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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHOi paboydei MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha JAEITENbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no ¢u3uKe ycTaHaBIMBAET pacmpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpamMmma mo ¢usuke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbI 10 y4eOHOMY IIpeIMETY.

®duzuka SBISIETCA  CHCTEMOOOPAa3yIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TPOIIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHUS HAyyHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro oOpa3oBaHHUS B CTPYKType OOIIEro
o0Opa3zoBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTH W
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢uzuku Ha 0a30BOM ypOBHE TIpEAIojiaraeT OBJAJEHUE
CIIEYIOIIUMHA KOMITIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYUIHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIIPETUPOBATH JJAHHBIC U MCIIOJIH30BaTh HAYYHBIE I0KA3aTeIhCTBA
JUTS TIOJTy9€HUS BEIBOJIOB.

[lemn wu3ydeHuss (GU3MKM HaA YypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranu3anusx Poccuiickoit  ®epepanuu, peamru3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Konnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).

Hean usyyeHus pusuku:

e IpUOOPETEHUE MHTEpECAa M CTPEMJICHHS OOyYarolMXCsi K HAay4YHOMY
U3YYEHUIO NPUPOJbI, Pa3BUTUE HX HHTEIUIEKTYalbHBIX M TBOPYECKHUX
COCOOHOCTEN;

e Pa3BUTHE NPEICTABICHUNA O HAyYHOM METOJE MO3HAHUS U (PopMHpOBaHHE
UCCJIEI0BATENBCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBJICHUSIM;

 popMHUpOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa N3yYEHHUs] OCHOB
CTpOEHUS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e popMupoBaHUE TPEACTABICHUNA O pPONMM (PUIUKU ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH;

epa3BUTHE  TMPEACTABICHUI O  BO3MOXHBIX  cepax  Oyaymen
npo(heCCUOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, NOArOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX IieNeld MmporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o011ero o0pa3oBaHus 00€CIIeYNBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

e IpUOOPETEHHE 3HAHUH O  JUCKPETHOM  CTPOEHUM  BEILIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABIICHUSX;

 IPUOOPETEHNE YMEHUU OMHCHIBATh M OOBACHATH (DU3HUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJIYUYEHHBIX 3HAHU;

¢ OCBOCHME METOJIOB PpELICHUS MPOCTEHIIMX PACUETHBIX 3a4ad C
UCIIOJIb30BaHUEM (puznyeckux Mojienei, TBOPYECKUX U
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHMI HAONIONATh MPHUPOJHBIC SIBICHUS W BBINOJHITH OIBITHI,
1a0opaTtopHble  pabOTbl M SKCIEPUMEHTAIBHBIE HUCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHl ¢ HH(pOpManuend (GpU3NIECKOro COAepKaHUs,
BKJItOUasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIEHWBaHNE WH(OpMaLUY;

 3HAKOMCTBO CO c(pepaMu NpoPeCcCUOHATIBHON AEATEIbHOCTH, CBSI3aHHBIMU C
(¢u3MKON, W COBPEMEHHBIMM TEXHOJOTMSIMHM, OCHOBaHHBIMU  Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B Helelto).

[Ipennaraemslii B mporpamMmMe mno (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTeNb JIeJaeT BEIOOp MPOBEICHUS



7abopaTOopHbIX PabOT W OMBITOB C YYETOM WHIWBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa SKCIEPUMEHTAIBHBIX 3a7aHui, TpearaéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.

COJAEPKAHUE OBYYEHUS

7 KUIIACC

Paznen 1. ®usuka v €€ poJib B NO3HAHUHU OKPY:KAOIIEro MUpa.

@usuka — Hayka o mnpupone. fABnenus npuponbl. Dusnyeckue sBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3anyueckux BelUyuH. Duznyueckue
npudopsl. [lorpemHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOY.
EcTecTBeHHO-HAYyYHBIN METON TO3HAHWS: HAOJIOACHHE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIYKCHHE TUTIOTE3, SKCTIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmoaaemoro siBieHus. Onucanue Gu3NUecKuX SBICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUS.

2. ®usnyeckue MpuOOPHI U MPOLEIypa NPSIMbIX U3MEPEHUM aHAJIIOrOBBIM U
U(PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. OmpeneneHne EHBI ASICHUS KA K3MEPUTEIBHOTO MPUOOpa.

2. M3mepenue paccTosTHUN.

3. H3zmepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.

4. OnpezneneHue pa3MepoB MabIX TEN.

5. M3mepenue Ttemmeparypsl IMPU MNOMOIIM KHUJIKOCTHOTO TEPMOMETpa WU
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TUIOTE3bI: JATBHOCTh IMOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OO0Jbllle, 4yeM OOJIbIlle BhICOTA
yCKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenue yactull BemiecTBa. CBsA3b CKOPOCTHM JABWKEHHS YacTHL C
TemrnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaummoneicTBue uactuil
BEIIECTBA: MIPUTSHKEHNUE U OTTATIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KkpUcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbBIX COCTOSIHHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmomenue  sBmeHud,  OOBSACHSIONMIMXCS ~ TMPUTSHIKEHUEM  WJIHU

OTTaJIKUBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  MCIOJIb30BAaHUEM

dbotorpaduii).

2. OmbITH IO HAOTIOACHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbITH MO OOHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYIISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3ammojnelcTBue Tea Kak NPUYHUHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
0o0BEMa BelIecTBa.

Cuiia Kak XapakTepucTuka B3aumozeicTBus ten. Cuiia ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTByomas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHue B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHUS Tela.
N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHUS.
HaGmonenue siBneHns MHEPIUY.

CpaBHEHHE MacC 10 B3aMMO/ICHCTBHIO TEJL.
CroxeHue cuJil, HalPaBJICHHBIX M0 OAHON TPSIMOH.

Jlabopamopnsie padomul u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHMsI (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpenerneHne CpeqHEHl CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa To
HAKJIOHHOH TIOCKOCTH.

1
2
3
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5
6

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO Tea.



4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUSA (AeopMmaliim)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza oT o0BEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU M TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. ['mapocratnyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapapnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emiu. OnwiTr Toppuuermnu. M3mepenue armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JlericTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmatomuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue nelcTBUs aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH

T€Ja U TIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WM MOTPYKEHUE TET B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHON B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

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

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCMMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa NOTrpyKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

A A o

N



Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas padbota. MOIIHOCTb.

[IpocTeie MexaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuio
paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
«3onoroe mnpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass odHeprusa. KuHeTHueckas M IMOTEHUUAJIbHAs JHEPTrUs.
[IpeBpallieHre OHOTO BHIA MEXAHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.
3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.
8 KUIACC

Pa3nen 6. TenuioBble IBJICHHA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO--KHHETUYECKONH TEOPUM CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopnenn TBEPAOro, XUAKOTO U Ta3000pa3HOTO COCTOSHHUM BEIIECTBa.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOXECHUN MOJIEKYJIPHO--KUHETUYECKOM TEOPHH.
CMaunBaHMe U KalWUIApHBIC sBICHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3p TemiepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKEHUS
gactull. BHyTpenHsin sHeprus. CrnocoObl HW3MEHEHHMS BHYTPEHHEH DSHEPIUu:
TeruIonepeaaya u COBEpLIEHUE paboTHI. Bunpr TEIIONEPENAYHN:
TEIJIONPOBOAHOCTD, KOHBEKLUS, U3IIyYCHHE.

KonnuectBo Tennotel. YenbHas TEMIOEMKOCTh BelECTBa. TenaooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TemjaoBoro Oamanca. [lnaBnenue u
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEIbHAsl TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenme. Kunenue. VYpenpHas Ttemsora
napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EepHOro
JABJICHUS.

BnaxuocTts BO3myXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.



[Mpunuuner padotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

JHemoncmpauuu.

1.

2
3
4.
5

L ® N o

10.
11.
12.
13.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Ha6mronenue nuddysun.

HaGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TenjaoBoro paciimpeHus Tedl.

W3meHeHne naBieHUs Ta3a MpyU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus TeMIEpaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
HaOmronenune xuneHus.

HaGmronenue noctossHCTBa TeMIepaTypbl IPH TUIABJICHUN.
Mopenu TerioBBIX ABUTATENICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAONIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJIEHUS BO3AyXa OT €ro
00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHWsT BHYTPEHHEW OHEPruM Teina B PE3ysbTaTe
TEIJIoNnepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

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

OmnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTprnyecKue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsOKEHHBbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJBI  B3aUMOJEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXKY TEJIAMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYINEPHO3ULNH IEKTPUUECKUX MOJIEH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JICKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBIIeHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

PaGora M MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKre LeNH U MOTPeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTtosiHHBIE ~ MarHUTHl.  B3aunMoOAECHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. JI€ICTBME MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
OIIEKTPOABUIaTENIb IMOCTOSHHOTO TOKA. lcrmosib30BaHME JIEKTPOJBHUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON nHaAyKuuu. [IpaBuno Jlenua.

DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTHUH.
Jlemoncmpayuu.

DnekTpu3anus Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aMMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
OnekTpocTaTU4ecKas UHIYKIUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3aps10B.
[IpOBOAHUKY U TUDIIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYM TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUN TOK B JKUJIKOCTH.

11. ['a30BblIii pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHne CUilbl TOKa aMIIEPMETPOM.

W3MmepeHne 3eKTPUIECKOTr0 HaPsHKEHUS BOJIBTMETPOM.

Peocrar u mara3uH CONpOTUBIICHUN.

B3aumoselicTBue NOCTOSIHHBIX MarHUTOB.

MonennpoBaHue HEBO3MOXKHOCTHU Pa3/ieI€HUS MOJICOB MarHuTa.
MopenupoBaHue MarHUTHBIX NOJIEN TOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTtHoe 1ojie Toka. JJIEeKTPOMarHur.

JleiicTBre MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DNeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

OneiTel @apases.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DNEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o v kW

10.
11.

12.

13.
14.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEA WHAYKIUEH W Tpu
CONIPUKOCHOBEHUMU.

HccnenoBanre JEWCTBUS DJIEKTPUYECKOTO TOJS HA MPOBOJHUKHA U
JARJTIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN IIENH TTOCTOSTHHOTO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJnpoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpPE3 pE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro MJWHBI, IUIOLIAAM IONEPEYHOTO
CEYEHHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUS HANPKEHUA MPU IOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ] nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. I3ydyeHue MarHuTHOrO TMOJs NOCTOSIHHBIX ~MAarHUTOB IIPU KX
00BEeTMHEHNH U PA3JICIICHHH.

16. MccnenoBanre 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJCHUCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUs TOKa B
KaTYIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOBUTATENS.

20. smepenue KII/] anekTpoaBUrareibHOM yCTAaHOBKH.

21. OnBpITBI IO HUCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe pABwkeHue. MarepuanpHag Touyka. Cuctema OTCU€ra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBIKEHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nerkeHne. HepaBHomepHOe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHoe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXkKEHME MO OKpyx)HocTu. Ileprog m vacrota obGpaieHus.
JIunelHas u yriaoBas CKOPOCTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

[lepBoiii 3ak0H HprotoHa. Bropoii 3akoH Herotona. Tpetunt 3akon HeroTona.
[IpyHIMD Cynepno3uLnn CHJL

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nafgeHus. Jlwxenue ruiaHer Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue marepuaibHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmitynbca. IMImysabC cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
TpeHust. CBs3b dHepruu U padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTBIO 3eMiIM. [loTeHInanbHas sHeprus c:katoi npyxuHel. Kunerndeckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

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

HaGmronenne MexaHM4ecKoro IBMKCHUS Tella OTHOCUTEIBHO Pa3HBIX TE
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOIO M TOr0O € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaGmronenue nBukeHus Tena 1Mo OKPYKHOCTH.

HabGnrogenue MexaHMuecKuX sIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCUTENFHO KaOMHETa (PU3HKH.

3aBUCHUMOCTh YCKOPEHUSI Tela OT MAacChl Tela U JCHCTBYIOIIEH Ha HETo
CHUJIBL.

HabGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

M3meHeHue Beca Tesna Mpyu yCKOPEHHOM JBHKECHUU.

[Iepenaua ummysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue UMIYJbca MPU HEYNIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabGnroneHnue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUHU TTPU CBOOOTHOM I1aICHUHN.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JBUXKCHUU TeJa MOoJ ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomel u onsimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINIEro paBHOMEPHOIO
JIBIDKEHUS MTAPUKA VI TETIEHKKU.

Omnpenenenue cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

OmnpeneneHrue yCKOpPeHHUs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPCHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka TrUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.



9. OmpeneneHue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBI)KCHHUH Tela
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Onpenenenne  pabOThl  CHIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAaHEHUS YHEPTHUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MadaTHUKU. [IpeBpanienue
HHEPTUU MPH KOJIeOATEILHOM JIBHXKCHHH.

3aryxatomue  koieOanus.  BeiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BoJH. [IpojonbHbiE H
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4yecKHe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOoHAa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

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

Hab6mronenue konedanuii rpy3a Ha HUTU U HA TIPYXKUHE.

Habmonenne BeIHYKI€HHBIX KOJI€0aHUI 1 pE30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.

1. OmpeneneHne dYacTOTBl H TEpUOAA KOJEOAHWI MaTeMaTH4eCKOTro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U EPUOJIAa KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEepHoIa KOoneOaHu MPYyKUHHOTO MasSTHHKA
OT MAacCChI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepUOa KOJeOAHUI rpy3a, MOABEHIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmpITBI, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTh  TEpHoJa  KoJeOaHuit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaICHUS.

Paznen 10. DiieKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
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ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHE
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOKCTBA
CBETA.

Hemoncmpauyuu.

1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIynel. Otpaxkenue cera. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBerta. llosiHOE BHyTpeHHEe
oTpaxxeHue cBeTa. Vcrnonab30BaHHE TOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom mywedt B JnmH3e. Onruyeckas cucrema (oroanmapara,
MHUKpPOCKOIIa M Teneckona. ['J1a3 kak onTuyeckas cucTema. bim3opykocTs U
JATbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnektp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTPaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyecKuit CBETOBO/I.

Xona mydeil B coOuparoiiei TnH3e.

XO0J ny4yer B pacCenBarOIIEeH JIMH3E.

[Tonyuenune n300paxxeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mogzens rnasa.

11. PaznosxeHnue 6em1oro cBeTa B CIEKTP.

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

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIja OTpPa)KEHUs CBETOBOIO Jiydya OT yIJia
naJeHUsl.
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2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIIOCKOM 3€pKajle.

3. HccrnenoBanne 3aBUCHMOCTH yTJIa MPEJIIOMIICHUS CBETOBOTO JIyda OT yriia

aJICHUS Ha TPAHULIE «BO3yX—CTEKIION.
4. TlomyuyeHue n300pakeHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONTHUYECKOW CUJIBI COOMparoNieit
JINH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MpPHU UX HAONIIOJACHHH 4Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble AIBJI€eHHS.

OmnbiTel Peszepdpopaa u mmanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeuaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hykionnas wmopens artomHoro sapa. HW3ortonsl. PaanoaxTuBHBIE
npespauieHus. llepuon nmonypacnana aTOMHBIX SAED.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUs 3aps0BOIO M MAacCOBOTO YHCEIL.
DOHeprus cBsi3M aTOMHBIX sjaep. CBsi3b Macchl W AHEpPruu. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHeprervka. JleMCTBHS pPaaUOAKTUBHBIX M3IIYYCHUW HA KUBBIC
OPTaHU3MBI.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka MOHU3UPYIOMIMX U3TYyUCHUI.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaGnroneHue CruTONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYICHHUS.

2. HccrnenoBaHne TPEKOB: U3MEPEHHUE SHEPTHMM YacTULBI [0 TOPMO3HOMY

nyTtu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpUTENHEHO--0000MITAIONTNI MOAYJIh TIPEAHA3HAYECH JJISI CHCTEMAaTH3aIluN
u  0000meHWs TPEIMETHOTO  COAEPKaHWsT ¥ OMbITa  JCSATEIHHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3HMKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMeHY 1O (u3uke g OO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpeIMET.



[Ipy n3ydeHUn JAHHOTO MOXYJSA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAasi I'PAMOTHOCTb: OCBOECHHUE HAyYHBIX METOJOB MCCIIEIOBAHUSA
SBJICHUN TMPUPOAbI U TEXHUKH, OBJIAJEHUE YMEHUSIMH OOBICHATH (hU3NUECKUE
SBJICHUSA, IIPUMEHsS TOJIyYEHHbIE 3HAHMs, peIlaTh 3aJa4d, B TOM YMCIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO IEATEIBHOCTHBIM XapakTep NAHHOIO paszesa peanusyercs
32 Cc4€T TOro, 4ro OOydarlluecs BBIIOJHAKOT 33JaHUs, B KOTOPBIX WM
npeiaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
duznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIOJIb30BaTh HAyYHbIE METOJIbl UCCIIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSCHATH HAy4YHbIE OCHOBBI HamOoJjiee Ba)XXHBIX JOCTH)KCHHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MCIOJIb30BAHNS PA3JINYHBIX UCTOYHUKOB
DSHEPIUM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydenne Hpu3uKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIpPaBIECHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEeIbHBIX

PE3yJIBTATOB.

B pesynbrare u3yuenus GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuatomerocsi 0yayT cpopMUpOBaHBI CIEAYIONIUE JTHYHOCTHBIE PE3yIbTaThl B

JaCTH:

e 1) MaTPHOTHYECKOTO BOCITUTAHUSI:

e — TPOSIBJICHHE WHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOM
(bU3MYeCKO HAYKH;

e — IIEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3HUKOB;

e 2) rpa’kIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHU OOIIECTBEHHO 3HAYMMBIX
M OTHYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM
JTOCTUKEHUH (PU3NKH;

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUYECKUX IPHUHIIMIIOB B JCSATEIHHOCTH
YYEHOT0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:



— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IICHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJbTYpHI;

— pa3BUTHE HAy4HOH II0003HATENHOCTH, MHTEpEca K HCCIEA0BaTEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLMOHAJBHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUSA Ha
TPAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM OOOPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHNS:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alUd, TIOpoJa, Kpas) TEXHOJIOIMYECKOM U
COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE M (PUIUUECKHX
3HAHUIM;

— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOTM4€CKOI0 BOCIIMTAHMSA

— OpHUEHTAlUs Ha NMpPUMEHEHHE (U3MYECKUX 3HAHMWM JJI1 peuleHus 3aj1ad B
o0JacTh OKpy’Karolleld Ccpenbl, [JIAHUPOBAaHUS IOCTYIIKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUUIs1 OKPY KAIOILEN CPEIbI;

— OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJIOTHMYECKHX MpoOJieM M MyTel ux
peLIeHus;

8) amanranum K M3MEHSIOIMMCH YCJOBHMAM COLMAJIBHOM M NPHPOIHON
cpeabl:

— IOTPEOHOCTh BO B3aMMOJEWCTBUM IIPU BBIIOJIHEHUU HCCIECJOBAaHUN U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTUX;

— TIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 MNPAKTHUYECKYIO
NEeSATENBHOCTD;

— NOTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie (OpPMYJINPOBAThH
UJ1eU, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

— OCO3HaHME 1e(PULIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW B 00JaCcTH
buzukuy;



e — IUIAHUPOBAHUE CBOETO pPAa3BUTHS B NPUOOPETEHHH HOBBIX (HUINUECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISTH B3AMMOCBSI3H MPUPOII, 00IIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHNEM (PU3MUECKUX 3HAHUM;

e — OIICHKAa CBOUX JICUCTBHM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXKHBIX TJIO0AJIBHBIX MOCIIECACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymprare ocBOEHUs MporpaMMbl O (HU3MKE HA YPOBHE OCHOBHOIO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHbIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEPCAIbHBIC  Y4eOHbIE  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHbIC Y4eOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble j1ornyeckue AeicTBus:

eBBISIBJSITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKA OOBEKTOB
(ssBNIEHUN);

e YyCTaHABJIMBATh CYIICCTBCHHBIH MPHU3HAK KJIacCH(DHUKAIIMU, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

¢ BBISIBIISITh TPUYMHHO--CIICAICTBEHHBIE CBS3M MPH HW3YYCHHH (PUINIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJH30BAHUEM JI€TYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIMYNH;

e CAMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus yueOHoi (u3nyeckoi 3amauu
(cpaBHEHHE HECKOJNBKHX BApUAaHTOB pEIICHUs, BBIOOp Hamboee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eMCTBUA:

e ICTIOJTL30BATh BOMPOCHI KaK UCCIENOBATEILCKII HHCTPYMEHT TIO3HAHUS;

¢ IPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTABIIEHHOMY TUIaHY OIBIT, HECIIOXKHBIH
Gu3MYECKU IKCIEPUMEHT, HEOOJBIIIOe UCCIeNOBaHNe (DU3MIECKOTO
SIBJIICHUS;

¢ OIICHWBATh HA TMPUMEHUMOCTH H  JOCTOBEPHOCTh  HWH(MOpMaIuio,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS WU IKCIIEPUMEHTA;

¢ CAMOCTOATEIHHO (POPMYITHPOBATH OOOOIIECHUS M BHIBOJBI 1O Pe3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,



 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUECKUX
MPOLIECCOB, a TAKXKE BBIABUTaTh MPEANONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSTH PA3INYHBIC METOJbI, HHCTPYMEHTHI M 3alPOChI MPHU TIOUCKE U
orOope MH(OPMALMK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW ydeOHOI
bu3ndecKo 3a1a4u;

e AHATTM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HH(DOPMAIIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

¢ CAMOCTOATEILHO  BHIOMpAaTh ONTHMAIBHYIO  (QOpMYy  MpeICTaBICHHUS
uHbOpMaAllMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAIIHSIMHU.

KoMMyHHKATHBHBIE YHHBePcaIbHbIE YieOHbI€ TeliiCTBHUS:

eB Xx0/¢ OOCYXJeHHUs Y4eOHOro MmaTepuaina, pe3ylbTaTOB JaOOpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh HJEU, HAIllCJICHHBIE HA pELICHUE 33Jaud U TMOIAEp KaHHE
0J1aroxenaTeIbHOCTH OOIICHUS,

e COTIOCTABIISITh CBOM CYXKJEHUS C CY)KJIICHUSMHU JIPYTHX YYaCTHUKOB JHMAJIOTa,
0oOHapyXUBATh Pa3INYNeE U CXOJCTBO MO3UIUH;

e BBIPAXXaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

o MyOJUYHO TMPEICTABIATh PE3YIbTAThl BBHIMOIHEHHOTO (PM3MUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, POCKTA);

e IOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHJAHON M MHIWBHUIYaTbHOU
paboThI MPU pelIeHUHU KOHKPETHON (DU3NUECKOM MpoOIeMblI;

e IPUHUMATH 1€ COBMECTHOM J1€ATEIHbHOCTH, OPTAaHU30BBIBATH JIEHCTBUS IO
e€ JOCTIDKEHHUIO: pacmpeleisTb poid, OoOCYyXIaTh MPOLECChl U
PE3yNbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

¢ BBITIOJIHATH CBOIO 4acTh pabOThI, JOCTUTAs Ka4eCTBEHHOTO pe3yibTara o
CBOEMY HANpaBlIE€HUI0O M KOOPIMHUPYS CBOM JEHCTBUS C JPYTHMH
YICHAMH KOMaH/IbI;

e OIICHMBATh KAaueCTBO CBOET0 BKJaga B OOMIMHA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:
e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CUTYAIUAX, TPEOYIONTUX ISt
pereHus: GU3NIEeCKUX 3HAHUI;



¢ ODUCHTHUPOBATHCA B  PA3IMUHBIX  MOAXOJAaX  MNPUHITUA  PEUICHUM
(MHOUBUYyaJdbHOE, MPUHSATHE DPEIICHUS B TPyMIMe, NPUHATHE PEIICHUN
rpynIon);

e CAMOCTOSITEILHO COCTaBJISATh QJITOPUTM PEIIeHUs] PU3NYECKON 3aJauu WU
IJlaHa HCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh MIPEIJIaraéMble BAPUAHTHI PEIIECHU;

e IETIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUU U MpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ O0BSCHATh  NPUYMHBI  JOCTHOKEHHMS  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

¢ BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHKCJIE B XOJ BBIMOIHEHHS
bu3MYeCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YNbTATA LIEJIN U YCIOBUSM;

e CTaBUTH ce0s HAa MECTO JAPYroro 4YeJoBeKa B XOJ€ CHopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IPY3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH (HU3NUECKUX 3a7a4 Wi B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYIoro.

IMPEAMETHBIE PE3YJ/IbTATDBI

K xonIty o0yueHus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

e ICTIOJIH30BATh MOHATHS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, TUIOTE3a, SAUHUIBI (DU3UIECKUX BEIIMYWH, aTOM,
MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJKOE,
razoo0pa3Hoe), MEXaHNYECKOE JIBIKCHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpPHs, PABHOJACUCTBYIOIIAs CuUia, Jedopmarius
(ynpyras, rmiacTudeckas), HeBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;

e paznuuath siBiCHUS (Auddy3us, TEIIOBOE NBIKEHHE YaCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBMKCHHE, HEPABHOMEPHOE  JBWKCHUE, HHEPLUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllCHUA, Iepeaada AaBJICHUS TBEPABIMU TEIaMU, KUIAKOCTIMHU U
razamy, arMocdepHoe JaBJICHHE, IUIaBaHWE Tejl, MpeBpallecHus
MEXaHMYECKON SHEpPruu) MO ONMHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;

epacrmo3HaBaTh MPOSBJICHUE  M3YYCHHBIX  (U3WUYECKUX  SBJICHUH B
OKpYy’)XalollleM MHUpEe, B TOM uYuclie (Pu3nuecKue SIBJICHUS B IPUPOJIE:



IIPUMEPBI IBUKEHUS C PA3JIMYHBIMA CKOPOCTAMHM B KMBOM W HEXUBOU
IIPUPOJE, NEUCTBHE CHUJIBI TPEHUS B IPUPOAE W TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUS Ha >KMUBOW OpraHU3M, IUIABaHHE PBIO, pbIYaru B
TeJe 4eJIOBEKa, IIPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIJIEJISTh CYILIIECTBEHHbBIE CBOWCTBA (IPU3HAKHN) (PU3UUECKUX SBICHU;

* ONIUCHIBATh M3YUYCHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, HCIONb3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEHAA CKOPOCTh, CHUJIA YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, Cuia TPEeHMs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()QUIMEHT TOJE3HOTO JACUCTBUS MEXaHH3MOB,
KMHETHYECKass M NOTEHIMAIbHAS SHEPIUs), NPHU ONHCAHUM MPABUIIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaYeHMUsI W €IUHULBl (U3HYECKUX BEJIUYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYIO0 BETUUYHMHY C IPYTMMH BEIMYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapaKTepU30BaTh CBOMCTBa Ted, (PU3MUECKHE SBIECHUS U MPOLECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJI (BJOJb OJHOM IpsIMOIi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMAaTUYECKOE BBIPAKEHUE;

¢ 00BSCHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM UUCJE U
B KOHTEKCT€ CHUTyallull INPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO--CIICACTBEHHBIE CBA3HM, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THBIC 3a/1auu B 1—2 1elCTBUSA, UCIIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOIIME (DU3UYECKHE BEIMYMHBI: Ha OCHOBE AaHalIMW3a YCIOBUSA
3aJaud  3alHChIBaTh KPaTKOE YCIIOBUE, TMOJCTABIATh (hU3HUECKUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLlEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJTUYNHBI;

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXHO pEIIUTh TMpPH MOMOUIH
($u3NYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUmoresy),  pasnuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €70 PE3yJIbTaTaM;



e IPOBOJUTH OTBITHI 110 HAOIIOIEHUIO (PU3UUECKHUX ABJICHUN WIH (PU3NUECKUX
CBOMCTB Ten: (OpMYJIUPOBATH MPOBEPSEMbIE MPEIIOJIOKEHUS, COOUPATDH
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pyA0BaHUs, 3aMUChIBaTh X0 OIbITa U
(opMyIIMpOBaTh BHIBOIBI;

* BBIIIOJIHATD NIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAcChl Tena, 00bEMa,
CHJIBI W TEMIIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpPOB, 3amMUCHIBATh TIOKa3aHWsI MPUOOPOB C YyUETOM 3aJaHHOUN
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKOW BEIMYMHBI OT
JIPYrof C HCIOJNBb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITIyTH
pPaBHOMEPHO [BIDKYILETOCA Tella OT BPEMEHM [BIKEHUS Teja, CHIIBI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IUIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
YIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMa
NOrpyXKEHHON YacTH Tesla U OT TUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTAaBaHMSI TEJl, YCJIOBHMM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBaHUA, coOUpaThb YCTaHOBKY H
BBINOJIHATh WU3MEPEHUS, Cienysl IMPEAOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DU3HUECKUX BEIUYUH B BUJC
NpPeIJIOKEHHBIX TaOnuil U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBaHMSI;

* IPOBOJUTh KOCBEHHBIE HU3MEpPEHMsI (PU3MUECKUX BEIUYMH (IJIOTHOCTD
BELIECTBA JKUAKOCTU U TBEPJIOTO Teja, CuUjla TPEHUS CKOJIBKECHMUS,
JaBJI€HHE  BO3/AyXa, BbITAIKUBAIOLIAs  CWJIa, JICHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TENIO, KO3(PPHUIMEHT MOJE3HOro AEHCTBUA
IOPOCTBIX MEXAaHU3MOB), CIEeAys NPEJIOKEHHOW WHCTPYKLUUU: NpU
BBIMIOJIHEHUM W3MEPEHUIl cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

e COOJTIO/IATh MpaBWJIa TEXHUKU 0€30IacHOCTH MpH padoTe C J1a00paTOPHBIM
obopynoBaHuEM;

e yKa3blBaTh MPUHLUNBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;

e XapaKTepU30BaTh MPUHIUMBl  JEUCTBUS  M3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHMUA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJOINPOBOJA, THMIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOb3Ysl 3HAHUS



0 CcBOMCTBax (U3NYECKUX SIBICHUNU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCIOJb30BaHUsl (U3NYECKUX 3HAHUW B IIOBCEIHEBHOM JKM3HU MJis
obecrieyeHuss 0O€30MaCHOCTU TIPU  OOpaleHuu ¢ TpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEeH cpee;

¢ OCYLIECTBIISITH  OTOOp HUCTOYHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW M IyTEM CpPaBHEHUS PA3NIUYHBIX HCTOYHUKOB BBIJIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

* CIIOJIB30BAaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHU Hay4YHO--TIOIYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl ceti VIHTepHET, BIafeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB HMH(pOpMaLUU (PU3NUYECKOIO COAEpKAHUS, B TOM
yycie MyOJu4HO JeNaTh KpaTKHe COOOLIEHUS O pe3ysbTaTax IMPOEKTOB
WIN Y4eOHBIX HCCIEJAOBaHUM, MpPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALINEH;

e[IpY BBINOJHEHUM YYEOHBIX NPOEKTOB M UCCIECJOBAaHUM pacrpenessaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/jayami,
CIEIUTh 3a BBIMIOJHEHUEM IUIaHA JCHCTBHM, aJeKBaTHO OIICHHWBATH
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaUWBATH
KOMMYHHMKaTUBHOE B3aMMO/JICIICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koH1y oOyueHus B 8 kiiacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

* ICTIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAILUIMUECKHE U
amop(Hble Tela, HACBIIEHHBI W HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/JyXa, TeMIEepaTypa, BHYTPEHHSs OHEPrus, TEIUIOBOM JBUIATEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, HNEKTPUUECKOE TM0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e paznuyaTh SBJIEHUS (TEIJIOBOE pACUIMPEHUE M C)KaTue, TeIlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAauMBAHUE, KAWILISPHbBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUs, IJaBI€HHUE, KpUCTaIM3auus (OTBEpJEBaHUE), KUIICHUE,
TeIruIonepesaya (TEerIoNpOBOHOCTb, KOHBEKIINS, U3ITy4YEHHE),



AIIEKTPU3AIUS TEJ, B3AMMOJICHCTBHUE 3apSAI0B, MEHCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS WHIYKITUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHUE;

e DACIIO3HABATh  MPOSBICHHE  W3YYCHHBIX  (DPU3WYECKUX  SABJICHUA B
OKpY)KaloIeM MHpEe, B TOM dYHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaJUIbl B Tpupojae, usnydenue CoaHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, SJEKTPUIECKUE
SBICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TEN W (PU3MUECKHE SIBJICHUS, WCIIONB3YS
bu3ndecKkue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHST YHEPTHS, KOJIUIECTBO
TEIJIOThI, yJieJbHAas TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeIuioTa
IUIaBJICHUS, yJeNbHAsg TeIoTa NapooOpa3oBaHUsl, yHelbHas TeIioTa
CropaHus TOIUIMBA, KO3(PQPUIIMEHT TOJIE3HOTO JEWUCTBUS TETUIOBOM
MAaIlTMHbI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUCCKUU 3aps,
cuja TOKa, DJIEKTPUYECKOE HANpsHKEHHE, COMPOTUBJICHUE TMPOBOJIHMKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bU3UYECKU CMBICT HCIOJIb3yeMbIX BEIWYWH, 0003HAUYCHUS] U €IUHUIIBI
GU3NYEeCKUX BEJIMYHMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
bu3MYeCcKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKHUE SBICHUS W TPOIIECCHI,
WCITIOJIb3Yysl OCHOBHBIEC TOJIOKEHHUSI MOJIEKYJSIPHO--KHHETUYECKONW TEOPUHU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsijia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
Jlxoyns—JleHna, 3akOoH COXpaHEHUsI DHEpPruu, IMpPU HSTOM JaBaTh
CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3aMHUCHhIBATh €r0 MaTEMaTUYECKOE
BEIPAKEHHE,

¢ O0BSCHATh (PU3MYECKHE TMpOILlecCChl M CBOMCTBAa TE€J, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOrnYecKux



[IaroB C OMOpod Ha |—2 M3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbIC 3a/1a4u B 2—3 JACWCTBUSA, UCIIONIB3YS 3aKOHBI U (POPMYIIBI,
CBA3bIBalONME (DU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaliu3a YCJIOBHS
3a71a4M 3alMChIBATh KPATKOE YCIIOBUE, BBIABISATH HEAOCTATOK NAHHBIX AJIS
pelleHusl 3a7aun, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJs €€
pelieHus, MPOBOAMTH pAacyYEThl U CPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(bur3MYECKO BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU TOMOIIU
bu3MYEeCKUX METOJ0B, HCIOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATDH
IPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTH MOpPsIKa
MPOBEJICHUSI UCCIIEIOBAHUS, J€1aTh BBIBO/IbI;

e IPOBOJIUTH OMBITHI IO HAOJIIOACHUIO (PU3NUYECKUX SBJICHUN WM PU3NYECKHUX
CBOMCTB TeN (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIEcCa OCTHIBAHUS M HAarpeBaHUs
pU U3Jy4EHUU OT IIBETa M3Tydarouied (MOrjollaroeid) TOBEPXHOCTH,
CKOPOCTh HCIIapEHUsl BOJBI OT TEMIEPATYPHI KUAKOCTH W IUIOLIAJAH €€
MIOBEPXHOCTH, DJIEKTPU3ALMSA TEI W B3aUMOJCHUCTBUE JIIEKTPUUYECKHUX
3apsiioB, B3aWMOJICWCTBUE TOCTOSIHHBIX ~MAarHUTOB, BU3YyalW3alUs
MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, I€MUCTBUSI MATHUTHOTO TOJISl Ha
MMPOBOJJHUK C  TOKOM,  CBOWCTBA  JJIEKTPOMAarHuTa,  CBOKCTBA
AJIEKTPOJBUTATENS] TOCTOSHHOIO TOKa): (OPMYIHPOBATH MPOBEPSEMbIE
MPEANOJI0XKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHUS,
OMHCHIBATh XOJ OMbITa U (POPMYIUPOBATH BBIBOJBL;

e BBITIOJIHSTH MPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIBHOW BIAXKHOCTHU
BO3/lyXa, CHJIbI TOKA, HANPSIKEHHWS C HCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEJIUYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKOW BEIMUYMUHBI OT
OpPYro C  UCIHOJIb30BAHUEM TMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAAXd MONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA NPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENbHOTO M  MapajuIeJbHOTO  COEAUMHEHUI
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOUPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUJIE TaOMUIl M TrpauKoOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMUS;



e IPOBOJNTH KOCBEHHBIC W3MEpeHUs (u3ndyeckux BenwuuH (yaeiabHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TPOBOAHMKA, paboTa U
MOIIIHOCTh JJICKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIENys MPEMTIOKEHHON WHCTPYKIUHU, U
BBIYUCIISATH 3HAUCHNE BEJTMYMHBI,

e COONTIOAATH TIpaBUJIA TEXHUKH O€30MaCHOCTU MpH paboTe ¢ JTabOpaTOPHBIM
obopynoBaHuEM;

e XapaKTepU30BaTh MPUHIUIBI  JCUCTBUA H3yYEHHBIX MPUOOPOB |
TEXHUUYECKUX YCTPOMCTB C OMOPOH Ha WX OMNHCAHHA (B TOM YHCIE:
CUCTeMa OTOIUICHHUS JOMOB, THTPOMETp, TMapoBasi TypOWHA, aMIEpMETp,
BOJIBTMETP, CUETUYMK ODIIEKTPUUYECKOW HHEPTUHU, DIEKTPOOCBETHTEIIHHBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, YJIEKTPOMArHUT, SJICKTPOABUTATEh TIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBax ()M3MUECKUX SIBICHUN U HEOOXOIUMBIC
duznyecKkue 3aKOHOMEPHOCTH;

e PACIIO3HABATh TMPOCTHIC TEXHUUYECKHE YCTPOWCTBA W H3MEPHUTEIIbHBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHsl, SJCKTPOCKON, PEOCTaT), COCTABIATH CXEMBl AJIEKTPUUCCKUX
1ernei ¢ mocne0BaTeIbHBIM U TIapaJIJICIbHBIM COSIMHEHUEM DJIEMEHTOB,
pasnudasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPUYECKUX IICTICH;

o IPUBOJUTH MIPUMEPHI (HAXOIUTh HHPOPMAITUIO O MPUMEPAX ) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWW B TIOBCEIHEBHON JKWU3HU MJIA
obecrieyeHuss 0€30MacHOCTH TIpU  OOpaleHuu ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI M COOJIOJACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpeie;

¢ OCYIIECTBIISITh  MOUCK  WHPOpMAIuu  (PU3NYECKOTO  COACpNKAHHUS B
WuTepHeTe, Ha OCHOBE WMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENHHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGOPMAIHIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUNBON UIT MOKET OBITh HEJTOCTOBEPHOM;

e ICTIONIL30BAaTh TPH BBHITIOJHEHUN YYEOHBIX 3aJlaHUN HAYIHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYecKoro coaepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IHUCHMEHHBIC W KPATKHUE YCTHBIC COOOIIEHUS,
00001mass uHOpMALMIO U3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTaThI
NIPOEKTHON WJIM KCCIEeNOBATENbCKON JESITEIbHOCTH, P 3TOM T'PAaMOTHO



UCIIONIb30BAaTh M3YYCHHBIM TMOHATUWHBIA ammaparT Kypca (U3HKH,
COIIPOBO’K/IATh BBICTYIUICHUE IIPE3CHTALIUEN;

e[IPM BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUNA (PU3NUYECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpPYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33Ja4aMH, CICAUTH 3a BBINOJHEHUEM ILIaHA ACUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATEIBHOCTD TPYNIIbI, BBICTPAaUBATh KOMMYHHUKAaTHUBHOE B3aUMOACHCTBHE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koH1y oOyueHus B 9 kjiacce nIpeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y O0YYAIOIIUXCSl YMEHUM:

e CIIOJIB30BATh  IIOHATHA: CHUCTeMa OTCY€Ta, MaTepuajbHas  TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ynpyrasi, njaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3ku, LEHTP TAKECTH, a0COIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M YyIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPbl UCIYCKAHUS U NOIJIOUIEHMs], anb(a-, OeTa- 1 raMMa-u3IydeHus,
W30TOIIBL, SIAEPHAS DHEPrETUKA;

e pa3ivyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KCHME I0 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE IBW)XEHME, KOJEOATEIbHOE JBUKEHHE (3aTyXarouiue u
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHHE W TNPEIOMIICHUE
CBETa, [I0JIHOE€ BHYTPEHHEE OTPAKEHUE CBETA, Pa3/I0KEHHE O€I0ro CBETa B
CIEKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJAMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

epacmo3HaBaTh  MPOSBICHHE  M3YyYEHHBIX  (U3NYECKUX  SBJICHUA B
OKpy)XarolieM Mupe (B TOM uyucie (U3NYECKUE SIBICHUS B IPUPOLE:
IIPWIKNBBI U OTJIUBBI, JBIKEHUE IUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBW)KCHUE JKHBBIX OpPraHU3MOB, BOCIPHATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHNE, CEUCMUYECKME BOJHBIL, IIyHAMH, 3XO, LBETa Tel,
ONTHUYECKUE SIBJICHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHJIUMOTO,
yJIbTPapuOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBI
paZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jyud, PaJUOAaKTHMBHOE H3IyUYEHHUE
IPUPOJHBIX MHHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX M3JIyYEHUH Ha



OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (MpHU3HAKH) (PU3NUYECKHUX
SIBJICHUM;

e ONIMCHIBATh M3yYEHHbIE CBOMCTBA TeNl U (PU3MUECKHUE SIBJIICHUS, UCIIOIb3YS
dbu3nyeckue BeNUYMHBI (CpelHssl MU MIHOBEHHAs CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, IMEpPEMEIICHUE, MyTh, YrioBas
CKOpPOCTbh, CHJIa TpPEHUS, CHJIa YIPYrOCTH, CUJIA TSHKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAaJIeHUs, BEC Tela, HUMIIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOAHATOIO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTECHUHUAIbHAS SHEPrUsl CIKATOU
NPY>KUHBI, KUHETUYECKasi DSHEpPrus, IIOJHAsT MeEXaHW4yecKass DSHEprus,
NIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NpaBUJIBLHO TPAaKTOBaTh (U3UYECKUN CMBICI HCIOJb3YEMbIX BEJIUYHH,
0003HaUCHUS W EAWHUIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

e XapaKTEepPU30BaTh CBOWCTBA Tell, (U3MYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHHMsI DHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLKN CYNEPHO3ULUKN CHUJI, HPUHILHUI OTHOCHUTENIbHOCTH ['ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAHEHUS UMITYJIbCa, 3aKOHBbI OTPAKECHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsSA0BOTO U MACCOBOTO YHCEI
IpU SIICPHBIX pEaKUusx, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHNUE;

¢ O0BACHATH (PU3WYECKHE TMPOIECChl W CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO--CIIEICTBEHHbIE ~ CBSI3U, CTPOUTh OOBSACHEHHE u3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPON Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEHH;

e pellIaTh PacUYETHBIE 3aa4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
WCIIOJIB3YsI 3aKOHBI U (POPMYJIBI, CBS3BIBAIONINE (DU3NYECKUE BEIMYWHBI:
Ha OCHOBE aHalu3a YCJIOBUSA 3aJayd 3aluChiBaTh KPAaTKOE YCJIOBUE,
BBISIBJISITh HEIOCTAIOIME WM U30BITOYHBIC JTAHHBIE, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIE JJISI PEIICHUS, TPOBOUTH PACUETH U OIICHUBATH
PEATMCTHYHOCTH TIOJTyYCHHOTO 3HAYCHHS (PU3HUECKON BEIMYNHBI,

e pacrio3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU OMOIIU
bu3MYEeCKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACIATDH
MPOBEPSEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA



NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB,;

e IPOBOJIUTH OTBITHI 110 HAOIIOICHUIO (PU3NUECKUX SABJICHUN WIH (PU3NUECKUX
CBOMCTB TeN (M3ydyeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPIUH, 3aBHUCUMOCTb Iepuoja KojeOaHU MPYy>KMHHOTO MasTHHKA OT
Macchl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT AMILTUTY/IBI
MajJbIX  KOJIeOAHWW,  TPSIMOJWHEHHOE  pacrmpoCTpaHEHHWE  CBETa,
pas3ioxkeHue Oesoro cBeTa B CIEKTP, U3yueHHE CBOWCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOMCTB HM300pa)keHHsI IpeaMeTra B coOHuparouiei
JUH3€, HAOJIOJCHHE CIUIOIIHBIX M JIMHEHYaTBhIX CIIEKTPOB M3ITy4YEHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOro Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa M  €ro0  Pe3yibTaThl,
(GbopMynHMpOBaTh BHIBOIBI;

¢ [IPOBOJIUTH TPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX HM3MEPEHUH, Ompenemnss
CpenHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEPEHUS
(M3MepuUTENHHOTO MPUOO0Pa);

¢ [IPOBOJIUTH  HCCJEIOBAHME 3aBUCUMOCTEH  (U3MYECKMX BEIUYMH C
UCTIOJIb30BAHUEM TPSAMBIX HM3MEPEHHH (3aBUCUMOCTh IyTH OT BpPEMEHH
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yIiia OTPaKEHUsI CBETa OT yrja MaJeHHus W yriia MpeJoMJIeHHs OT yria
najieHus): IUIAHUPOBATh HCCIIEOBAHUE, CAMOCTOSITENIBHO CcOOUpaTh
YCTAHOBKY, (UKCHpPOBAaTh pe3yJbTaThl TOJXY4YEHHOW 3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHIl U TpaduKOB, IEJaTh BBIBOIBI IO
pe3yapTaTaM HCCIeI0BaHNUS;

¢ [IPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (PHU3UUECKUX BEIUYMH (CpenHss
CKOpOCTh W YCKOPEHHE Teja TMpH PABHOYCKOPEHHOM JBIIKEHHH,
YCKOpEHHE CBOOOJHOTO MaieHus, XKECTKOCTh MNPYXKHUHBI, KOAIPQPUIIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKMHHOTO MAasiTHUKOB,
ONTHYECKas Ccujia coOuparomeil JHH3bl, PaJAUOAKTHBHBIN  (HOH):
IUIAHUPOBATh HM3MEPEHHsI, cOOUPaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEaysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HAaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3yNbTaThl C YUYETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

o cOOJTIOIATh MpaBUJIa TEXHUKU 0E30MacHOCTH Ipu padoTe ¢ 1abopaTopHBIM
000pyTI0BaHUEM;



epa3nMyYaTh OCHOBHBIC TMPHU3HAKM HU3YYEHHBIX (PU3NYECKUX MOJEICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBINM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHAas
MOJIEJIb AaTOMHOTO S1/1pa;

e XapaKTepU30BaTh  IMPUHIUIBl  JECHCTBUS  HM3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
CIIUJOMETP, NAaTYUKHU IOJIOXKEHHS, PACCTOSIHUSL M YCKOPEHHsS, pPAKETa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03UMETp, Kamepa BunbcoHa), ucnosb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXonumble (hU3MUECKHE
3aKOHOMEPHOCTH;

¢ ICMOJB30BATh CXEMbl U CXEMAaTUYHBbIE PUCYHKH W3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIbHBIX NPUOOPOB M TEXHOJIOIMUECKHUX IPOLECCOB
OpU PELICHUU Y4YeOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl IUIf
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIONB30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHON >KM3HU MJIA
obecnieyeHuss 0€30MacHOCTH TIpU  OOpaleHuu ¢ OpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pPOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;

¢ OCYIIECTBIISITH  MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpNKAHHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAILMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TONIOJHUTEIbHBIX HCTOYHHUKOB,;

* ICTIOJIb30BAaTh MPHU BBIMOJHEHUN y4YeOHBIX 3aJaHUi HayYHO--TIOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAEpX aHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcebl cetu MIHTEpHET, BiIaeTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(OPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHPOpMaAIlMKM U3 HECKOJbKUX HCTOYHUKOB (DPU3MUECKOrO COAEpkKaHMUS,
nyOIMYHO TPEICTaBIATh PE3yIbTaThl IPOESKTHON MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN anmapar M3y4aemoro pasjena (U3MKM U CONpPOBOXKAATH
BBICTYIUICHHE TpEe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpUu
CBEpPCTHUKOB.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O TIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1JI51 YYEHUKA

sdusuka, 7 xmacc/ Ileppimkun  A.B., OOmectBo ¢ orpaHuyeHHOU

OTBETCTBEHHOCThIO «JI[PODAY»; AxkiumoHnepHoe o61mecTBo «M3maTenbcTBO

«IIpocseuienue»

e ®uznka: 7-i kiacc: 6a30BbIM ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NpanoB A.U., AkuuonepHoe ob6mectBo «M3matensctBo «IIpocBerienue»
» duzuka: 8- kimacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ Ilepoimkun U.
M., MHUBamoB A. W., AxnumonepHoe oOmectBo «M3maTenbcTBO
«IIpocsemenue»

o Gusuka, 8 xmacc/ Ileppimkun A.B., OOGmiectBO ¢ OrpaHMYEHHOM
oTrBeTcTBeHHOCTBhIO «/[PODAY»; AkmumonepHoe o6OmectBo «l3naTenscTBo
«IIpocsemenue»

o COopHuk 3a1a4 no ¢usuke: 7-9 ki1.: k yueonnkam A.B.Ilepoimkuna u ap.
"®uzuka. 7 knacc", "duznka. 8 knacc", "duzuka. 9 knacc". PI'OC (k
HOBOMY yueOHuKY) / A.B.Ilepoimikun; coct. I'. A JloHmoBa. - 16-e u3n.,
nepepad. u nor. - M.:M3natenscTBo "OK3ameH".

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
®dusuka. 7 kiacc. Meroauueckoe nocodue k yueOHuky A.B. [lepbikuna
https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-posobie-k-
uchebniku-peryshkina/
dusuka. 8 kinacc. Meroauueckoe nocooue k yueoOnuky A.B. Ilepoikuna
https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-
uchebniku-a-v-peryshkina/
®uzuka. 7 knace. {ugakrnueckue matepuanibl. Mapos A.E., Mapon E.A.
®dusuka. 8 xknace. ugakrnueckue matepuanbl. Mapon A.E., Mapon E.A.

MockoskuHa E.I'. COopuuk 3amau no ¢usuke. 7-9 knaccsl. - 10-e u3g., aim. /
E.I'. MockoBkuna, B.A. Bonkos. - MockBa : BAKO, 2021

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.fizika.ru

http://www.collection.school.ru

http://elkin52.narod.ru

http://class-fizika.narod.ru

http://tfizzzika.narod.ru
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