O0BSICHEHUS! (PH3MUECKUX MPOIIECCOB

VMmeHue o0bACHATh (1)I/IBI/I‘I€CKI/IC mponecCol 1 CBOMCTBa TCJI, B TOM 4YHCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IPAaKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B YaCTHOCTH,
BBIABJIATh IPUYUHHO-CIICACTBCHHBIC CBA3U U CTPOUTDH 0OBsICHCHHUE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBaA (1)I/ISI/I‘I€CKI/IX HBHeHI/Iﬁ, (I)I/ISI/I‘IGCKI/IG 3aKOHBI,

3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemats pacuéTHble 3a1a4n (Ha 0ase 2 — 3 ypaBHEHMIA), UCHOIB3YA
3aKOHBI U (HOpMyJbl, CBs3bIBalOIIME (PU3NYECKHE BEIUYMHBI, B YACTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBHE 3a/ayd, BBIABIATH HEAOCTAIOIIME JaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIsl €€ PeleHMs], UCIIOIb30BaTh
CIpaBOYHbIE JaHHbIC, MPOBOJUTH PAcu€Thl M OLEHMBATh PEATUCTHUUYHOCTD
MOJlyYEHHOTO 3HAa4yeHUs (PU3MUECKOW BEIMYMHBI; YMEHHUE ONpEAeiTh

pa3MepHOCTh GU3NYECKOM BETMYMHBI, TOJIYYEHHON IPU PEeLICHUH 3a1a4U

YMmenue XapaKTCPU30BaTh HPUHIUIILI JENCTBUS TEXHUYECKUX yCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U  TPOMBINIICHHBIX TCEXHOJOTMYCCKUX
MpoOHECCOB MO UX OMNHCAHHIO, HUCIIOJIB3YSA 3HAHHUA O CBOMCTBaxX (I)I/I3I/I‘IGCKI/IX

SIBJIGHUN ¥ HEOOXOAUMBbIe (PU3NUECKHe 3aKOHOMEPHOCTH

10

11

YMeHue HCIOoNb30BaTh 3HAHUS O (PU3UYECKUX SBICHHUSX B ITOBCEIHEBHOMN
KU3HU [ o0ecrieueHuss O€30MacHOCTH TMpH OOpamieHUuu C OBITOBBIMHU
npuOOpaMH W TEXHUYCCKUMHU YCTPOHCTBAMH, COXPAaHCHHUS 3JI0POBBS U
COONIOZICHUST HOPM DKOJOTHMYECKOTO TOBEACHUS B OKpYXKAloUlel cpene;
MMOHMMAaHUE HEOOXOMMOCTH TTPUMEHEHUS JTIOCTIKEHUH (DU3UKU U TEXHOJIOTHI
JUTS. PaIliOHAIBHOTO TPUPOIOTIOTB30BAHUS

OmnbIT TIOKCKa, MTPeoOpa3oBaHus U MpeACTaBlIeHUsT HHPOPMAIUU (PUINIECKOTO

COACpIKAaHUA C HUCITIOJIB30BaHNEM I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX

TEXHOJIOTUH; yMEHHE OI[EHUBAThH JJOCTOBEPHOCTD MOJIYyYeHHON MHPOPMALIUU Ha




OCHOBE HUMEIOIIMXCA 3HAHUW U JIONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
WCIOJIb30BaTh MPHU BBHIMNOJHEHUHM YYEOHBIX 3aJaHU Hay4YHO-IOMYJSIPHYIO
TUTepaTypy (PU3MUECKOrO COJNEpKaHUs, CIPABOYHBIE MAaTEpPHAIIbI, PECYPChHI
cetu HMHrepHer; BiajgeHue 0a30BbIMM  HaBBIKAMH  [PEOOPA30BAHUS
nH(OpMAlIUM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; YMEHHE CO31aBaTh
COOCTBEHHBIEC MTUCHMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(OpMaLMK U3

HCCKOJBKHUX UCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
1 Mexannueckoe ABmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHLHOCTH
' JIBU>KECHUS
PaBHOMepHOEe U HepaBHOMepHoe JBmxkeHue. Cpeansisi ckopoctb. Dopmyna s
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpAMONIMHENHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAUHATHI TeJla OT BPEMEHH B
Clly4ae paBHOMEPHOTO MPSIMOJMHENHOTO TBUKECHHUS:
1.3 () =x,+vt
I'paduku 3aBUCUMOCTH OT BpEMEHU ISl MPOEKIIMU CKOPOCTH, MIPOCKIIUU TIEPEMEIICHHUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOJIUHEHHOM JIBUKEHUT
3aBUCHUMOCTh KOOpDAMHATHI Tela OT BPEMEHH B Cllydae paBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBHKEHUS:
2
Sl =vy #f+ay= ;
2
DopMynbl I TPOCKIIUU TIEPEMEIICHHS, TTPOCKIIMA CKOPOCTH M MPOEKIIMH YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 .sx(a‘)=v‘}x-r+ax-%.
U_‘_(f) =Up, +a, -1,
a,(r) =canst,
le: - Ul.'r: =2£IISI
['padmku 3aBUCUMOCTH OT BPEMEHHU Ui MPOCKIMH YCKOPEHUS, MPOEKIUU CKOPOCTH,
MPOCKIIMU  TEepEMENIEHUs, KOOPAMHATBI TPU PABHOYCKOPEHHOM MPSMOJMHEHHOM
JBUKEHUU
CBoboanoe nageHne. @opmyIibl, ONMCHIBAIOIIKNE CBOOOIHOE MAJCHUE TeNla 0 BEPTUKAIU
15 (IBW>KEHHME Tela BHU3 WJIM BBEPX OTHOCUTEIBHO TOBEpXHOCTH 3emun). ['paduku
' 3aBUCUMOCTH OT BPEMEHU ISl TPOCKIIMU YCKOPEHUS, TPOEKIIUU CKOPOCTU U KOOPUHATHI
pU CBOOOTHOM MAaJ€HUH TeJa MO BEPTUKATIN
L6 CkopocTh paBHOMEPHOTO JIBUKEHHUSI Tella 1o OKpyxkHocTH. HanpaBienue ckopocTH.
' ®opmyna 175 BBIYUCIEHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTU U MepuoJi oOpalieHus:




LlenTpocTpeMuTenbHOe ycKopeHue. HarpaBieHue LEHTPOCTPEMHUTEIBHOTO YCKOPCHUSI.

®opmyna ajsl BBIYUCICHUS YCKOPEHUS:

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA ITIJIOTHOCTH .

1.7 _m
v
1.8 Cuna — BektopHas pusndeckas BenuunHa. CokeHue CHil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HproTOHA
Bropoii 3akon HetoToHa:
1.10 F=m-d
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla M BEKTOpa CHUIIbI, IEUCTBYIOIIEH Ha TEJO
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 _ -
Fy w=-F,
TpeHune nokos U TpeHue cKoybkeHus. dopMyna i BEIUMCICHUS] MOYIISI CUIIBI TPEHUS
1.12 CKOJIbJKEHUS:
F. p = M- N
Hedopmarust Tena. Yopyrue u Heynpyrue aepopMmanui. 3aKOH YIpyrou aegopmManuu
1.13 (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHUS:
F=Gg.M1 ™M
R
1.14 Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmyna 175 BEIYUCIECHUS CUJIBI TSKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
neperpy3Ku
1.15 Wmnynbe Tena — BeKTopHast (pusnyeckasi BeIMUMHA.




1.16

=m0
Nmnynbc cuctemsl Ten. M3menenne uMmysbsca. MIMIynbe cuiibl
3aKOH COXpaHEeHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBbI Te:
p=myUy +m,U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

1.19

1.20

1.21

Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHITBL:

A=Fsooso

Mexanuueckas MOIIIHOCTD:
A
nN=24
I

Kunernueckas u MMOTCHIMAJIbHAA 9HCPI'Hs. CDOpMy.]'Ia JJI1 BBIYUCIICHUA KWHETHYCCKOM

SHEPruu:

H!Uz
BTy

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHOW SHEPTUH

TCJIa, IOAHATOIO

HaI 3eMIIEH:

E, =mgh

Mexanuueckas OHCPIuAi:
E=E,+E,

3aKOH COXpaHEHMs MEXaHN4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHWYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.

IIpeBpaleHre MEXaHUYECKOW DHEPTUU NIPU HAJTUYUU CUJIBI TPEHHUS.

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poruar. MomenT cunsi: M - Fl.

VYciioBue paBHOBECHS pbluara:

M +M,+..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510KK. KITJ[ mpocThIx MexaHH3MOB,
n= A‘]IME:&HE.E
"i?aTIIEHH
[laBiienue TBEpIOTO TENA.

dopmyiia 11 BBIYUCICHUS JaBJICHUS TBEPIOTO Tema:

_F
p_S'

JlaBnenue raza. ATMOcepHOe 1aBJICHHE.




FI/II[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPU KUJIKOCTHU.

®opmyna 175 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pu,
1.22 3akoH [lackains. ['mapaBnuueckuii npecc
3akoH Apxumena. @opmyiia il ONpeIeSICHUS BRITAIKABAIOIIECH CUIIbI, IEUCTBYIOIIECH Ha
TEJI0, MOTPY>KEHHOE B KUJIKOCTh WJIH T'a3:
1.23
Fog =pgV
VYcnosue maBanus tena. [naBanue cy0B ¥ BO3yXOIIaBaHUE
Mexannueckue KojieObaHus. AMIUTUTYIa, TEpUOa W dYacTtora konebanmil. dopmyra,
124 CBSI3BIBAIOIIIAS YACTOTY U MEepUO/ KojeOaHui:
"L.,l' = L
T
195 MaremaTnueckuil U Py KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KoiedareaTbHOM
' JBYDKCHUH
1.26 3aryxaromue konebanus. BeinyxxaeHnbie koneOanus. Pezonanc
Mexannueckue BOJHBL. [IpoonbHBIE M TTOTIEpEYHbIC BOIHBI. J[JTMHA BOJHBI M CKOPOCTH
1.27 pacnpoCcTpaHeHusl BOJIHbL:
Lh=v-T
198 3Byk. ['poMKoCTh U BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOI BOJHBI Ha I'PaHUIE JIBYX CpEI.
' Wudpa3Byk U yiabTpa3BykK
Ilpakmuueckue pabomol
N3mepenne cpenHeil MIOTHOCTU BEIIECTBA; APXUMEIOBOM CHIIBL; KECTKOCTH MPYKUHBL
Kod(puimenTa TpeHUs CKOJBKEHHS; padOThl CHIbI TPEHUS, CHIIBI YIPYTOCTH; CpeaHei
CKOPOCTH JBMXKEHHsS Opycka 10 HAaKIOHHOW TIUIOCKOCTH; YCKOpPEHHsI Opycka Mpu
JBIDKEHUH TI0 HAKJIOHHOM TIJIOCKOCTH; YacTOTHI U MEepUoja KoJeOaHU MaTeMaTuieCcKoro
MasiTHUKA; 4YacTOThl M Tepuojaa KoJeOaHWW MPYKMHHOTO MAasSTHHKA; MOMEHTA CHIIBI,
JIEUCTBYIOIIETO Ha pbIYar; pabOThl CHIbI YIPYTOCTU MPU MOIBEME TPy3a C MOMOIIBIO
1,29 HEMOJIBIKHOTO OJI0Ka; pabOoThl CHIBI YIOPYTOCTH TpPHU MOABEME Tpy3a C IOMOIIBIO

MOJIBHMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BhEMa MOTPYKEHHON YacTH Tena U
OT IJIOTHOCTH >KHUJIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOMICH CHJIBI OT MAacCHI TEla; CUJIbI
TPEHHS CKOJIBXKEHHUSI OT CHJIBI HOPMAJIbHOIO JABJEHUS U OT POJa MOBEPXHOCTH; CHIIbI
YIOPYTrOCTH, BO3HUKAIOIIEH B MPYKHHE, OT CTETICHH JePOopManuy MPY>KHUHBI, YCKOPEHUS
Opycka OT yrjia HakJIOHAa HaIpaBISIONICH; mepuoja (J4acTOThl) KoJIeOaHUN HUTSIHOTO
MasTHHKA OT JUTMHBI HUTH; TIEPUOIa KOJIeOaHHI MPY>KUHHOTO MasTHUKA OT MacChl Tpy3a

U KECTKOCTHU NPYXUHBI; UCCIICAOBAHUC HE3aBHUCHMOCTHU IICpHOAaA KOJICOAHHH HUTSHOIO




MasiTHUKa OT Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHS phluara

Qu3suueckue s6leHUs 8 Npupode. TPUMEPHI BIKEHUS C PA3THUYHBIMH CKOPOCTSIMHU B
JKUBOM U HEXHUBOU IPUPOJIE, NEHCTBUE CHIIBI TPEHHS B MPUPOAE U TEXHUKE, IPUIUBBI U

OTJIMBBI, ABHMIXXCHHC IIJIAHCT ConHeyHou CUCTCMbI, PCAKTUBHOC ABHXCHUC IKHBBIX

130 OpraHM3MOB, PbIYard B TEJIE€ 4YEJIOBEKa, BIUSHUE aTMOC(PEPHOTO NaBICHUS Ha >KUBOU
OpraHusM, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IyHAMHU, 9XO0
Texnuueckue ycmpoiicmea: CIMIAOMETP, JaTYMKU MOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS,
JUHAMOMETp, TOJIIMITHUKY, PAKEThl, pblYar, MOJABWXHBIA W HEMOJBUXKHBIA OJOKH,

1.31 HAKJIOHHAs IUIOCKOCTb, IPOCThIE MEXaHM3Mbl B OBITY, COOOMIAIOIIMECS COCY/bI,
YCTPOMCTBO BOJOMPOBOA, THIPABIUYECKUN MpPEcc, MaHOMETp, OapoMeTp, BHICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, IXOJIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHUS BEIIECTBA.

2.1 Mopenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHHN BeliecTBa. Kpucrammmueckue
u amopdHBbIe Tena

55 JlBumxenue uvactul BemiecTBa. CBsA3b CKOPOCTH JIBUJKEHUS YacTHI] C TEMIIEpaTypoOH.

' BbpoyHnosckoe nBuxenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

24 TennoBoe pacIIMpeHHEe U CxKaTUE

2.5 TermoBoe paBHOBECUE

Y Buytpennss sueprusi. Pabota u Temnonepenada Kak CrocoObl M3MEHEHHS BHYTPEHHEU

' SHEPTUU

2.7 Bunel Tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, NU3ITyUYEHUE
Harpesanue u oxnaxaenue tes. KojnuecTBo TEIUIOThL. Y AebHAsA TEIIOEMKOCTD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOroO OanaHca:
2.9
O +0, +..=0
510 Hcnapenue u konaeHcanus. M3MeHeHne BHYTpEHHENW SHEPTUH B MPOLECCE UCTIAPEHUS U
' KoHeHcanuu. Kunenue xxuakoct. Y aenabpHas Teminora napoodpasosanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa
[InaBnenune u kpuctainuzanus. VM3MeHeHHWe BHYTPEHHEH HSHEPruu MpU IUIABJIECHUU U
KpUCTAJITM3aluU. Y IelbHasl TEII0Ta TUIaBIeHUS:

2.12




BHyTpeHHSISI OHCPIUA CropaHus TOILJIMBA. YILGJ'H:HEUI TCIJIOTAa CTOpaHusA TOIUIMBA: ¢ =

2.13
O/m
2.14 [Tpuntumne! paboTs! TermoBsix Asuratenei. KI1JI TeroBoro aurarens
Ilpaxmuueckue pabomul
H3mepenne yaenpbHONW TEIIOEMKOCTH METAJUIMYECKOT0 [UINHAPA; KOJIUYECTBA TEILIOTHI,
MOJIyYEHHOT0 BOJOW KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOM MaccChl, B KOTOPYIO
51s OMYIIEH HarpeThlil HMWJIMHJP; KOJIUYECTBA TEIIOThI, OTJAHHOTO HArPEThIM IMIMHAPOM,
' Mocjie OMyCKaHWsl €ro B BOAY KOMHATHOM TeMIIepaTypbl; OTHOCHUTEIBHOM BIIaKHOCTHU
BO3/1yXa; YJEJIbHOM TEIUIOTHI IJIaBiIeHUs Jbaa. MccnenoBanue u3aMeHEHUsl TeMIEpaTyphl
BOJIbI TIPU Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIJI000MEHa MPHU CMEUIMBAHUU XOJOJHOU U
ropsiueit BOJbI; MpoIiecca UCIapeHust
QDuzuueckue A61eHUsl 6 Npupooe: TIOBEPXHOCTHOE HATSKEHUE U KalWUISIPHbIE SBJICHUS B
2.16 NpUPOJE, KPUCTAIUIBI B Ipupoae, uznyuenue ConHua, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmeéa: KalWUIAPbl, TMPUMEPHl HCIOJIB30BaHUS  KPUCTAJLIOB,
2.17 JKUJKOCTHBIM TEPMOMETP, JAaTUYUK TEMIEpPaTyphbl, TEPMOC, CHCTEMa OTOILICHUS OMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, IBUTATENIb BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpuszanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsa0B
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa
34 OnekTpuueckoe nose. Hanpsk€HHOCTh anekTpuueckoro noist. [IpuHiun cynepno3unuu
' ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsanoB. JeiicTBUE IEKTPUUECKOTO MOJI Ha 3JIEKTPUUYECKUE
' 3apsiabl. [IpOBOHUKH U TUIIEKTPUKH
[TocTostHubIil  dnekTpudeckuit Tok. JleicTBusi snekrpuyeckoro Toka. Cumia ToKa.
3.6 Hanpsoxenue.
I=q/t,U=A/
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNbHOE 3JIEKTPUUECKOE COIPOTUBICHHE:
' R =pl/S
3.8 3akoH OMa a5 yyacTka aekrpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
3.9 I, =1, U=U,+U,. R=R +R,

Hapanﬂeanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:




U,=UyI=1+1; R=

|

CMenranHbIe COCAUHCHUA ITPOBOAHHUKOB

3.10 PaboTa u MomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3akoH [[>xoyins — Jlenna:
3.11 5
O=I"-R-t
312 OneiT Opcrena. MarHuTHoe 1oJie MpsIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHuTHOH
' WHIYKIUU
3.13 MarnuTHO€e 1oJie TOCTOSIHHOT'O MaruuTa. BzauMoeiicTBie NOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
W3mepeHne 3IeKTpUYECKOro COMPOTUBIICHUS PE3UCTOPA; MOILIHOCTH 3JIEKTPUUECKOTO
TOKa; pabOThI JIEKTPUUECKOI0 TOKA.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JaMIIO4Ka), OT HANpsKEHHs] Ha KOHIaX MPOBOJHMKA; 3aBUCUMOCTU CONPOTUBIIEHUS OT
JUTMHBI IPOBO/IHMKA, TUIOIIA/IA €T0 MOMEPEYHOr0 CEUECHHUS U YACIBHOIO CONTPOTUBIICHHUS.
[IpoBepka mpaBuia Uil 3JIEKTPUYECKOTO HANPSDKEHMsI MPU  MOCIEA0BATEIbHOM
COEIMHEHUH IPOBOJHUKOB; MIPABUIIA JIJIs1 CUJIBI SJIEKTPUUECKOTO TOKA IIPU NapaijieIbHOM
COCTMHEHUH MPOBOTHUKOB (PE3UCTOPHI U JIAMITOUYKA)
Qusuueckue s61eHUs 8 Npupooe: SIEKTPUUECKHUE SBIEHUS B aTMoc(hepe, dJIeKTPUIECTBO
3.17 JKUBBIX OpTraHU3MOB, MAaTHUTHOE MoOJie 3eMId, Apeld MOI0CcCOB, POIb MATHUTHOTO OIS
JUISL )KU3HU Ha 3eMiie, OJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 QIIEKTPUYECKOM  DHEPrUM,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBareIbHbIE
' ANEKTPONpUOOpHl  (MPUMEPBI), DIEKTPUYECKHE MPEIOXPAHUTETH, JIEKTPOMArHUT,
AIIEKTPOJIBUraTeNb IOCTOSSHHOTO TOKA, TEHEPAaTOp MOCTOSHHOIO TOKA
3.19 OneKTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJTH
3.20 JIlydeBasg monenb cBeta. [IpsmosinHeiHOE paclipoCTpaHEHHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cserta
394 JIunza. Xox nyueit B nmunaze. GokycHoe paccrosiHue nuH3bl. OnTuueckas cuia JUH3bL: D
' =1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue nNprudopsl




Ilpakxmuueckue pabomul
N3mepenne onTHYECKONW CHiIbl  coOuparomeld JUH3bI;  (OKYCHOTO  pacCTOSHUS

cobuparonield JUH3Bl (IO CBOMCTBY pPaBEHCTBA pPa3MEpOB IMpeaMETa U HM300pa)KeHus,

3.26 KOTI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeIoMICHHUS CTEeKIIa.
HccrnenoBanue CBOMCTBA N300paXeHHMS, TOJYYEHHOTO C MTOMOIIBI0 COOMPAIOIIEH JTUH3HI;
U3MEHEHUs (OKYCHOTO pACCTOSHUSA JABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH YrIJia
IIPEJIOMJICHUS] CBETOBOTI'O JIy4a OT YIJIa Ia/IeHUs Ha TPaHMIIE «BO3AYX — CTEKIIO»

327 Quzuueckue s6nenuss 6 npupooe: 3arMenus ConHua u JIyHbl, 1BeTa Tel, ONTHYECKHE

. SBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04K, IEPUCKOT, oToanmapar, ONTHYECKUE CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA

4.1 PannoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nyuenus. Peakuuu anbda-u Oeta-pacnana

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-gactui. [lnanerapHas Moens atoma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [lepuon nonypacnaga aTOMHBIX SiAEp

4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3PS A0BOT0 U MaCCOBOTO YUCEI
Qusuueckue s6NeHUsA 8 Npupooe: €CTECTBEHHBIH pPAAMOAKTHBHBINA (OH, KOCMUYECKHE

4.6 JTy4H, PaJMOAKTUBHOE H3IY4YCHHE MPHUPOJIHBIX MHUHEPAJOB, ACHCTBHE pPaJHOAKTUBHBIX
M3JIy4CHU Ha OPraHU3M 4eJIOBEKa

47 Texnuuyeckue ycmpoticmea: CHEKTPOCKON, HWHIWBHUIYaJbHBIM JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa
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