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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTaBJICHA HA
OCHOBE I10JIO’KEHHUH 1 TpeOOBaHUM K pe3ysibTaTaM OCBOSHMsI Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHO MTporpammel, npeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yaéToM
benepanpHON paboueit mporpaMmbl BociuTanus 1 KoHIenuu npenojaBaHus yaeOHOTO
npeamera «Pusukay.
Copneprkanue porpamMmsl 1o (pU3MKe HaIIPaBIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIMXCS U OPraHU3aLUI0 U3y4eHHs (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pusnke yuuTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npenMeta B peanm3anuu TpedoBanuit ®I'OC OO0 k mIaHupyeMbIM JTHIYHOCTHBIM U
METaIpeIMETHBIM pe3yJIbTaTaM 00y4eHUs, a TAKXKE MEXKIIPEIMETHbIE CBA3H
€CTECTBEHHO-HAYUHBIX Y4€OHBIX ITPEIMETOB HA YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHMsL.
[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT pacIipeesieHue yIeOHOro MaTepuaia mo roaam
00ydeHwus (1o KJ1accam), peayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IIPEIMETHOIO COJEP/KAaHUSA U YUETE BO3PACTHBIX
0COOCHHOCTEHN 00yJaroIINXCs.
[Iporpamma no ¢usuke pa3padboTaHa ¢ LEIbIO OKa3aHUS METOANYECKOM MIOMOIIH YIUTEIIO
B CO3/1aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.
dusmKa SBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHbIX YUYEOHBIX PEAMETOB,
HOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SABJICHUMN, U3y4aeMbIX XUMHEH,
Ouosoruelt, acTpoOHOMHEH U PU3NUECKOI reorpaduei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MUPA, IPEIOCTaBIseT Hanboee sicHbIe 00pa3Iibl MPUMEHEHUS] HAyYHOTO METO/1a
IO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUsI JOCTOBEPHBIX 3HAHUM O MHUpE.
OpHa U3 rIaBHBIX 337a4 GU3UUECKOro 00pa30BaHUs B CTPYKTYpe 00Iero oopazoBaHus
COCTOMT B (QOPMHUPOBAHUU €CTECTBEHHO-HAY4YHOI IpaMOTHOCTH U UHTEpeca K HayKe y
o0yyJaronuxcs.
N3yuenne ¢puznku Ha 0A30BOM YpOBHE MPEAINOJIAraeT OBJIaIeHHE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTbD:
® HAy4YHO OOBACHATH SIBIICHUS,
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBaHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTENbCTBA JISI
MIOJIyYEHUS BBIBOJIOB.
Llenu u3ydyenus (UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs ONpeAEIIeHbI B
Konnenmuu npenogaBanus yueoHoro npeamera «@u3nka» B 00pa3oBaTeIbHBIX OPraHU3aALMIX
Poccuiickoit @denepanuu, pean3yonux OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOIPAMMBIL,
yrBepxkAEHHON pemieHrneM Kosuterun Mununcrepcrsa npocsenienus Poccuiickoit ®enepanyu
(mpotokon ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus Gpuanku:
e [puoOpeTeHue UHTEpeca U CTPEMIICHHS 00YYaIOIINXCS K HAYYHOMY U3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/Ie MO3HAHMs U (POpMHUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE MPEACTABICHUN O POIU (PUIUKH JIJISl PA3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

e pa3BHUTHE MIPEJICTABICHUI O BO3MOXKHBIX cepax Oyayien mpodeccnoHanabHOM
JeSITEIbBHOCTH, CBSI3aHHOU C (PU3MKOM, MOJArOTOBKA K JajbHElIeMy 00y4eHUIO B 3TOM
HalpaBJICHUH.

JlocTokeHue 3THX 1eJiei MporpamMMel 1o (pU3UKE Ha YPOBHE OCHOBHOTO OOIIETO

0o0pa3oBaHus 00ECIEUNBACTCS PEUICHUEM CIEAYIOIUX 3a1a4:

e [puoOpeTeHue 3HAHUH O IUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpETeHNE YMEHUI OMUCHIBATH U OOBSICHITH (DU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEHIINX PAacCUETHBIX 3a/a4 C UCIOIb30BaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BHUTHE YMEHUI HAOIOIATh IPUPOIHBIC SBICHUS U BBIOIHATH OIBITHI,
nabopatopHbie pabOThI U AKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIB30BAHUEM
WU3MEPUTEIIbHBIX TPHOOPOB;

e ocBOeHHE MPUEMOB pabOThI ¢ HHPOpMAIUEil PU3NIECKOTO COIeP KaHUs, BKIIIOYast
WH(OPMAITHIO O COBPEMEHHBIX TOCTIKEHUSIX (DH3MKH, AaHATIN3 U KPUTHUYECKOE
OlICHUBaHKE WH(OPMALIUH;

® 3HAKOMCTBO cO chepamu MpoeCCHOHATBHON JACSITEILHOCTH, CBI3aHHBIME C (DU3HKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOI HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefenio).

[Tpennaraemslii B mporpaMMe 1o Gpu3uke nepeueHb J1adopaTOpHBIX padoT U OMBITOB HOCUT
pPEKOMEH1aTeNIbHbIN XapaKTep, yYUTeIb JejlaeT BbIOOp MPOBEAEHUS 1a00paTOPHBIX paboT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00YUaIOIIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHMii, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa o (U3UKe.

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Pazgea 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILEr0 MUpPa.

®u3uka — Hayka o npupoze. SBnenus npupoasl. Pu3ndecKkue sBICHUs: MEXaHUYECKUE,
TEIIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenue ¢puznyeckux Benuuut. Guznyeckue npubopsl.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKU U3y4datoT Mpupoay. EcTecTBeHHO-HayUHBIH
METO/]I TO3HaHMsI: HaOII0/IeHNe, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BHIABM)KEHHUE THIIOTES,
HKCIEPUMEHT IO IPOBEPKE TUIIOTE3, 00bsICHEHUE HabIogaeMoro siBjeHus. Onucanue
(bU3NUECKUX SIBICHHUH C IOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHunueckue, TEIUIOBBIE, JJIEKTPUYECKHNE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.



2. @®wusndeckue TprOOPHI U MPoIeaypa MPSIMbIX H3MEPEHUN aHATIOTOBBIM M (P POBBIM
npubOpoM.

Jlabopamopuwie pabomol u onvimol.

Omnpenenenue HeHbl JeJICHUs HIKAIbl H3MEPUTEIHLHOTO MpHoOopa.

N3MepeHne paccTosiHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MalbIX TEN.

A A

N3mepenne Temneparypsl IPU NOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTUYUKA
TEMIIEpaTyphl.
6. IlpoBeneHue uccieqoBaHMsl 110 IPOBEPKE TUIIOTE3BI: JAJIbHOCTD MOJIETA IIApUKa,
MYHIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUN 0 CTPOEHHUHU BellleCTBA.

CrpoeHnue BemecTBa: arToMbl U MOJIEKYJIbI, X pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactull BeuiecTBa. CBsi3b CKOPOCTH JABHIKEHUS YaCTHULL C TEMIIEPATYPOH.
Bbpoynosckoe nBuxenue, nuddysus. BzaumoaelicTBie yacTulil BeUIeCTBa: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE ra30B, )KUJIKOCTEH U TBEPABIX
(kpucTamnyeckux) Tesl. B3auMocBsa3b MKy CBOMCTBAMH BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue OpOyHOBCKOTO JIBUKCHHUSI.

2. Habmogaenue nuddysuu.

3. HalGmronenue siBneHu, 00ObSICHAIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHUII

BEILECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHUEM (QoTorpaduii).

2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBIeE TeJl.

Mexannueckoe nBrxkeHHe. PaBHOMEPHOE U HEpaBHOMEPHOE JBHkKEHHE. CKOPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTu U BpeMeHU ABUKEHUSI.

SIBnenue nHepuu. 3aKoH nHepLUK. B3auMoeiicTBre Ten Kak MpUInHA U3MEHEHHS
CKOPOCTH JIBUKeHUs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTtHocTh BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuita Kak XxapakTepHCTHKa B3auMoaercTBus Ten. Cua ynpyroctu v 3akoH ['yka.
W3mepeHnue cuibl ¢ TOMOIIBIO IMHAMOMETpa. SIBjieHne TAroreHus u cuia tsokectu. Cua
TSKECTU Ha JApyrux maHerax. Bec rema. HeecomocTs. CnioskeHMe CHII, HAaIPAaBJIEHHBIX T10
ozHOM npsimMoii. PaBHozelicTByronas cuit. Cuna TpeHust. TpeHHne CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B mpupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHne MexaHHYECKOTO ABWKEHUS TeIa.

2. H3mepeHue CKOPOCTH MPSMOJIMHENHOTO IBUKEHUS.

3. HaGnronenue siBneHUS] HHEPIUU.

4. HabmroneHue u3MEHEHHs! CKOPOCTU MIPH B3aUMOJIEHCTBUH TeIl.



5.
6.

CpaBHEHME MacCC MO B3aUMOJICCTBUIO TET.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuwie pabomsl u onvimel.

1.

OnpezneneHue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (ILIapUKa B )KUIKOCTH, MOJIEIIH
JIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WK IIapuKa 110 HAaKJIOHHOU
IJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPLOTO TeA.

OnbITh, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb pacTskeHUs (fedopMalvn) NPYKUHbBI OT
IIPUJIOKEHHOM CUJIBI.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapakTepa COIPUKACAIOUINXCs TOBEPXHOCTEN.

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUA JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJieHUA ra3za oT o0béMa, Temneparypsl. [lepenava napnenus TBEPALIMHU TEIIAMHU, KUIKOCTIMU
u razamu. 3akoH [lackans. [TneBMaTnueckue MammHpl. 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Coodiaromiuecs cocyasl. I uapaBnndeckue
MEXaHU3MBI.

ATtmocdepa 3emin u atMmocdepHoe naBieHne. [IpuanHbI CyIecTBOBaHUS BO3AYIIHON
o6onouku 3eminn. OnbiT Toppuueriu. M3Mepenne atmocdepHoro naBiaeHus. 3aBUCUMOCTD
aTMoc(epHOro JaBiIeHHs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr mist usmepenus
aTMoc(hepHOTro JaBJICHHS.

JlelicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BriTaikuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHMs raza OT TEMIEPATYPHI.

2. llepenaua gaBiieHUS KUAKOCTBIO U Fa30M.

3. Coobmaromuecs: Cocybl.

4. TI'mapaBnuueckuii nmpecc.

5. TlposBrienue nelcTBUS aTMOCPEPHOTO TABIICHUS.

6. 3aBUCHMMOCTb BBHITAIKUBAIOLIEH CHUJIbI OT 00bEMA MOTPYKEHHON YacTH Tesla U

% =

IIJIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM KHIKOCTH.
YcnoBue nmaaBaHus TJI: MIaBaHUC HIIH IMOrpy>XCHUEC TCJI B 3aBUCUMOCTHU OT
COOTHOIIICHUS INIOTHOCTEH TeIa U )KUJTKOCTH.

Jlabopamopuvie padomol u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh
Y4acTH Tena.

Ornpenenenne BBITAIKUBAIONIEH CUJIBL, JEHCTBYIOLIEN HA TEJIO, IOTPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLECH CUJIBI, JEHCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OnBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbL, JEHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.



5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U ONIpPEIETIEHNE €€
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblyar, 6J0K, HAKJIIOHHAS MIOCKOCTh. [IpaBuiio paBHOBeCHS
pbiuara. [IpuMeHeHue npaBuia paBHOBECHUS pbluara K 0JI0Ky. «30J10TO€ MPAaBUII0» MEXAHUKH.
KIIJ mpocTsix MexaHnu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamnienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue paboThI CUIIbI TPEHUS [IPU PABHOMEPHOM JIBUKEHHUH Teja 110

TOPU30HTAJILHOM TOBEPXHOCTH.

2. HccnenoBaHue yciloBHil paBHOBECHS pbluara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON SHEPTUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOEHHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIeKYJ1. OIBITHI, TOATBEPHKAAIOIINE OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cOCTOSHUN BellecTBa. Kpucrannuueckue u
amop¢Husbie Tena. OObsICHEHHE CBONCTB ra30B, )KHUIAKOCTEH 1 TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJISIpPHO--KMHETHYeCcKoi Teopun. CMauMBaHKE U KallWJUIIpHBIE siBJIEHUS. TerinoBoe
paciIupeHne U cKaTue.

Temmnepatypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHULL.
Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEH 3HEpruu: Teruionepeiadya u
coBeplieHre paboThl. Buapl Teruionepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonuuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BellecTBa. TermiooOMeH U TEII0BOe
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. [InaBneHue u oTBepaeBaHle KPUCTANTHYECKUX
BEIECTB. Y AenbHas TeIoTa riasieHus. [lapoodpasoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas temnora mapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuumns! padotsl TeroBbix asurareneii KIT/I rermmoBoro apuratens. TerioBeie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHHUS SHEPTUH B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JIBUKCHHUSI.

2. Hab6monenue nuddysun.

3. HalGnronenue siBneHUI cMauyMBaHUS M KAWL PHBIX SBICHUH.

4. HabmroaeHue TErI0BOro PaCIIUPEHUS TE.

5. H3meHeHue maBiieHMs Ta3a MpU M3MEHEHUH 00bEMa U HAarPEBAaHUH WJTH OXJIAKICHUH.



[IpaBuna u3mMepeHus TeMneparTypsl.

Bunael renionepenaun.

OxaxkJIeHHe MpU COBEPILIEHUU PabOTHI.

9. HarpeBanue ripu coBepilieHUU paOOTHl BHEIIHUMU CHIIAMHU.
10. CpaBHEHME TEIIIOEMKOCTEHN Pa3IMYHbBIX BEUIECTB.

o=

11. HabGnronenve KUnexHus.

12. HabGnroneHue ocTossHCTBA TEMIIEPATYPhI IIPH IJIABICHUH.

13. Mozenu TeImIoBbIX IBUTATENICH.

Jlabopamopnwvie pabomot u onvimeol.

OnpIThI 10 OOHAPYKEHUIO NIEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PaCIIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.

Onpenenenue AaBIeHUs BO3yXa B OAJUIOHE MINPHILIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00béMa u

HarpeBaHUs WIN OXJIaKICHUS.

6. IlpoBepka rumnoTess! JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HabnroneHue n3MeHEHUs: BHYTPEHHEH 3HEPIUHU Tella B pe3yJibTaTe TeIUlonepeiadu U
paboOTHI BHEITHUX CHIL

8. HccnenoBaHue siBIEHUS TEMJI000MEHA ITPU CMEIIMBAHUM XOJIOAHON U ropsyeil BOAbI.

9. OmnpezneneHue KOJINYECTBA TEMJIOTHI, IOJTYYEHHOIO BOJIOH IIPU TEIJIOOOMEHE ¢

Nk Wb =

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MiccnenoBanue mporiecca ucrapeHusl.

12. Onpenenenne OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOMN TEMIOTHI MJIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

Onektpusanus Ten. [[Ba pona sanexkTpuieckux 3apsaoB. BzanMmoaeicTBre 3apsyKkeHHbIX
ten. 3akoH KyroHa (3aBUCHMOCTD CHJIBI B3aMMOJICHCTBHS 3apSPKEHHBIX TNl OT BEJTMYHUHBI
3apsIIOB U PACCTOSTHUS MEXKTY TEJIaMH ).

DnekTpuueckoe mose. Hanpsok€HHOCTE anekTpudeckoro mojst. [IpuHimn cynepno3unun
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpruyeckux 3apsaa0B. DIeMEHTapHbIN eKTpudeckuii 3apaa. CtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsijia.

DIIeKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOro ToKa. IcTouHuKH
MOCTOSTHHOTO TOKA. JIeHCTBUS IEKTPUIECKOTO TOKA (TEII0BOE, XUMUYECKOE, MaTHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuna Toka. DnekTpudyeckoe HanpspkeHue. ConpoTuBieHne
MPOBOJHUKA. Y AEIBHOE COMPOTUBJIEHNE BellecTBA. 3akoH OMa ISl y4acTKa LeMu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota 1 MoOIHOCTB AMeKTprUYecKoro Toka. 3akoH Jxoyns—JIenna. Dnekrpudeckue memnu
Y TTOTPEOUTEIH DJIEKTPpUIECKON sHEeprun B ObITy. KopoTkoe 3aMbIkaHMeE.

ITocrossaHBIe MarauTEL. B3anmonelicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarunuTtHoe nojie 3eMIId U €ro 3HaueHue s ’KU3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe nose
ANEKTPUUECKOro ToKa. [[puMeHeHune 371eKTpOMarHuToB B TEXHUKE. J[eficTBUE MarHUTHOTO MOJIS



Ha IIPpOBOJHHUK C TOKOM. SHGKTpOZ[BI/IFaTeJ'IB MMOCTOSTHHOTO ToKa. Mcronp3oBanne

AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneitel @apanes. SABnenue snekrpoMarHuTHON uHAYKUuU. [lpasuno Jlenna.
OnextporeHeparop. CriocoObl MOIy4eHHsI NEKTPHUUECKON SHEPrUU. DINEKTPOCTAHLIUN HA
BO300HOBJISIEMbBIX HCTOYHHUKAX SHEPTHHU.

Hemoncmpayuu.
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DnexTpu3anus Tell.

JIBa poJia aIeKTPUYECKUX 3apsSA0B M B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3aPsII0B.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTouHMKH TOCTOSHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUM TOK B KUJIKOCTH.

. I"a30BbIi1 pa3ps.

. I3mepenue cuiibl TOka aMIepMeTpoM.

. U3mepenue 351eKTpuuecKkoro HanpssKeHUs! BOJIBTMETPOM.

. PeoctaTt u Mmarazus conpoTHUBICHUM.

. B3aumopelicTBre NOCTOSHHBIX MarHuTOB.

. MogenupoBaHre HEBO3MOKHOCTH pa3/IeICHHs TOJII0COB MarHUTA.
. MogenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarauTHoe 1mosie Toka. DJIeKTPOMarHur.

. JleicTBME€ MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTPOBUTATEH TTOCTOSIHHOTO TOKA.

. UccnenoBanue siBNEHUA 3J1€KTPOMarHUTHOM MHIYKIUU.

. OnbiTel @apages.

. 3aBUCUMOCTb HaIpaBJIE€HUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.

25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

SANRANE I S

9.

10.
11.

OnbITHI MO HAOMIOEHUIO DNIEKTPU3AIIUHU Tell HHAYKIUEH U PU CONTPUKOCHOBEHUH.
HCCHGI[OB&HI/IC I[el\/JICTBI/Iﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U TUIJICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM MU MOCTOSHHOTO TOKA.

H3mepeHue u peryivupoBaHHe CHUIIbI TOKA.

H3mepeHue u perynnpoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD AJIEKTPUIECKOTO COMIPOTHBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU TOMIEPEYHOT0 CEYCHHS K MaTepHana.
ITpoBepka mpaBuiia CI0KEHUS HATPSHKEHU MPU MOCIIEI0BATEIbHOM COEAMHEHUHT
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiIa AJis CUIIBI TOKA MPU MapaieIbHOM COSTUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOpP.
OmnpeneneHre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOPE.



12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT HAIPSIKEHUS
Ha HEW.

13. Onpenenenue KII1J/I narpeBarens.

14. ViccnenoBanrne MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO IOJI MOCTOSIHHBIX MarHUTOB MPHU UX 00BEAUHEHUN U
pa3elieHun.

16. VccnenoBanne AeMCTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBHS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTYIIIKE.

18. 3yyeHue AeCTBUSI MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

19. KorcTpynpoBaHue 1 u3ydeHue padoThl SJEKTPOIBUTATEIIS.

20. Uzmepenue KIIJ a5ekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITHI [0 UCCIEAOBAHUIO SBICHUS SJIEKTPOMAarHUTHON MHIYKIIUU: UCCIIEIOBAHNE
M3MEHEHUH 3HAYEHUS U HAIIPABJIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOT 0 JBMKEHUsA. PaBHOMEpHOE NIpsIMOJIMHEWHOE ABrKeHne. HepaBHomepHOE
IPSIMOJIMHENHOE ABMKeHUE. CpellHsAs U MTHOBEHHAsi CKOPOCTh Tella TP HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PapHoyckopeHHOE npssMonuHerHoe apmkeHne. CBoooHoe najenue. OmnbIThl
[Nanunes.

PaBHOMepHOE IBMXKEHUE 110 OKpYKHOCTH. Ilepuon u yacrora obpamienus. Jluneiinas u
yIJI0Basi CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepssiit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Tpuanun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: cujia TPEHUS CKOJIbKEHMS, CUila TPEHUS
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaIeHUS.
JBuxenue rmaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
[epErpy3KHu.

PaBHOBecue MatepuanbHOi Touku. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Umnynec Tena. I3menenue ummnyinbca. UMnynbsc cuiibl. 3aKoH cOXpaHEHHsI UMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuil TSDKECTH, yIpyrocTH, TpeHus. CBs3b
sHepruu u padoTsl. [loTeHnanbHas SHEprus Tena, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MIIH.
[ToTeHumanbHas SHEPrus cxKaTou npykuHbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKON
DHEPruM. 3aKOH COXPAHEHHS] MEXaHUYECKON DHEPTHUH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHHMUECKOTO JABM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME MyTEl U TPACKTOPHM JBH>KEHHSI OJTHOTO M TOTO K€ T€Ia OTHOCUTEIBHO

Pa3HBIX TEJl OTCUETA.
3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOJIMHEWHOTO IBHKEHUS.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUSI.



5. HaOmroneHue IBMKCHUS TENA IO OKPYKHOCTH.

6. HabmoneHne MexaHMUYECKHUX SBICHUH, MPOUCXOIAIIMX B cucTeMe oTcuéTa «Tenexka»
npu €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHUU OTHOCUTEIILHO KaOWHeTa (U3HKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MACChl TeJIa U ACUCTBYIOLIECH HA HErO CUIIBIL.

8. HabmoneHnue paBeHCTBA CUJI IPU B3aUMO/ICHCTBUU TEJL.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua umnysbca Npu B3aUMOAECHUCTBUM TEJ.

11. IIpeoOGpa3zoBaHus SHEPTUH TIPH B3aUMOCHCTBUHU TEI.

12. CoxpaneHue uMIMysabca Mpyu HEYPYroM B3auMOJCHCTBUU.

13. CoxpaHeHne UMITyJIbCa MPH a0COTIOTHO YIPYTrOM B3aUMOJICHCTBHH.

14. HaGnroneHue peakTUBHOTO JIBUXKEHUS.

15. CoxpaHeHre MEXaHHYECKOM SHEPTUH IPU CBOOOTHOM TaJICHHUH.

16. CoxpaHeHue MEXaHM4YECKOM SHEPTUHU MPU JBUKEHUU TEJa MO ACHCTBUEM MPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KonctpynpoBaHue TpakTa JUisl pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO JIBUKECHHUS
[IapUKa WK TEJISKKH.

2. Ompenenenue cpeHel CKOPOCTU CKOJbKEHUSI OpycKa WU IBHXKEHUS IIapUKa o
HAaKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue yCKOpeHHUs Tela PH paBHOYCKOPEHHOM JBM)KEHUHU 110 HAKJIOHHOMN
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHMOCTH MIYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TIpoBepka rumote3bl: €ciau Mpu PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HauyaIbHOU
CKOPOCTH ITYTH OTHOCSTCS KaK psAJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIbHOTO
JTaBJICHMUSL.

7. OmnpeneneHue Ko3PpPUIUEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue padoThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH Teja 110

TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenue pabOThI CUITBI YIIPYTOCTH MPH MOIbEME TPYy3a C UCIIOIB30BAHUEM
HEMOJIBUYKHOTO U MOABIKHOTO OJIOKOB.

11. NU3ydyeHue 3aKk0HA COXpaHEHHS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nmwkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHHI: TepHO/I, 4acToTa,
aMIIuTyna. MaTeMaTuyeckuil ¥ npyKMHHbIA MassTHUKU. [IpeBpalienre sHepruu npu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue konebanus. BeinyxxneHnblie konebanus. Pezonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHM4eCKUX BOJIH. [Ipo/iobHBIE U TONEpEeYHbIE BOJHBI. J{JTMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeJE€, CEICMUYECKHE BOTHBI.

3Byk. ['pomMKOCTb 3ByKa U BeicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ylbTpa3BYK.

Hemoncmpayuu.

1. HaGnronenue konebaHuil TN MO ASHCTBHEM CHJIBI TSKECTU U CHIIBI YIIPYTOCTH.

2. HabGmronenue konebaHuii Tpy3a Ha HUTH U HA MIPY)KUHE.

3. HaOGmroneHue BRIHYXICHHBIX KOJCOAHMI 1 pe30HaHCca.

*



4. PacnpocTpaHeHue IpoA0iIbHBIX U MONEPEYHBIX BOJH (Ha MOJETH).
5. HabmoneHune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
6. AKyCTHYECKUH PE30HAHC.
Jlabopamopnwvie pabomot u onvimeol.
1. Omnpeznenenue 4acTOTHI U NEPHOJA KOJIEOaHHUI MaTeMaTHUYE€CKOr0 MasiTHUKA.
2. OmpeneneHue 4acToThl U EpUoJa KoJeOaHU MPY>KUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCUMOCTH MEPHOA KOJIEOaHUN TOABEIICHHOTO K HUTHU TPy3a OT
JUTMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Mepro/ia KoieOaHuM NMPY>KUHHOTO MasiTHUKA OT MacChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH MEPHO/Ia KOJICOAHUH Irpy3a, MOABEUICHHOTO K HUTH, OT
Macchl rpysa.
6. OmbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD IepHOJIa KOJIEOaHU MPYKIUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yCKOpeHHUsI CBOOOHOTO MACHUSI.
Pa3zpnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE I0JI€. DIEKTPOMATHUTHBIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkana snekTpoMarHUTHBIX BOJIH. Vcnosib30BaHueE 3J1IEKTPOMArHUTHBIX BOJIH /ISl COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBa CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUILHOTO Tee(oHa.
Pa3nen 11. CBeToBble sIBJICHUS.
JlyueBasg monenb cBera. ctounuku cBeta. [IpsMonuHeiiHOe pacipoCcTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxkenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnienue cBeTa. 3aKoH NpesoMIIeHHs cBeTa. [[oHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHnEe OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKHUX CBETOBOAAX.
JInnza. Xoz nyuedt B tuH3e. Ontuyeckas cucreMa (oToarmnapara, MUKPOCKOIa U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6emnoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNE CEKTPaIbHbIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpstMonMHENHOE pacIpOCTPAHEHHUE CBETA.
OtpaxkeHue cpera.
[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomieit Junse.
XoJ1 Tydeil B pacCenBaroOIIeH JIMH3E.
[Tonryuenue n300pakeHU ¢ TOMOILBIO JIUH3.
9. Tlpunuun neiictus ¢oroannapara, MUKpPOCKOIA U TEIECKOIIA.
10. Mopnensb rinasa.
11. Pa3noxenue 0enoro cBera B CIEKTP.
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12. TTomydaenne 6€0T0 CBETa MPH CIIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccrnenoBanue 3aBUCHMOCTH YIJla OTPAXKEHHUSI CBETOBOTO JIy4a OT yIJia MaJICHHs.

2. H3yueHue XapakTEepUCTUK U300paKEHUS MPEMETa B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT yrJja MaJieHus Ha
TPaHUIIEe «BO3TYX—CTEKIIO.

[Tony4yenne n300pakeHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Omnpenenenne GOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLIEH INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

OIBITEL IO BOCIIPpUATHUIO IBETA MMPEAMCTOB IIPHU UX Ha6J'IIO[[€HI/II/I 4Ccpe3 OBCTOBLIC

Now e

GUIBTPHL.

Pa3gen 12. KBaHnTOBLIC SIBJICHUS.

Omneitel Pe3epdopna u mmanerapHuas Mojaenb atromMa. Mojens aroma bopa. Mcyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydcHus. CTpOCHHE aTOMHOTO SIpa.
Hyxnonnas moaens aromHoro siapa. M3otomnsl. PagunoaktuBHbie npeBparienus. [lepuos
MoJIypacnaaa aTOMHBIX siJIep.

SnepHble peakuu. 3aKOHbI COXpPaHEHHUS 3aps10BOI0 U MAaCCOBOI'0 YHCEN. DHEPrHsl CBSI3U
aTOMHBIX a1ep. CBs3b Macchl ¥ 3Hepruu. Peakunu cunTesa u nenenus aaep. ctounuku
sHepruu CoisiHIa u 3BE3 1.

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YEHUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOLICHHUS.

CriekTpbl pa3anyHbIX I'a30B.

CrexTp Bojopoza.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHUH.

Perucrpanus usinydeHus NpUpOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaOnroneHue CIUIOUIHBIX U TMHEHUATHIX CIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YaCTUILIBI 10 TOPMO3HOMY ITYTH (I10

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-0000IIAKOIINI MOYTb.

[ToBTOpHUTENBEHO--00001AOLTNIT MO/ MPEAHA3HAUEH Ui CUCTEMAaTU3alUH U
0000111eHUs TPEAMETHOTO COEP KaHUS U ONbITa JESITEIbHOCTH, IPUOOPETEHHOTO MPH U3YUEHUHU
BCEro Kypca (PM3MKH, a TaKXkKe /Ul HOJrOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY 10
¢buznke 151 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeMeT.

[Tpu u3ydeHnHn JaHHOTO MOJYJIS PEAIU3YIOTCSA U CUCTEMAaTU3UPYIOTCS BUABI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUNBACTCS JOCTHXKEHUE MPEIMETHBIX U
METaIpeIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB 00y4deHUs, POPMHUPYETCS] €CTECTBEHHOHAYUHAs
IPaMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B UCCIIEIOBAHMUS SIBICHUN IPUPOJIBI U TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSCHATh GU3NUYECKUE SIBICHUS, TPUMEHSS [TOJIyY€HHbIE 3HAHMUS,

AN

pemaTth 3aia4r, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.
HpI/IHI_II/Il'[I/IaJ'IBHO JE€SATEIbHOCTHBIN XapaKTCp JAaHHOIO pa3Jciia pC€aiu3yCTCs 3a CU€T TOTO,
qTO o6yqa}0mnecs1 BBIITOJIHAIOT 3aaHWA, B KOTOPBIX UM IIpCjIaracrcs:



Ha OCHOBE MOJYYE€HHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (PHU3HUECKUE SIBICHUS

B OKPYKarOUIEN TPUPOJE U TOBCEIHEBHOM KU3HU;

HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I3I/I‘-IGCKI/IX SIBJICHI/II;’I, B TOM YHCJIC IJIA

IMPOBEPKU I'MITIOTE3 U MOJTYUCHUSA TCOPETUICCKUX BBIBOIOB,
00BACHATH HayY4YHbIC OCHOBBI Hauoboee BaXKHBIX I[OCTI/I}KGHI/Iﬁ COBpPEMEHHBIX TeXHOHOFHﬁ,

HaImpumep, MPakTUICCKOro UCIIO0JIb30BaAHUA PA3JIMIHBIX HCTOYHUKOB SHCPIrU HA OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUSA BCEX N3BCCTHBIX BUAOB SHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue (Hu3HKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAlpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPEAMETHBIX 06p330BaTeHBHHX PE3YIbTATOB.

B pesynbrare nzydenus GU3NKU HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs y

oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TNIHOCTHBIC PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

[J mposiBJICHUE MHTEpeca K UICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pr3mdeckoit
HayKU;

[J IEHHOCTHOE OTHOIIEHUE K JIOCTH)KCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[ TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYkKI€HUU OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUN (DU3HKY;

[J 0OCO3HAaHME BaXXKHOCTU MOPAJIbHO--3THUYECKUX IPUHIIUIIOB B JIEATEIILHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[J BOCTIpUATHE ICTETUYECKUX KaueCTB (PU3NUECKON HAYKHU: €€ TApMOHUYHOTO TTOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 O3HAHMA:

[J oco3HaHME IEHHOCTU (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIONIEH KYJIbTYpHI;

[J pa3BuTHE HAyYHOU JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIETOBATEIbCKON IeITEIbHOCTH;
5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIHOHAJIBHOI0 0J1IArONOJYYHS:

[J oco3HaHME IIEHHOCTH 0€30MacHOT0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH MPABHII O€3011aCHOTO MTOBEJICHHUS Ha TPAHCTIOPTE, Ha 10porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J copMUpOBAaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OIITHOKY U TaKOTO
e IIpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

[J aKTUBHOE y4acTHe B PEIICHUH MPAKTHICCKUX 3a7a49 (B paMKaX CeMbH, 00pa30BaTEIbHOM
OpraHM3allfy, TOPoJia, Kpast) TEXHOJIOTHYECKOM U COIIMATbHOM HAMTPABICHHOCTH,
TpeOYIOMIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

[J “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

[J opueHTaIus Ha TpUMeHeHNEe (GU3UIECKUX 3HAHUN JUTs pelIeHus 3a/1a4d B 00J1acTh
OKpY>Karolllel cpeibl, IIIaHUPOBAHUS OCTYIKOB U OLEHKH X BO3MOYHBIX MOCJIEICTBHI
JUTSL OKpY KaloIlEen Cpebl;



e [J oco3HaHue II00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIJIEM H IyTeil UX pelIeHus;

e §8) azanTanuM K H3MEHSIIOIIUMCS YCJIOBHSM COLMATBbHON U NMPHUPOIHOI Cpeabl:

e [] noTpeOHOCTH BO B3aMMOJAECHCTBUHM IIPH BBIIIOJIHEHUU UCCIEA0BAHUN U IPOEKTOB
(bu3n4eckoil HalpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

e [] IOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

e [J morpeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe HOPMYTUPOBATh UICH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e [J ocozHaHue NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTU (DU3UKH;

e [] TUIaHUPOBAHUE CBOETO PA3BUTHUSI B IPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUI;

o [] CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3aAUMOCBA3U IIPUPOBI, 06HI€CTBa u

9KOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHMUIA;
e [] OlLIEHKA CBOUX JCHCTBHI ¢ yU€TOM BIUSHUS HA OKPYKAIOLIYIO CPEAy, BO3ZMOKHBIX
J100aIBHBIX TTOCIIEICTBUM.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHUs MPOrpaMMBbI IO (PU3KUKE HA YPOBHE OCHOBHOT'O OOIIIEro
oOpa3zoBaHus y oO0ydaromerocst 0yayT copMUpOBaHEI MeTanpeAMeTHbIe Pe3yabTaThl,
BKJIIOUAIOIIME T03HABATEIbHbIE YHUBEPCAIbHBIE YUeOHbIe NEHCTBUS, KOMMYHUKAaTUBHBIC
YHHUBEpCalbHbIC yueOHbIC ICUCTBUSA, PETYIATUBHBIC YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJBHBIC yqeﬁnble JeHCTBUA

ba3oBble Jlornyeckune AefcTBUA:

BBISIBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKHA OOBEKTOB (SIBJICHH);
yCTaHaBJIMBATh CYIECTBEHHBIIN NMPU3HAK KIaCCU(PHUKAIIMHM, OCHOBAHHUS AJIs 0000IIECHHS
U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaOJIOIEHUAX, OTHOCALIMXCS K (PU3HMUECKUM SBIICHUSM;

BBISIBJISATh IPUYUHHO--CJIEICTBEHHBIE CBSA3M MTPU N3YUYEHUH (PU3NUYECKUX SIBICHUH U
IIPOLIECCOB, JEJIaTh BBIBOJIBI C UCIIOJIB30BAHNEM ACTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUUNH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHo! pU3ndecKoil 3a1aun
(cpaBHEHUE HECKOJBKUX BapUaHTOB PEIIEHMsI, BHIOOP HanboJsiee MoaXOASIIEro ¢
y4€TOM CaMOCTOSITENTLHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTenLCKHE AeliCTBUSA:

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

MPOBOAMTH 10 CAMOCTOATEIHHO COCTABIIEHHOMY TJIaHY OIBIT, HECIOKHBII
¢bu3nUecKkuit SKCIepUMEHT, HeOOIbIIOE UcCieI0BaHue (PU3UYECKOTO SIBICHUS;
OILICHUBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTh HHPOPMAIIHIO, TOTYYEHHYIO B X0/I€
MCCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYyIUPOBaTh 000OIIEHNS M BHIBOBI IO PE3YJIbTaTaM
pOBEIEHHOTO HAOIIOACHUS, OIIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JlalbHENIIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, A TAKKE
BBIJIBUTATH TPEATOI0KEHUSI 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAaX.



PabGora ¢ undopmanmeii:

INPUMEHATH Pa3INYHbIC METOBI, MHCTPYMEHTHI 1 3aIIPOCHI IIPH ITOUCKE U 0TOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MPEUI0KEHHON yueOHoM (hr3nyeckoi 3a1a4m;
aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PA3INIHBIX
BUOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMPATh ONTUMAIIBHYIO (OpMY IpeAcTaBlIeHHs HHpOpManuu 1
WITIOCTPUPOBATH pPellaeMble 3a/1a4i HECTOKHBIMU CXEMaMH, InarpaMMaMu, HHOM
rpaduKoif 1 UX KOMOUHAIIHSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0/1€ 00CYXIeHHUs y4eOHOTr0 MaTepuaia, pe3ylIbTaToB J1a00opaTOpHBIX paboT U
IPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI U BHICKa3bIBaTh UJIEH,
HalleJIEHHbIE Ha PEILICHUE 3aJaull U MOoAJep KaHie 01aroXkKeIaTeIbHOCTH OOIEHHUS;
COMNOCTABIIATH CBOM CYXKACHUS C CY’KACHUSMH APYTUX YYaCTHHKOB JMAJIOTA,
OOHapY>KUBATh PA3IMYME U CXOJICTBO O3HIINH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

yOJIMYHO TPENICTABIATH Pe3yIbTaThl BBITOJIHEHHOTO (PU3NYECKOTO OIBITa
(9KCIIepUMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

NOHMMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaHTHON U MHUBHyaIbHON paboThI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr;

NPUHUMATh LT COBMECTHOM AEATEIbHOCTH, OPTaHU30BBIBATH ICHCTBUS 11O €€
JOCTHKEHUIO: pacIpeesITh POIN, 00CYKIaTh MPOLECCH ¥ PE3YIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YaCTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3ybTara Mo CBOEMY
HAaIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OILIEHWBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA TPOAYKT 11O KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJBHBLIC y'{eﬁm,le JedcTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIUX JIJIsl pEIIeHUS
(bu3nUecKrux 3HaHUMH;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAX0/AaX MPUHATHUS pEeLICHUN (MHAUBUIYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM pellieHus: (PU3NUECKOM 3aauu WK TUIaHa
UCCIIEIOBaHMS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATH IPUYHMHBI JOCTHXKEHUS (HEAOCTHKEHHS) Pe3yJIbTaTOB AEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIITOJHEHUS (PU3NIECKOTO
MCCJIEIOBAHMSI UJTU TIPOEKTAa) Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, H3MEHUBLINXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOBHUKILIUX TPYJHOCTEH;



OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO IPYTrOro YeJIoBeKa B XO/I€ CIOpa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHnH GU3NYECKHX 33a/1a4 UIIH B
YTBEPKICHHAX Ha HAy4YHbIE TEMBI M TAKOE )K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K kon1y o0ydenus B 7 Kjiacce rpeiMeTHbIE Pe3yJIbTaThl Ha 6A30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

MCIIOJIb30BATh MOHATHUSA: (PU3UUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0/IeHUE,
HKCIEPUMEHT, MOJIETIb, THIIOTE3a, EAUHUIIB (PU3UUIECKUX BEITHMYUH, ATOM, MOJIEKYJI,
arperatHble COCTOSIHUS BelecTBa (TBEPIOE, KUIAKOE, TA3000pa3HOE), MEXaHIMIECKOe
IBUXKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHS,
paBHOJICHCTBYIOIIAsA cuila, Aedopmalius (ynpyras, IiacTudeckas), HeBeCOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBiaeHus (quddys3us, TemaoBoe ABIKEHNE YacTUIl BEIIECTBA, pAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JABM>KEHUE, HHEPLIUS, B3aUMO/IEUCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpaLEHMs], IIepeiada JaBIeHHUs TBEPIbIMU
TeJaMH, KHUJKOCTAMHU U TazaMu, aTMoc(hepHoe JaBieHne, TUIaBaHue TeJ, TPEBPAIICHUS
MEXaHMYECKOM HEPTUM) 1O OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSIBICHUE U3YUEHHBIX (DU3MUYECKUX SIBJICHUN B OKPYKAIOIIEM MHUPE, B
TOM 4YHUCIIe (PU3UYCCKHE SIBIICHUS B TIPUPO/IC: TIPUMEPHI JIBMKCHUS C PA3IMIHBIMU
CKOPOCTSIMH B )KMBOHM M HE)KMBOW NPUPOJIE, JEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHHKE, BIUSIHUE aTMOC(HEPHOTO JaBICHUS Ha )KHUBOW OpraHU3M, IJIaBaHUE PhIO,
pBIYary B Tele YeloBeKa, MpU ATOM NMEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUI;

OTHCHIBATh M3YUEHHBIC CBOICTBA Tel U (PU3NUECKHE SABICHUS, UCTIONb3Yys (PU3nUecKue
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMS], TyTh, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIA TSDKECTH, BEC TeJla, CUjla TPEHHUs, TaBJIeHHE
(TBEpAOroO TeNna, )KUIAKOCTH, ra3a), BRITAIKUBAIOIIAS CHIIa, MEXaHU4ecKas padora,
MOIIIHOCTb, TIJIEUO CHUITbI, MOMEHT CHJIbI, KO3()PHUIIMEHT MOIE3HOTO ASHCTBUS
MEXaHU3MOB, KHHETUYECKas U MOTEHIIMAIbHAs YHEPTHUS ), TIPHU ONMCAHUU MTPABUIILHO
TPaKTOBATh (PUBUUYECKHUIN CMBICIT UCTIOIB3yEeMbIX BEIUYNH, UX 0003HAYEHUS U €TUHUIIBI
bu3NYECKUX BENWYHH, HAXOAUTh (POPMYITBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEJIMUMHY C JPYTUMHU BETUYMHAMH, CTPOUTH TPaQUKu N3yUYEeHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U MPOLIECCHI, UCTIONB3YS
MpaBuJjIa CIIOKEHUs CUJI (BIOJIb OJTHOM TIPsiMOii), 3akoH ['yka, 3akon [Tackars, 3akoH
Apxumesa, MpaBUJIO paBHOBECHS phruara (010Ka), «30J0TOE MIPABUII0» MEXaHUKH,
3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH, IIPU STOM J1aBaTh CIIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKHUE SBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYaIlUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO-
-CIICJICTBCHHBIC CBS3H, CTPOUTH OOBICHEHHUE U3 | —2 JIOTHYECKUX IIaroB ¢ OMIOPO Ha



1-2 M3ydeHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,;

pewaTh pacyéTHble 3a4a4n B 1—2 1elCTBUS, UCIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33a1a4n
3allUCBIBAaTh KPATKOE yCIOBUE, TOACTABIATh (U3NYECKUE BEIMYHUHBI B (POPMYJIbI U
IIPOBOJUTH PACUYEThI, HAXOAUTh CIIPABOYHbIE JTaHHbBIE, HEOOXOAUMBIE JIs1 pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTYYCHHOU (PU3NYECKON BETMUNHBL,
pacrio3HaBaTh IpoOJIEMbl, KOTOPBIE MOXKHO PEIINUTh PU MOMOILIM (PU3NIECKUX
METO/IOB, B OIIMCAHUH UCCIIEAOBAHUS BBIACIATH IIPOBEPSAEMOE IIPEAIIOIO0KEHNE
(runotesy), pa3auyaTh U UHTEPIIPETUPOBATD MTOJIYYEHHBIN pe3ysbTaT, HAXOAUTh
OLIMOKH B XOZI€ OIbITA, JI€1aTh BBIBOABI [10 €T0 Pe3ysbTaTaM;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3HUUECKUX SBJICHUN MM (PU3MUECKUX CBOMCTB
Tes1: (POpMYIMPOBATH IPOBEPSEMbIE IIPEANIOIOKEHUS, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUCHIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOIBL;
BBINOJIHATH NMPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00b&éMa, CUIIbI U
TEMIIepaTyphl C UCTIOIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, 3AHCHIBAT
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA;
MIPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOHN (PU3MUECKOM BETHUUHBI OT IPYTOil ¢
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBHXKYILIETOCS
TeJa OT BPEMEHU JIBH)KEHHUS TEJa, CUIIBI TPEHUS CKOJIBKEHHS OT BEca Teja, KauecTBa
00pabOTKM NOBEPXHOCTEH Te U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT IJIOLIA 11
CONPUKOCHOBEHUS TEJ, CUJIbI YIPYTOCTH OT yJUIMHEHUS NIPYKUHBI, BBITAIKUBAIOIIECH
CHIIBI OT 00BEMA OTPYKEHHON YaCTH TeJa U OT IIOTHOCTH KUAKOCTH, €€
HE3aBUCUMOCTHU OT IUIOTHOCTH TeJia, OT INTyOMHBI, Ha KOTOPYIO IOTPYXKEHO TeJO,
YCIIOBUH IUIaBaHUS TeJ, YCIOBUN paBHOBECHUS pbluara 1 0JIOKOB), y4aCTBOBAaTh B
IUTAHUPOBAHUM Yy4€OHOTO UCCIIeI0BaHUS, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEeHHUs, cIeays NPeI0KEHHOMY IIJ1aHy, GUKCHPOBATh PE3YJIbTaThl OIy4YEHHOU
3aBHCUMOCTH (PU3MUECKUX BEIMYUH B BUJIE MPEUIOKEHHBIX TaOIUI] U TPapUKOB,
JleaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHMS;

IPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIHUUH (IUIOTHOCTH BELIECTBA
JKUJKOCTU U TBEPAOIO Tella, CUJIa TPEHUS CKOJIBXECHUS, JABICHUE BO31yXa,
BBITAJIKMBAIOLIAs CWJIA, JEUCTBYIOIAs HA IOTPYKEHHOE B JKUJKOCTB TEJIO,
KOA((UILIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEysI IPEAJIOKEHHON
MHCTPYKLUU: TIPU BBIIOJHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOU BEIIMUUHBI;

co0uro1aTh MpaBuiIa TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1ab0paTOpHbIM
o0opynoBaHueM;

yKa3bIBaTh MPUHIMIIBI IEHCTBUS TPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAOIIUECS COCY IbI, 0apOMETp, pbIuar, MOABUKHBINA 1
HEMOJIBUYKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKkTepru30BaTh MPUHLUIIBI AEUCTBUS U3YYEHHBIX PHOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPO Ha UX ONMHUCAaHUSA (B TOM YHCIIe: TOIIIMITHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, TUAPABIMUECKUH IIPECC, MAHOMETP, BBICOTOMED, ITOPLIHEBON HACOC,
apeoMeTp), UCIIOJb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



MPUBOJUTH MPUMEPHI (HAXOAUTh HH(DOPMAIIHUIO O IPUMEPaX ) MPAKTHIESCKOTO
UCIIOJIb30BaHUs (PM3UYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU JIJIs1 00ecTieueHust
0€30MacHOCTH MPH OO0pAICHUH ¢ TPHOOPaMU U TEXHUYECKHUMH YCTPONCTBAMH,
COXPaHEHHUS 3I0POBbS U COOJTFOICHUS HOPM KOJIOTUYECKOTO ITOBEJICHUS B
OKpYXalolleu cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpMAIuK B IHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICIATH HH(DOPMALINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM
WJIH MOET OBITh HEJIOCTOBEPHOIA;

MCIOJIb30BaTh MPU BHIMOJHEHUH YU€OHBIX 3aJJaHUi Hay4YHO--TIOMYJISIPHYIO JIUTEPATYpy
(U3HYECKOTO COACpKAHMS, CIIPABOYHBIC MAaTEpUaIbl, pecypchl ceTu MHTepHeT,
BJIQJICTh PUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIHH U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC H YCTHBIC COOOIICHMS Ha OCHOBE 2—3
MCTOYHUKOB MHGOpMAIUN (PU3NIECKOTO COACPIKAHUS, B TOM YUCIIE MTyOIHYHO J1eaTh
KpaTKHe COOOIIEHUS O pe3yabTaTaxX MPOSKTOB WM yUCOHBIX HCCIIEAOBAHUMN, IIPU ITOM
IrPaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapar Kypca (pu3uku,
CONPOBOXAATh BBICTYIIJICHUE ITPE3EHTALIUEH;

P BBITIOJHEHNUU YUY€OHBIX MPOEKTOB U UCCIICIOBAHUN paclpeAeiaTh 00sS3aHHOCTH B
TpYyIIIE B COOTBETCTBUU C NIOCTABICHHBIMU 33Jja4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM ILJIaHa
NEeNCTBUI, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B JEATEILHOCTD TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K xoHiy o0y4enus B 8 Kj1acce nmpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

WCIIOJIb30BAaTh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJI, TEINIOBOE IBUKEHNE AaTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KpUCTAITHNYEeCKHe U aMOp(dHbIE Tena,
HACBILIECHHBIA U HEHACBHIIEHHBIN T1ap, BIIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUH 3apsijl, SIEKTPUIECKOE
0JI€, TPOBOJIHUKH M TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE
T0JIE;

pa3ianyath SBJICHUS (TEIUIOBOE pacIlIUpeHHUe U CxKaTHe, TeIuIonepeada, TerioBoe
paBHOBECHE, CMAaUMBaHUE, KAIWJUIPHBIC SIBJICHUS, UCTIAPEHUE, KOHICH ALK,
TUIaBJIEHUE, KpUCTaUIU3anus (OTBepAeBaHUE), KUIICHHE, TeTIonepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, U3TyUeHHUE), DIIEKTPU3AIUs TN, B3aUMOCHCTBIE
3aps0B, AEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3AUMOCHCTBUE
MAarHuTOB, IEMCTBUE MArHUTHOI'O I10JIS1 HA IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIUSA) IO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONINX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YUEHHBIX (DU3MUYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B
TOM YHCIie (PU3NUIECKUE SABJICHUS B IPUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE U
KanuJUISIPHBIE SIBJICHUS B IPUPOIE, KPUCTAIIIBI B IpUpoe, u3nydenre ComHia,
3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHKe POCHI, TYMaHa, UHEs, CHera,
AIIEKTPUYECKUE SIBICHUS B aTMOc(]epe, SMEKTPHUUECTBO KUBBIX OpPraHU3MOB,
MarHuTHOE 1oJjie 3eMJId, Aped MoI0COB, POJIb MATHUTHOTO TOJIS JIsl )KH3HU Ha
3emute, TOJSIPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUIECKYIO 33a/1a4y B YUEOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,



OTKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3MUYECKHUE SABJICHUS, UCTIONb3Ys (PH3UUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAS
TEIIOEMKOCTh BEILIECTBA, YAEIbHAs TEIUIOTA IUIABJICHHUS, YACTbHAs TEIUIOTa
napooOpa3zoBaHus, yAelbHas TEIUIOTa CrOPAaHUs TOIUTMBA, KO HUIIMEHT MOJIE3HOTO
JIeMCTBUS TEMJIOBOM MalllMHbI, OTHOCUTEJIbHAS BJIXKHOCTb BO3YyXa, JEKTPUUECKUN
3apsizl, CUjla TOKa, AEKTPUUECKOE HANPsHKEHUE, CONPOTUBIICHUE IPOBOAHNUKA,
yJIeIbHOE COTPOTUBIICHUE BEIIECTBA, pad0Ta U MOLTHOCTH JIEKTPHUECKOTO TOKA), IIPU
OTKCAaHUH MPABUIIBHO TPAKTOBATH (PH3UUECKUI CMBICT MCIIOIb3YEMbIX BEIUYHH,
0003HAUCHMSI U €AMHUILIBI (PU3MUECKUX BEIMYMH, HAXOIUTh (POPMYJIbL, CBA3BIBAIOILINE
JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTHMHU BEJIMYMHAMH, CTPOUTH I'paduKu
U3yYEHHBIX 3aBUCUMOCTEH (DU3NYECKHUX BEINUMH;

XapakTepu3oBaTh CBOMCTBA Tell, (prU3nUecKue ABICHUS U MPOLECCH, UCIIOIb3YsI
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO--KHHETUYECKOI TEOPUH CTPOCHHS BEIIECTBA,
NPUHII CYTIEPIIO3UIUH TT0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsiza, 3akoH OMa Juid yyacTka Len, 3akoH J[xoyns—Jlenna, 3aKkoH coxpaHeHUs]
SHEpIuH, Py 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €T0
MaTeMaTHYECKOE BBIPAKCHNUE;

00BACHATH (PU3NUECKHE TPOLIECCH U CBOICTBA TeJl, B TOM YHMCIIE U B KOHTEKCTE
CUTYyallnii IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATD
NPUYHMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH O0BACHEHHE U3 1—2 JOrMYECKHX IIaroB C
O1opoii Ha 1-2 U3y4eHHbIX CBOWCTBA (PU3MUECKUX SABICHUMN, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pewarb pacyéTHble 3aa4u B 2—3 AeHCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a yCJIOBUS 3a1a4un
3aIMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PEIICHUS 3aa4H,
BBIOMPATH 3aKOHBI U (HOPMYJTBI, HEOOXOAMMEIE [T €€ pemIeH s, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIyUeHHOE 3HaUeHHe (PU3NUeCKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBarh MpoOJIEMbl, KOTOPBIE MOXKHO PEIIUTH IMPH MTOMOIIHA (HU3NIECKUX
METO/I0B, MCIIOJIb3YsI OMMCAHUE UCCIIEJOBAHUS, BBLACIATH IPOBEPSIiEMOe
NPEIIOI0KEHNE, OIICHUBATh NMPABIIILHOCTH MOPS/IKA TIPOBEICHHS NCCIICAOBAHMS,
JIeNIaTh BBIBOJIBL;

MIPOBOJIUTH OTIBITHI TI0 HAOIOIEHUIO (PH3HUUECKUX SBICHUN M (PU3MUECKUX CBOMCTB
TeJ (KamUIpHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3/IyXa OT ero 00bhEMa,
TeMIIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAHHSI U HATPEBAHUS MPHU U3JIyUYEHUH OT [[BETa
U3JIydarolel (mornomaroeit) moBepXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT
TEMIIepPaTypPhl JKUJKOCTH U TUIOIIA/IN €€ MOBEPXHOCTH, SIEKTPU3AIUS TEl U
B3aUMO/ICHCTBHE DIIEKTPUIECKHUX 3apPsI0B, B3aUMOJICHCTBHE TIOCTOSSHHBIX MarHATOB,
BU3YaJIU3aIUsl MArHUTHBIX T1OJIEH MOCTOSHHBIX MAarHUTOB, AEUCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOICTBA AJIEKTPOABUTATENS
MOCTOSTHHOTO TOKA): (JOPMYyIUPOBATH MIPOBEPSIEMBIC MTPEATIONOKEHHS, COOUpaTh
YCTaHOBKY U3 TPEJIOKEHHOTO 000PYAOBaHMSI, OTIMCHIBATH XOJ OIBITA U
(bopMyIHpOBaTH BHIBOJIBI;

BBITIOJTHATH TPSIMBIE H3MEPEHHSI TEMIIEPATYPhl, OTHOCHTEIBHON BIIQXKHOCTH BO3IyXa,
CHJIBI TOKA, HANPSKEHUS C HUCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYHKOB
($U3MUeCKUX BETMYMH, CPABHUBAThH PE3YJIbTaThl U3MEPEHUN C YIETOM 3aJaHHON
a0COTIOTHON MOTPEIIHOCTH;



MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKOM BETMUUHBI OT APYTOii ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMPOTUBIICHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOLIA/I1 IIONIEPEYHOI0 CEUYEHUS U YAECIBHOIO COIIPOTUBIICHHMSI BELLIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UYLIETO Ye€PE3 IPOBOJAHUK, OT HANIPSKEHUS Ha IPOBOJAHHUKE,
UCCIIEIOBAaHKE NIOCIIEI0BATEIBHOIO U ApaJICIbHOTO COEJMHEHNUI IPOBOAHUKOB):
IUIAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATh U3MEPEHUS, CIeLys
NPeI0KEHHOMY TUTaHy, (PMKCUPOBATh PE3yIbTAThI MOJyYSHHOH 3aBUCUMOCTH B BUJIE
TaOIHI U TPaQUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BETHUUH (yIeIbHAs TEIII0EMKOCTh
BEIIIECTBA, CONPOTUBIICHNE MMPOBOAHNUKA, PA0OTa U MOLTHOCTH JEKTPUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIEAYs
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAYCHNUE BEIIMYUHBI,

co0uIro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTOpHbIM
000py/I0BaHUEM;

XapakTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONMOPOM Ha MX ONKCaHUs (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JJOMOB,
TUTPOMETP, [1apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK IJIEKTPUUECKON
SHEPI'UH, JIEKTPOOCBETUTEIbHbBIE TPHUOOPHI, HArPEBATENIBLHBIE JIEKTPOIPUOOPHI
(IpUMepBl), IEKTPUUECKUE NTPETOXPAHNUTEIIH, TTEKTPOMArHUT, 3JIEKTPOIBUTATEIb
MIOCTOSTHHOTO TOKA), HCIIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3MUYECKUX SIBICHUH U
HEo0X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIbHbBIE TPHUOOPHI IO
CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTaTENIb BHYTPEHHEIO CrOPaHUsl, 3JIEKTPOCKOII, Pe0CTaT), COCTABIATh
CXEMBI JIEKTPUUECKUX LIETIEH ¢ IIOCIIEN0BATENbHBIM U MAPAIIEIBHBIM COEJUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHHUSI SJIEMEHTOB IEKTPUUECKUX LIETIEH;
IPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIKIO O TPUMEPAX) MPAKTUYECKOTO
MCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /711 0OecrieueHus
0€30MacHOCTH NP 00palIeHUH ¢ TPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXPaHEHHMsI 3/I0pOBbsI U COOJIIOJICHUSI HOPM SKOJIOTHYECKOT 0 TIOBEACHHUS B
OKpYXKarollen cpee;

OCYILECTBIIATH MOUCK MH(pOpMaIK (pru3ndecKoro coaepkanus B IHTepHeTe, Ha
OCHOBE UMEIOUINXCS 3HAHUN U MYTEM CPABHEHUS JOIOJIHUTENBHBIX HCTOUHUKOB
BBIIETIATH UHPOPMALMIO, KOTOPAsl ABJISETCS IPOTUBOPEUUBON UM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh IIPU BHIMIOJHEHUH YUE€OHBIX 3aJjaHUi HayuYHO--TIOMYJISIPHYIO JIUTEpaTypy
(bu3nUecKoro coxepkaHus, CpaBOUYHbIE MaTepHabl, pecypchbl ceTi HTepHeT,
BJIAJICTh MPUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HH(POpMALIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHus, 060011as
MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUYECKOTO COAEpHKaHUS, B TOM UUCIIE
MyOJIMYHO MPEACTABIATH PE3YIbTaThl MPOSKTHOM MIIN UCCIIeI0BATEIbCKON
JESATEIIBHOCTH, ITPH 3TOM I'PAaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN NOHATUIHBIN anmnapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

IPY BBIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUM (PU3NYECKHUX MPOLIECCOB
pacrpenensaTs 0053aHHOCTH B IPYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMH 33JJauaMH,



CJIEIUTH 32 BHIMOJIHEHUEM IJIaHa JEHCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO
OIICHUBATh COOCTBEHHBIN BKJIAJl B ACSITETLHOCTD TPYIIIbBI, BRICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISE TOTOBHOCTh Pa3pemaTh KOH(IUKTHIL.

K koH1y 00yuenust B 9 Kjacce rnpeiMeTHbIe pe3yJIbTaThl Ha 6A30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHUI:

® 1CIIOJIB30BATh MOHATHS: CUCTEMa OTCUYETa, MaTepuaIbHas TOUKa, TPACKTOpHS,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOTO ABMKCHHUS, AchopMalius (yrnpyras, IiacTudeckas),
TpEHUE, IIEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3KH, LIEHTP
TSKECTH, aOCOTIOTHO TBEPOE TEJO, EHTP TAKECTU TBEPAOIO Tela, paBHOBECHE,
MeXaHUYeCKue KosueOaHus U BOJHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PyKOCTh U
JATBHO30PKOCTh, CIICKTPHI HCITYCKaHUs U TIOTJIOMICHUS, alb(a-, OeTa- U raMma-
U3ITy4eHUSs], U30TOIIbL, SiAepHAs YPHEPIeTHKA,

® pa3IMyaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE ABUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE MaJICHHUE TEN, PABHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aMOJICHCTBHUE TEJI, PEAKTUBHOE JIBI)KEHUE,
KoyiebaTebHOE IBMKEHHUE (3aTyXarollre 1 BEIHYKICHHBIE KoJieOaHus ), pe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPaHEHHE,
OTpakeHHE U IPEJIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KECHHE
0enoro cBeTa B CIIEKTP U CI0KEHUE CIIEKTPAIbHBIX IIBETOB, JUCIIEPCHUS CBETA,
€CTECTBEHHAsI paJIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3ITYyUCHUs)
10 ONMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (hPU3HUECKOE SIBICHUE;

® pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MYECKHX SBICHUHN B OKpPYXKaIomeM Mupe (B
TOM 4ucie (GU3n4ecKue BICHUS B IPUPO/JIe: MPUIUBBI U OTIUBBI, IBUKECHHE TIAHET
ConHe4yHOM cUCTEeMBI, PEAKTUBHOE ABUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
YKUBOTHBIMH, 3eMJIETPSICEHUE, CEICMUYECKHE BOTHBI, I[lyHAMH, 3X0, I[[BETa TeJl,
ONTUYECKHUE SIBJICHUS B MPUPOJIE, OMOJIOTHUECKOE JIEHCTBUE BUIUMOTO,
yIbTPauOIETOBOTO U PEHTT€HOBCKOTO U3ITyUYeHUH, €CTeCTBEHHBIN PaInOaKTUBHBIH
¢$boH, KOCMUYECKHE TyYH, PAANOAKTUBHOE U3TYUCHHE MIPUPOJIHBIX MUHEPATIOB,
JIEHCTBUE PAJMOAKTUBHBIX M3TyYEHUN HA OPraHU3M YEJIOBEKa), IPH 3TOM NIEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B yueOHYIO, BBIICNATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bu3HYECKUX SIBICHUN;

® OMNKCHIBATH U3YUCHHBIE CBOMCTBA TE U (PU3UUYECKHE SIBICHUS, UCTIONB3Ys (pu3nueckue
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHUU,
YCKOPEHHE, IepEMEILEHUE, TYTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS, CUJla YIPYTOCTH,
CHUJIA TSKECTH, YCKOPEHHE CBOOOTHOTO MaJIeHHs], BEC TeJIa, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHWYECKast padoTa U MOIIHOCTb, MOTEHITMATBHAS YHEPTUS TeJIa, TIOTHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, OTEHIIUATIbHASL SHEPTUSI C)KATON NMPYKUHBI, KHHETUYECKast
DHEPrus, MOJTHAS MEXaHHUECKask YHEPTHs, IEPUOJI U YaCcTOTa KoieOaHuH, ITruHA
BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, TTOKA3aTeNb MPETOMIICHHS
Cpenbl), MY OMUCAHUHY TIPABUIIHLHO TPAKTOBATh (PM3UUECKUI CMBICT UCIIOJIB3YEMBIX
BEJIMYMH, 0003HAYEHUS U €IUHUIIBI (PU3UIECKUX BETHMUNH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMEU, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOICTBA Tel, (pu3nuecKue SBICHHS U MPOIIECCHI, UCTIONIb3Ys 3aKOH
COXpaHEHHUsSI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHU S, IPUHLIUIT CYNIEPIIO3UIIUH CUIT,
IPUHLIAII OTHOCUTENBbHOCTH ["anuiest, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJbCa,
3aKOHbBI OTPAXKEHUS U IPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsiI0BOro U
MacCOBOI'0 YHCEJI MPU AACPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA U 3alIMCHIBATH €M0 MAaTEMATHUYECKOE BBIPAKECHUE;

00BACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTYalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUUHHO--
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 U3y4eHHBIX CBOMCTBA PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTE;

pemiath pacy€THbIC 3a7a4u (OMUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHHI ), UCTIONb3YS
3aKOHBI ¥ (POPMYIIbI, CBSI3BIBAIOIIUE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 33]]a4 3alHUChIBaTh KPATKOE yCIOBHE, BBISBIATH HEIOCTAIOIINE UIIH
M30BITOYHBIE TAHHBIE, BEIOMPATH 3aKOHBI M (HOPMYITBI, HEOOXOMMBIE IS PELICHHUS,
IPOBOAMTDH PACU€Thl U OLIEHUBATH PEATMCTUYHOCTD I1OJIyYEHHOTO 3HAUCHUS
bu3nUYECKOIl BETUYMHBL;

pacrio3HaBarthb MpooOIEMbl, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIIH (HU3NIECKUX
METOJIOB, UCIIOJIb3Ysl OMMCAHUE UCCIIEIOBAHMUSI, BBIACISATH IPOBEpsieMOe
IIPEIT0JIOKEHNE, OLIEHUBATh IIPAaBUIILHOCTD MOPSAIKA IPOBEACHUS HCCIIEA0BaHNUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHHA U OIBITOB;

MPOBOAMTD OMBITHI 10 HAOTIOACHHUIO PU3NUECKUX SBICHUHN MU (PU3NIECKUX CBONCTB
Ten (M3y4eHHe BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUsl DHEPTHH, 3aBUCUMOCTh
nepuoa KojaebaHui mpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U
HE3aBHCHUMOCTH OT aMILTUTY bl MaJIbIX KOJICOaHH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBeTa, pa3jokeHue 0eI0ro cBera B CIEKTP, M3y4eHHE CBOMCTB U300pakeHUs B
IJIOCKOM 3€pKaJie U CBOMCTB M300pakeHuUs IpeIMeTa B COOMparoliei JuH3e,
HaOJI0IeHUE CIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3IyYEHHUS): CAMOCTOSITEIILHO
coOMpaTh YCTaHOBKY M3 H30BITOYHOIO HaOOpa 000pyI0BaHMs, ONUCHIBATH XOJ1 OIBITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,

IPOBOJUTH MTPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenienss cpeaHee
3HaueHUE U3MepsieMoi BelIUUUHBI ((OKYCHOE pacCTOsIHUE COOUparouIei JTMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BETMYHMH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBYDKEHUH 0€3 HauaJIbHOM CKOPOCTH, MepHoa KoueOaHui MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaKEHUS CBETA OT YIJia MaJeHUs U
yria npejoMJIeHHs] OT yIJla MaJIeHus): IUIaHUPOBATh UCCIIEIOBaHKE, CAMOCTOSITEIbHO
coOuparh yCTaHOBKY, PUKCUPOBATh PE3yJbTaThl OJYYEHHOMN 3aBUCUMOCTH
(bu3MYECKUX BEIMYHMH B BUJIE TAOIUI] U rpa)uKOB, JeNaTh BHIBOJBI [0 pe3yIbTaTaM
WCCIIEJOBAHMSI;

IPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BEITMUUH (CPEIHSSI CKOPOCTh U
YCKOpEHHE TeJia IPH PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHUE CBOOOIHOTO MaCHus,
KECTKOCTD MPYNKUHBI, KOOPPUIMEHT TPEHUS CKOJIbKEHHsI, MeXaHnueckas padoTa u
MOIIIHOCTb, YaCTOTa U MEPHO/]] KOJIeOaHUI MaTeMaTHYECKOI0 U IPY>KMHHOT'O
MasiTHUKOB, ONITHYECKas CUJia COOMPAIOIIEH JINH3bI, paAHOAKTUBHBIN (OH):



IUTAHUPOBATh U3MEPEHUsI, COOUPATH HIKCIIEPUMEHTATIbHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEHMS, CIEAYS NPEI0KEHHON NHCTPYKIUH, BBIYUCIIATh 3HAYEHUE BETUYHUHBI U
AQHAIN3UPOBATH MOJIYYEHHbIE PE3YNIbTATHI C YUETOM 3a/1aHHOM MOIPEUIHOCTH
W3MEPEHHUI;

coOroaaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1ab0paTOPHBIM
0o0opyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MTPU3HAKU U3YUEHHBIX (DU3HUECKUX MOJIENIeN: MaTepruaIbHas
TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUCYHBIN UCTOYHHK CBETA, Jy4, TOHKAs JIMH34,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3y4YEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONMOPOI HA UX ONMMCAHUSA (B TOM YMCIIE: CIIMIOMETP, NaTYMKHU OJIO0KEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKHU, IIEPUCKOII, (poTOANIapaT, ONTUIECKHIE
CBETOBO/IbI, CLIEKTPOCKOII, 103UMETp, Kamepa BuibcoHa), ucrosnb3ys 3HaHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbI H CXEMATHYHbIE PUCYHKU N3YYEHHBIX TEXHHUUECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX IIPOLECCOB P PELIEHUH y4eOHO--
IIPAKTUYECKUX 3aja4, ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS U300pakeHUH B INIOCKOM
3epKajie U coduparouieit TuH3e;

NPUBOIUTH PUMEPHI (HAXOIUTH HHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEAHEBHOMN KHU3HU 7151 0OOeCTIeueHus
0€30MacHOCTH NP O0paIEHUH ¢ TPHOOPaMU U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUsI 310pOBbs U COOJIIOIEHUS HOPM IKOJIOTMUYECKOT0 MIOBEIECHUS B
OKpYKaroIleH Cpese;

OCYILECTBIISATH MOUCK MH(popMarmu pusnyeckoro coaepkanus B IHTepHere,
CaMOCTOSITENILHO (HOPMYITUPYSI MOMCKOBBIN 3aIIPOC, HAXOAUTH IYTH ONPEACTICHHS
JIOCTOBEPHOCTH MOJy4eHHOH MH(OpMAIM HAa OCHOBE UMEIOLNXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIOJIb30BATh MIPY BHITIOJTHEHUH YU€OHBIX 3aJaHUl HAyYHO--TIOMYJISIPHYIO JTUTEPATypy
(bU3MUecKOro cosepkaHus, CIpaBOUYHbIE MaTepHabl, pecypchl ceTh MHTepHeT,
BJIa/IETh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE MH(OpMaLun
U3 HECKOJBKUX UCTOUHUKOB (PU3MUECKOTO COJePKAHUS, ITyOJIHMUHO MPEICTABIAT
pE3yJbTaThl IPOEKTHON WM UCCIEA0BATENBCKON NEATENBHOCTH, IIPH 3TOM IPAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT U3y4aemMoro paszena Gu3uKu 1
COIPOBOKAATh BBICTYIIJICHUE MPE3EHTAMeH ¢ yuéTOM 0COOEHHOCTEN ayTMTOPUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA = Hayka O TpHpoie https://m.edsoo.ru/7f416194
1.2 du3nyecKre BeITUYUHbI 2 1 bubmorexa IOK
' https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TTO3HAHUS 2 1 bubmorexa IOK
' e A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTBa 1 Bubmmorexa LHOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>KeHue U B3aUMOJICICTBUE YaCTHIL ) 1 bubmuorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
23 ArperaTHbIe COCTOSHUS BEIIECTBA 2 hgp::jl/ﬁ:?si.ru 76416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 nomorexa LO

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



https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
2 nu 4 1
3 HEPIIL, Macca, HAOTHOCTR https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 2
33 Cua. Bt cun https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBieHust TBEPABIMUA 3 bubmuoreka [IOK
' TeJlaMH, JKUIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine xuakocth > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmoceproe naserie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOrpYKEHHOE . 3 bubnnorexa [HOK
) B HHUX TEIIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGoTa n MoIHOCTD. JHEpIrus
bu6mmoreka [JOK
5.1 P 3 1
a60Ta 1 MONHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
[ToBTOpEHNME 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
Pa3pen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmmoreia LIOK
' P B https://m.edsoo.ru/7f4181ce
1.2 BxoHOo# KOHTPOJIb 1 0
bu6mmoreka [IOK
1.3 T 21 1 5
SIDIOBHIS HPOHCCCHl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 29
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnmnoreka [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 hgpil;l/ﬁ.e;lasci.ru 764181 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHILT https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas UHYKIIHS 4 1 bubmorexa OK
' p YK https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7t41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHH'CCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI U 0 CCKHE 00 6 3 Bubmiorexa LIOK
. WH3bI U ONITHYECKUE TPUOOPHI
pHoop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paznen 5. KBanToBBI€ SIBJIEHMSI
bu6mmoreka [IOK
1 n 4 1
5 CIyCKAHME U TIOTJIONICHUE CBETa aTOMOM hits./m.edsoo.ru/7f41 ada6
5.2 CTpoeHue aTOMHOTIO siapa 6 1 bubmorexa OK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 a 7 1
FICPHBIC peaKktiitt https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aK0IIM I MOAYJIb
[ToBTOpeHue u 06001IeHUE COAePKAHUST bubnmnorexa [JOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®uszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepoikun .M., FiBanoB
AN., Akmonepnoe obmectBo «M3narensctBo «lIpocBemienne

» ®usuka: 8-i kinacc: 6a30BbIN ypoBeHb: YueOHUK, 8 kinacc/ [leppimkun Y. M., MIBanos A.
H., Axunonepnoe obmectBo «M3narensctBo «lIpocsemenne»

» ®uswka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,

AxunonepHoe obmectBo «M3narensbctBo «lIpocsemenue»

METOAUYECKHUE MATEPHAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET



