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Pabouyas nporpamma yuyeOHOro npeamera

OU3UKA

Kypc ¢usukm — crcremoo0pa3yroniuii Ui eCTeCTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JISKAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMUEH,
Ouosorueit, actpoHOMHUe u Qu3mueckoir reorpadueid. du3MKa — 3TO MPEAMET, KOTOPHIA HE
TOJIBKO BHOCHUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHPA, HO U IIPEAOCTABIISAET
HanboJiee SICHbIe 00pa3Ibl MPUMEHEHUS] HAyYHOTO METO/a MO3HAHUS, T. €. CI0C00a MOIydeHus
JOCTOBEPHBIX 3HaHWH 0 Mupe. Hakonen, ¢u3muka — 3TO mpenMer, KOTOPBIi Hapsay ¢ IpyruMu
€CTECTBEHHO-HAYYHbIMU NpeIMETaMu JOJDKEH JaTh IIKOJIbHUKAM I[pe/CTaBieHHe 00
YBJIEKATE€JIbHOCTH HAy4YHOT'O HCCIEAOBAHUS M PAJOCTH CAMOCTOSITEIBHOTO OTKPBITHUS HOBOTO
3HaHUS.

Onna w3 rIaBHBIX 3a7a4 (PU3UYECKOro 00pa3oBaHusl B CTPYKType OOIIero oopa3oBaHus
COCTOUT B (DOPMHUPOBAHUN €CTECTBEHHO-HAYYHOI IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yJaromuXcs, KOTOpbIE B albHEHUIIEM OyAyT 3aHSTHI B CaMbIX pa3HOOOpa3HbIX cepax
nesTenbHOCTH. Ho He MeHee BaKHOW 3a/1a4ueil SBIISETCS BBISBICHHUE M ITOJIOTOBKA TAAHTIMBBIX
MOJIOJBIX JIFOEW Il TPOJIOJDKEHHS O0pa3oBaHWsA W JalibHEWIIed mnpogecCHOHATBHON
NEeSITENIbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIIEI0BAHUN U CO3/1aHUH HOBBIX TEXHOJIOTUH.
CornacHo IpHUHATOMY B MEXJyHApOJHOM COOOIIECTBE omnpeaeneHuto, «EcTrecTBeHHO-Hay Hast
IPaMOTHOCTb — 3TO CIIOCOOHOCThH YeJIOBEKa 3aHMMAaTh AKTHBHYIO I'PAXKIAHCKYIO MO3ULHUIO IO
OOLIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTD
MHTEPECOBAThCS E€CTECTBEHHO-HAYYHBIMU HUAesIMHU. HaydHO TrpaMOTHBIA YENOBEK CTPEMHUTCS
y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKIEHUHM MpPOOJEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, YTO TPeOyeT OT HETO CIeYIOINX KOMIETEHTHOCTEH:

— HAay4HO 00BACHATH SIBJICHUS,
— OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'0O UCCIIE€AOBaHUs,

— HHTEPIIPETUPOBATh AAHHBIC W HCIOJb30BaTh HAYYHBIC JOKAa3aTCJIbCTBA JIA
IIOJIY4YCHUS BBIBOOB.»

N3yuenne ¢pu3uku cnocoOHO BHECTH peliaroliuid BKIaa B (OpMUpPOBaHHE €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUYaAIOIINXCA.

HOEJIM U3YUYEHUA YYEBHOI'O IPEJIMETA «®U3UKA»

Henn usydenuss Gu3uku Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUs ONpEAETICHbI B
Konuenuuu passutus ¢Qusudeckoro oOpazoBanuss B JloHernkoit Haponnoit PecmyOmuke,
YTBEPKJIEHHOM Mprka3zoM MunucrepctBa oopasoBanus u Hayku JJHP ot 10.04.2018r. Ne316 «O6
yrBepxkaennn Konnenuuu passutusi ¢usndeckoro obOpaszoBanus B Jlonenkoit HapomHoit
Pecniybnuke», B Konnenuuu npenosiaBanus yueoHoro npeamera «Pusukay B 00pa3oBaTeabHbIX
opranmzaiusax Poccuiickoit denepanuu, peaau3yoolMX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE
IIPOrpaMMsbl, YTBEpKAEHHONW pemeHneM Komternn MunucrteperBa npocsenieHust Poccuiickoi
®enepanuu, npotokon ot 3 aexadps 2019 r. Ne [TK-4BH.

Henu uzyyenus Gpu3uKu:

— HpI/IO6peTCHI/Ie HHTEpCCa U CTPCMIICHUA 06yqa101u1/1x051 K HAayYHOMY HU3Y4YCHHIO
IpUpoOAbl, pa3BUTUC UX UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX



CIIOCOOHOCTEN;

—  pa3BUTHE NPEACTABICHUH O HAyYHOM METOJAE TMO3HaHHS U (POpPMHUPOBAHUE
HCCIIEA0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

— (opmupoBaHHe HAYIHOTO MHUPOBO33PCHHSI KaK Pe3yJIbTaTa U3ydeHUSI OCHOB CTPOCHUS
MaTepuu U (YHIAMEHTATBHBIX 3aKOHOB (DU3HKH;

— (opMUpOBaHUE TIPEICTABICHUA O PO (PU3UKHU JUIS PA3BUTHS IPYTHX €CTCCTBECHHBIX
HAYK, TEXHUKHA U TEXHOJIOTUH;

— pa3BUTHE TPEJACTABICHUN O BO3MOXKHBIX cepax Oynymiei mpodeccHoHaTHHOIMI
NESITEIbHOCTH, CBSI3aHHOW € (U3UMKOHM, MOATrOTOBKAa K JalbHEWIIEMy OOY4YEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTrxeHne 3TUX IieJied Ha YpOBHE OCHOBHOI'O 0011ero oopa3zoBaHusi 00ecreurBaeTCs
pelIeHneM CIEAYIONINX 3a/1au:

— mpuoOpeTeHne 3HaHUH O TMCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHHMUECKHUX, TETUIOBBIX,
QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX

— MpUOOpeTeHne YMEHUW OMUCHIBaTh M OOBICHATH (U3NYECKUE SBICHUS C
HCI0JIb30BAHMEM TOJy4YEHHBIX 3HAHUI;

— OCBOGHHE METOJIOB PEIICHHUs MPOCTEUITUX PaACUYETHBIX 3a7ad C HCIOJIh30BAHHEM
(buznyecKkux Mojienei, TBOPUECKUX U MPAKTUKO-

OpUEHTUPOBAHHBIX 33/a4;

—  pa3BUTHE yMEHUN HAOIIOAATh TNPUPOJTHBIE SIBICHUS U BBIIOJHATH OTBITHI,
nabopatopHble  pabOTBl M OKCIEPUMEHTANbHBIE  HCCIENOBAaHUS C  HCIOJIb30BAaHHEM
M3MEpUTENbHBIX TPHUOOPOB;

— OCBOcHHE NPUEMOB paboThl ¢ MH(popMalmend (HU3NIECKOTO COJIECPIKAHHS, BKIIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX NOCTIDKEHHSIX (DU3UKU; aHAIN3 M KPUTHYECKOE OICHHBAHUE
nHpopMmaluu;

— 3HaKOMCTBO co chepamu podeccuoHaAIbHON NeSITENbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSIX (U3UUYECKOI HAYKH.

MECTO YYEBHOT' O IIPEJIMETA «®U3UKA» B YYHEBHOM

IJIAHE
B cootBerctBun ¢ 'OC OOO ¢usuka sBisieTcs 00s3aTeNbHBIM MIPEAMETOM Ha YPOBHE
OCHOBHOTO 00111ero o0pasoBanus. [laHHas mporpamMmma mpeaycMaTpuBaeT U3ydeHHe (PU3UKU Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu roa oOy4eHus 1o 2 4 B HeZleNto B 7 U 8 Kilaccax u 1o 3
4y B HeAeno B 9 kinacce. B TemaTnueckoM IMiIaHUPOBAHUM Ui 7 M 8 KIIACCOB IMPEIOJIaraeTcs
pe3epB BpEMEHHU, KOTOPBIN YUUTEIh MOXKET HUCIIOIb30BaTh 110 CBOEMY YCMOTPEHHIO, a B 9 Kilacce
— TIOBTOPUTEIHHO-00001IAIOITUI MOTYIb.

COJEPKXAHUE YYEBHOTI'O IPEIMETA «®U3UKA»
7 KJ1ace

Pazgen 1. ®Pusuka u e€ posib B NO3HAHUM OKPYKAIOLIET0 MUPA



dusuka — Hayka o npupoge. Semenus mpupoasl (MCY). ®usuueckue sBeHMS:
MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. V3Mmepenue ¢usndeckux BenuuuH. Dusnueckue NpUOOPHI.
ITorpemHocTs n3MepeHnid. MexayHapoIHas CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH HM3Y4aloT MpUpoay. EcTecTBEeHHOHAYUHBIN
METOJi TMO3HaHUS: HaOJIIOACHHE, IOCTAHOBKA HAyYyHOTO BOIPOCA, BBIIABM)KEHHWE THIIOTES,
SKCHEPUMEHT [0 MPOBEPKE TIHUNOTE3, OOBsiCHEeHue HabmogaemMoro spieHus. OmnucaHue
(U3NIECKUX SBICHHUIA C TIOMOIIBIO MOJCIICH.

Jemoncmpayuu

1. MexaHI/ILICCKI/IG, TCIIJIOBBIC, SJICKTPUUCCKUE, MArHUTHBLIC, CBETOBLIC ABJICHHA.

2. ®usnueckue TpUOOPHI U IPOLEAYPA MPAMBIX U3MEPEHUH aHAIOTOBBIM

1 U (GPOBBIM PUOOPOM.

Jlabopamopnovie pabomut u onvimaol

Omnpenenenue eHbl JEICHHS KTl U3MEPUTETHLHOTO TIprbopa.

1. N3Mepenne pacCTosTHUIM.

2. N3mepenune 00bEMa KUIKOCTH U TBEPIOTO Tea.

3. Onpenenenue pa3MepoB MaJIbIX TEN.

4, N3mepenne TeMiepatypbl IpH NOMOIIH KUAKOCTHOTO TEPMOMETPA U

JaT4YuKa TEMIEPATYPHI.

5. [IpoBenenune uccinenoBanus MO MPOBEPKE THIOTE3bI: NaTbHOCTH MOJETA
[IapyuKa, MymeHHOro TOPU30HTAIILHO, TEM 00JIbIIIe, YeM OOJIbIIE BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA

CTpOGHI/Ie BCIICCTBA: aTOMbl M MOJIEKYJbI, HX Ppa3MCpPBhI. OHBITI)I, JOKa3bIBarouiue
AUCKPETHOC CTPOCHUC BCIICCTBA.

L[BI/I}KGHI/IG JacTul BEHOICCTBA. CBs3b CKOPOCTH JABMIXCHHA YaCTUll C TeMHepaTypOfI.

BbpoynoBckoe nBuwxkenue, muddysus. BzaumopeilicTBue dYacTull BEHIECTBA: MPUTSDKEHUE U
OTTaJKUBAHHE.

ArperaTHHe COCTOAHHUA  BCIICCTBA: CTPOCHUC TI'a30B, JKUJKOCTEH | TBépI[bIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Tenl. B3aumocBs3b MCKAY CBOMCTBaMH BCIICCTB B pPa3HbIX arperaTHbIX

COCTOSAAHUAX U HUX ATOMHO-MOJICKYJIIAPHBIM CTPOCHHCM. OcoOeHHocTH arperaTHbIX COCTOSTHHAM
BOJEI.

Hemoncmpayuu

1. Habnronenue OpoyHOBCKOTO JBHIKEHUS.

2. Habmronenue nudpoysun.

3. HaGnronenue siBneHuit, 00BbACHAIOMUXCS TPUTSDKEHHEM WIN

OTTAJIKMBAHHUECM 4YaCTHI BEOICCTBA.

Jlabopamopusie padomot u onvimaol




1. Ornenka AuaMerpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHueM (oTorpaduii).
2. OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
3. OnbITH IO OOHAPYKEHUIO JEHCTBUS CUII MOJICKYIISIPHOTO MTPUTSKEHHUS.

Pasznen 3. /IBuskeHue U B3auMoaecTBHE TeJl

Mexannueckoe aBuxkeHHEe. PaBHOMepHOE M HepaBHOMEpHOe MABMKeHHE. CKOpOCTb.
CpenHsis CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. Pacy€r Iyt U BpeMEeHU JBUKECHHUSL.

SIBnenune uHepuuM. 3aKOH HHepUUHU. B3aumopelicTBHe Ten Kak HNPUYMHA H3MEHEHUS
CKOPOCTH JBMXeHHUS Teld. Macca kak mepa uHepTHoctu Tena. [lmotHocTh BemiectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna xak XapakTepucTHKa B3aumojeiicTBus Ten. Cuna ymnpyroctd U 3akoH [yka.
N3mepenue cuibl ¢ MOMOLIBIO0 TUHAMOMETpa. SIBJIeHHE TArOTeHUs U cuila TskecTH. Cuila TSKeCTH
Ha npyrux mwia”Hetax (MC). Bec tena. Heecomocts. CroskeHHe CHUJI, HAIIPABJICHHBIX 1O OJTHOM
npsimoit. PaBHogeiictBytomas cui. Cuna tpenus. TpeHue ckoiabXeHus U TpeHue noxost. TpeHue
B npupoje u texuuke (MC).

emoncmpayuu
1. HaGmronenrne MexaHM4eCKOTO NBIDKEHUS TEa.
2. N3mepenune ckopocTr MPSMOTHHEHHOTO TBYKCHHS.
3. HabGmronenue siBiieHs] HHEPIIAH.
4. Hab6mronenne n3mMeHeHns CKOPOCTH MPH B3aUMOICHCTBUH TEJL.
5. CpaBHeHHE Macc MO B3aUMOICUCTBUIO TET.
6. ClioxeHue cuJj, HallpaBJICHHBIX MO OJHOU MPSIMOiA.

Jlabopamopnwie pabomot u onvimul
1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JABIKEHUS (IIapHKa B )KUIKOCTH, MOETH
AIIEKTPUYECKOTO aBTOMOOUIIS H T. 11.).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM [IapuKa Mo
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenye MI0OTHOCTH TBEPOTO TeEa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHHs (aehopMaIuu) NpyKUHbI
OT MPHJIOKEHHOU CUJIBL.

5. OHLITLI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTD CUJIbI TDCHUS CKOJIbXKCHUS OT CUJIbI
JAaBJICHUA U XapaKTCpa COIIPUKACAIOININXCS HOBerHOCTeﬁ.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra30B
Hasnenue. CriocoObl yMEHBIIICHHS U yBETUYCHU 1aBlieHus. J[aBnenue ra3a. 3aBUCUMOCTb
JaBJICHUA Ta3a OT 00bEMa, Temmeparypsl. [lepenada qaBneHus TBEPABIMU TEIaMU, KUIKOCTSIMHA U
rasamu. 3akoH Ilackamsa. IlHeBMaTHueckue MalMHBI. 3aBUCHMOCTH JAaBJICHHUS JKUJIKOCTH OT
rnyounsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynasl. | 'mapaBmudeckue
MEXaHH3MBI.

Atmocdepa 3emnu u arMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAaHUS BO3AYIIHOM
obonouku 3emnu. OnbiT Toppuyermu. M3mepenue atmochepHOro AaBieHHsS. 3aBHCUMOCTh
aTMOoC(epHOro JaBJ€HHUS OT BBICOTBI Haja YypoBHeM Mops. IlpuGopsl A u3MepeHus
aTMOC(EpHOTO JTaBICHHUS.



JleiicTBHE KUAKOCTH U ra3a Ha NOrpykEHHOE B HUX TeJ0. BoITankusaromnias (apxume10Ba)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.

Jemoncmpayuu

1. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. [lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.

3. Coobmmaronuecs: CoCcyabl.

4. I'mppasinueckuii npecc.

5. [IposiBnenue aericTBUsI aTMOCPEPHOTO JTaBICHHUS.

6. 3aBUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTh

TeJIa U IJIOTHOCTH KUJIKOCTH.
7. PaBeHCTBO BBITATKUBAIOIIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.

8. YcnoBue naaBaHus TEJI: MIaBaHUE HIIH IMOTrpy’KCHUEC TCJI B 3aBUCUMOCTHU
OT COOTHOIIICHHMS MIIOTHOCTEH TejIa 1 KHUOKOCTH.

Jlabopamopnwie pabomut u onvimul
1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa
MOTPY>KEHHOU B KUJIKOCTh YaCTH TeJa.

2. OrnpeneneHre BBITATKUBAIONIEH CUIIBL, JEHUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B
KHUAKOCTB.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI, JEHCTBYIOIIECH Ha TEIO B

KHUAKOCTH, OT MacCChI TE€Jia.

4. OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJTBI,
JEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B )KMJIKOCTh YACTH TEJa U OT
IUIOTHOCTH >KUIKOCTH.

5. KoHnctpynpoBanue apeomeTpa Wil KOHCTPYHUPOBaHUE JIOJKH U OTpeieNieHue e€
Ipy30M01bEMHOCTH.

Pazngea 5. PaGora m MmomHocTh. JHepruss MexaHuuyeckas

pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pbluar, 6J0K, HAKJIIOHHAS MIOCKOCTh. [IpaBuiio paBHOBECHS phIvara.
[Ipumenenne npaBuia paBHOBecUsl pblyara K OJoKy. «3oyioToe mpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass sHeprus. KuHernueckas M TOTCHIManbHas »Heprus. IlpeBpaimieHue
OJIHOTO BUJIa MEXaHUYECKOHN PHEPTUU B IPYroil. 3aKOH COXpaHEHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [TpumMepb! POCTHIX MEXAaHU3MOB.

Jlabopamopuwsie padomot u onvimaol
1. Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Tella
M0 TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue ycaoBUl paBHOBECHs pblyara.
3. N3mepenue KII/l HaKIIOHHON MJIIOCKOCTH.

4. I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHHU4YeCKOM OHCPIHUHU.



8 KJIACC
Paznen 6. TensioBble siBjIeHUsI

OcHOBHBIE TI0JIOKEHUST MOJIEKYISIPHO-KUHETUUECKOM TEOpUH CTpOEHUs BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIeKYIT. OTbITHI, TOATBEPKIAIONTNE OCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO -
KUHETHUYECKON TEOPHH.

Mogenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSAHUM BeecTBa. Kpucrammueckue u
amopdHbie Tena. OOBsICHEHNE CBOWCTB T'a30B, JKUKOCTEH U TBEPABIX TEJ HA OCHOBE IMOJIOKCHHIA
MOJIEKYJIAPHO-KMHETHYEeCKOW Teopuru. (CMayumBaHWE U KaNWUIApHBIC sBJICHUS. TerioBoe
pacIIMpeHne u cxxarue.

Temneparypa. CBs3b TEMIIEpATYphbl CO CKOPOCTHIO TEIJIOBOTO JIBUYKEHUS YaCTHUILL.
Buyrpennss SHEprusl. CriocoOsl U3MEHEHUS BHYTpPEHHEH SHEpruu:

TCIonepeaa4ya M COBCPHICHUC pa6OTI)I. Buawr TCIUIonepeaaqyu: TCIIOMPOBOAHOCTD,
KOHBCKIUA, U3TYYCHHUC.

KomanuecTBo TEIOTHL. YOenpHas TEIIOEMKOCTH BEIIECTBA. TEINIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OajaHca.

[TnaBneHre u OTBEpICBAHUE KPUCTAUTMYSCKUX BEIICCTB. Y IebHAS TEIUIOTA TUIABJICHUSI.
[TapooOpazoBanne wu kouaeHcanusa. HWcmapenne (MC). Kumenume. VYienpHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIEHUS OT aTMOC(EpHOro JaBlICHUS.
BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUsL.
[Tpunnume! padoTs! TeroBsix Apuratenei. KI1J[ TermmoBoro apurarens.
TemnoBsie qBUTATEIH | 3aIMTa OKpYy)aromiei cpenst (MC).

3aKOH COXpaHEeHUs U MIPEBPALICHHS SHEPTUHU B TeITOBBIX npoiieccax (MC).

Jemoncmpayuu

1. Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

2. Hab6monenue nuddysun.

3. HaGnronenue siBIICHUI CMauyMBaHUS ¥ KalTWJUISIPHBIX SIBICHHH.

4. Hab6nronenue TenioBoro pacuiupeHus Tel.

5. H3menenue naBieHus ra3a mpyu K3MEHEHUH 00bEMa U HArpeBaHUU WU
OXJIQXKIECHHH.

6. [IpaBuna u3mMepeHus: TeMmepaTypsbl.

7. Buner Ternonepenaym.

8. Oxnak/IeHue Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue mipu coBepiiieHUN padoThl BHEITHUMH CHUIIaAMH.

10. CpaBHeHUE TEIIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

11. Ha6J’IIOI[eHI/Ie KUIICHUS.



12. Habmoienne mocTosHCTBa TEMITEPATyphl MPH TUTABIICHUU.
13. Moienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopusie padomot u onvimul

1. OmnbITH IO OOHAPYKEHHIO JICWCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKCHUSI.

2. OnbITHI 0 BhIpAIIMBaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHHSI Ta30B, )KUIAKOCTEH U TBEPIBIX
TeN.

4. Ornpezenenue naBieHUs BO3AyXa B OAJIIOHE IIMPHUIIA.

5. OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJIICHUS BO3/IyXa OT €ro 00bEéMa 1

HarpC€BaHus UJIN OXJIAXKICHUA.

6. [IpoBepka runore3bl JIMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.

7. Habntonenne n3aMeHeHus: BHyTpeHHEN SHEprUM Tela B pe3yibTare
Tervionepeiayl U paboThl BHEUTHUX CHIL

8. WccnenoBanue siBjeHus TEII000MEHa IPU CMEIINBAHUN XOJIOJHON U Topsiueit
BO/IBL.

9. OmnpezeneHne KOJIMYECTBA TEIUIOTHI, TOJy4EHHOTO BOJION IIPU TEMJI0O0OMEHE €
HarpeThbIM METAITMYECKUM LIUIMHAPOM.

10. Onpenenenne yaeabHON TEIIOEMKOCTHA BEIIECTBRA.
11. HccnenoBanue npouecca ucnapeHusl.

12. Onpenenenre OTHOCUTENBHOM BJIa)KHOCTH BO3TyXa.
13. Onpenenenue yaeabHOW TEIIOTHI MIJIAaBJICHUS JIbJA.

Pa3znesn 7. DiiekTpuyeckne © MarHuTHbIE sIBJICHUSI
Onektpuzarus Ten. J[Ba poja anmeKTpuyYecKux 3apsnoB. B3ammopaeicTBue 3apsiKEeHHBIX
ten. 3akoH KyioHa (3aBUCUMOCTD CHITBI B3aMMOICHCTBHSI 3apsDKEHHBIX TEJ OT BEJIMYUHBI 3apPsI0B
W PaCCTOSIHUS MEXKIY TCIIAMH ).

Dnextpuueckoe nosie. Hanpsx€HHOCT 3nekTpuueckoro nois. [IpuHimn cynepno3unuu
ANIEKTPUYECKHX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsioB. DJIeMEHTapHbIN anekTpudeckuil 3apsa. Ctpoenue
atoma. [IpoBOAHUKH U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AIIEKTPUUECKOr0 3apsa.

3HeKTqueCKHﬁ TOK. YCJIOBHUS CYHICCTBOBAHUA DJJICKTPHUYCCKOT'O0 TOKaA. Hcrounuku
IIOCTOAHHOI'O TOKa. I[eﬁCTBHH QJICKTPUYICCKOTO TOKa (TeHHOBoe, XUMHUYCCKOC, MarHI/ITHOG).
9J'IeKTpI/ILIeCKI/II7I TOK B ) KMAKOCTAX U I'a3ax.

aﬂeKTpI/IquKaSI OCIIb. Cuna TOKa. 3HeKTpI/I‘leCKOC HAaIIpsKCHUEC. COHpOTI/IBHeHI/Ie
IMPpOBOAHUKA. YaenbHOE COIIPOTHUBJICHHUEC BCHICCTBA. 3akon Owma A1 ydaCTKa I1CIIH.
IlocnegoBarenpHOE U napajijieJibHOC COCAUHCHHUEC TIIPOBOIHUKOB. PaGora wu MOIITHOCTD
QJICKTPUYCCKOTO TOKaA. 3akoH I[)KOYJ'I}I — Jlenna.

aﬂeKTpI/I‘-IeCKI/Ie O HOTpC6I/ITCJ'II/I BHCKTquCCKOﬁ OHCpPTUH B 6LITy. KOpOTKOC
3aMbIKaHHUC.



[ToctostHHbIE MarHuTHl. B3auMoJelcTBUE IMOCTOSSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
MarunuTHOe noJie 3eMJId U €ro 3HaueHue JiIs ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe noJie
3JEKTPUYECKOTO TOKA. [[puMeHEHUE IIEKTPOMArHuTOB B TEXHUKE. [eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb IOCTOSHHOTO ToKa. lMcmosb3oBaHue
3IEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

Oneitel @apanes. fABienue snekTpoMarHuTHON UHIYKIuH. [IpaBuso Jlenua.
Onekrporeneparop. CrnocoObl HOJIyYEHUS AIIEKTPUYECKON SHEpruMu.

QHCKTPOCTaHIII/II/I Ha BO300OHOBJIIEMEIX HCTOYHHMKAX OHCPTHH.

emoncmpayuu

1. DneKTpU3anys TEI.

2. JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEll.
3. YCTpoiCTBO U IEHCTBHE IEKTPOCKOTIA.

4. DNeKTpoCcTaTUYECKass HHTYKITHS.

5. 3aK0H COXpaHEHUS MEKTPUUECKUX 3apsJIOB.

6. [IpoBOAHMKN W AUDIIEKTPUKH.

1. MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

8. W cTouHMKY TOCTOSIHHOTO TOKA.

9. JlericTBUS 3IIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B )KUIKOCTH.

11. Ta3oBwIii paspsan.

12.  V3mepeHue cUiIbl TOKAa aMIEPMETPOM.

13.  V3mepeHue 3neKTPUUECKOrO HATIPSKEHUS BOILTMETPOM.
14.  Peocrar u MarasuH cCONpPOTUBIEHMIA.

15. BsaumopeiicTBUE MOCTOSHHBIX MArHUTOB.

16. MogenmupoBanue HEBO3MOKHOCTH pa3fieJeHus TI0NI0COB MAarHUTA.
17. MogenupoBanue MArHUTHBIX MOJIEH HOCTOSHHBIX MATHUTOB.
18.  OmwiT Dpcrena.

19. MaruurHoe none Toka. DNEKTPOMArHHUT.

20.  ]leiicTBHE MarHUTHOTO T0JI HA IIPOBOJHUK C TOKOM.

21. DnextpoaBHraTenb MOCTOSHHOTO TOKA.

22. WccnenoBaHue sBIEHHUS 3IEKTPOMATHUTHOM MHIYKIHH.

23.  Onbitel ®apajes.



24 3aBHCUMOCTh HaIpaBJICHUA UHAYKIIMOHHOT'O TOKAa OT YCHOBI/Iﬁ €ro
BO3HHUKHOBCHUS.

25.  DueKTporeHeparop MOCTOSHHOTO TOKa. Jlabopamopuvie pabomot u

onvimol
1. OnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJ MHAYKIHEH U TIPU
COTPUKOCHOBCHHH.
2. I/ICCHCI[OBaHI/IC HeﬁCTBHﬂ QJICKTPUYCCKOTO ITOJIA Ha MIPOBOJHUKH U JUIJICKTPHUKHU.
3. COopka 1 IpoBepKa padOTHI IEKTPHISCKOH IISTIH TOCTOSTHHOTO TOKA.
4. N3mepenue u peryimpoBaHUe CHIIBI TOKA.
5. N3mepenue u perynmpoBaHue HAIIPSKEHUS.
6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT

COIIPOTUBJICHUA PE3UCTOPA N HAIIPSIKCHUA HA PE3UCTOPE.

1. OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD YJIEKTPUIECKOTO COMTPOTHUBIICHHUS
MIPOBOJIHUKA OT €T0 JIJTUHBI, TJIOMIAIU TIOTIEPEYHOTO CEYCHUS U MaTepuaa.

8. [IpoBepka npaBuia CIOKEHUS HAMIPSKEHUI TP MOCIEA0BATEIIBHOM COEAMHEHUN
JBYX PE3UCTOPOB.

Q. [IpoBepka npaBuna /i CUJIbI TOKA MIPH MAPAIIEIBHOM COEIUHEHUH PE3UCTOPOB.
10.  Onpenenenne paGoThI HMEKTPUYECKOTO TOKA, MAYIIETO YEPE3 PEUCTOP.
11. Onpenenenne MOIMIHOCTH IEKTPUYECKOTO TOKA, BBIAEISEMOM HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, HYIIETO Yepe3 JIAMIIOUKY, OT
HaIpsDKEHUS Ha HEeH.

13.  Onpenenenne KI1JI Harpesarens.
14. HccnemoBaHue MArHUTHOTO B3aMMOIEHCTBHS MOCTOSHHBIX MATHUTOB.

15 I/I3yquI/Ie MAruMTHOTO IIOJIA IIOCTOSAHHBIX MArHUTOB IIPU UX O6’beI[I/IHCHI/II/I u
Pa3aciICHUM.

16 Hccnenosanue aercTBus QJICKTPUYICCKOT'O TOKA HAa MATHUTHYIO CTPCIIKY.

17 OHLITLI, ACMOHCTPHUPYIOIINUEC 3aBUCUMOCTD CHUJIbI BSaHMO,Z[efICTBI/ISI KaTYIIKH C
TOKOM U MartuTa OT CHUJIbl TOKa U HAIIPABJICHUS TOKA B KATYIIIKEC.

18. UsyueHue AeiicTBUSA MATHUTHOTO TOJIS HA POBOIHKK C TOKOM.
19. KomncrpynpoBanue 1 u3ydeHHE pabOTHI DIEKTPOIBHIaTEN.
20.  Usmepenue KIIJ] 51eKTpOABUTaTENBHON YCTAHOBKH.

21 OmnbITEI IO HCCIICAOBAHUIO SABJICHUA 3JICKTpOMAr HUTHOM HWHAYKIUU:

HCCIIeJOBaHNE U3MEHEHUM 3HaYeHUS U HampasJICHUS UHAYKIIUOHHOI'O TOKA.

9 KJIACC



Pazgen 8. Mexannueckue siBJICHUA

Mexannueckoe 1BukeHue. MarepuanbHas Touka. CucreMa oTcuéTa.

OTHOCHUTENBHOCTh MEXaHUUECKOIO JBM)KEHUS. PaBHOMEpPHOE MPSAMOJIMHENHOE IBUKEHUE.
HepaBHoMepHOe mpsimonnHeiiHOe aBuxeHue. CpenHsss M MTHOBEHHash CKOpPOCTb Tejla IpHU
HEPAaBHOMEPHOM JIBUKCHUH.

Yckopenue. PaBHOycKOpeHHOE IPSIMOTHHEHHOE BIKeHue. CBoOO1HOE maieHue. OMbIThI
lanunes.

PaBHOMEpHOE NBWKEHHE MO OKpY)KHOCTH. [lepuon u gactota oOpamenus. JInneiinas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuTEIbHOE YCKOPEHHE.

[Iepseoiit 3akoH HerotoHa. Bropoii 3akoH Herotona. Tperuit 3akon Herotona. IIpuHiun
CYIEPIIO3ULUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CWIa TPEHUS CKOJBKEHHS, CHJIa TPEHUS
IIOKOS, APYTUE BUIBI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHUs.
IBuxenue miuaHer Bokpyr Comnna (MC). IlepBas xocmuueckas ckopocTb. HeBecoMocTh u
Meperpy3Ku.

PaBHOBecue matepuanbHOl TOUKH. AGCOTIOTHO TBEPAOE Tesno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec tena. U3Menenne mmnyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHHUsI UMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexanudeckass pabota U MomHOCTh. PaboTta cui TskecTH, ynpyroctu, TpeHus. CBs3b
SHepruu U paboThl. [loTeHlManbHas SHEprus Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[TorennmansHas sHeprusa cxaToil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu

1. Ha6nronenne MexaHM4eCKOTO JBMKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX Tell
oTcuéra.

2. CpaBHeHME MyTEH U TPACKTOPHUMA IBUKEHUS OJJHOTO M TOTO e Tena

OTHOCHUTCJIbHO PAa3HbIX TCJI oTcuéTa.

3. H3mepeHne CKOPOCTH U yCKOPEHUSI IPSMOJIMHEITHOTO IBIKCHUSL.

4, HccnenoBanue NpHU3HAKOB PAaBHOYCKOPEHHOTO JIBIKCHUSL.

o. HaGntoneHne 1BM>XeHMs Tea M0 OKPYKHOCTH.

6. HaGntoeHne MexaHHMUECKUX SBICHUHN, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCHTENBHO KaOuHeTa
bu3uKy.

1. 3aBUCHMOCTb YCKOPEHHUs TeJla OT Macchl Tella U AeHCTBYOLIEH Ha HEro

CHIJIBI.

8. Ha6J'IIOI[eHI/Ie PaBCHCTBA CUJI IIPpU B3aUMOJEUCTBUU TeIl.



Q. V3MeHeHune Beca Tea IPU YCKOPEHHOM JIBHIKEHHH.

10. Tlepenaua ummynbca U B3aUMOJEHCTBUM TEJL.

11.  TlpeoGpasoBanus sHEPTHHU PU B3aUMOAEHCTBUY TEJL.

12.  Coxpanenue uMITyIIbCa IIPU HEYIIPYTOM B3aUMOIEHCTBUH.

13.  Coxpanenue umiynbca mpu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUM.
14. HaGmoneHne peaKTHBHOTO JBHKEHHUS.

15. Coxpanenue MeXaHHYECKOW SHEPTHU IIPU CBOOOHOM NaCHUH.

16. Coxpanenue MexaHUUYECKOil PHEPIUY IIPH JBUKEHHUH TeJa MO AeiiCTBUEM
MPY>KUHBL.

Jlabopamopuosie padomot u onvimaol
1. KonctpynpoBanue TpakTa 1jst pa3roHa U JaTbHEHIIIET0 paBHOMEPHOTO JBUKEHUS

mrapuKa U TCIICIKKH.

2. Onpenenenre cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WK JBMXKEHUS IIapyKa 110
HAaKJIOHHOH TUIOCKOCTH.

3. Ornpenenenne yCKOpPEHUs Tea MpU PaBHOYCKOPEHHOM JBIKEHUH 10 HAKJIOHHOU
MJIOCKOCTH.
4, HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUH

0e3 HaYaJIbHOU CKOPOCTH.

o. [IpoBepka runoTe3bl: eciiv IpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadallbHOM
CKOPOCTH IYTH OTHOCSATCA KaK psAJ HEUETHBIX YHCEIN, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMaJbHOTO
JTABJICHHUS.

1. Onpenenenre ko3hduueHTa TPEHUS CKOJIbKCHHUS.

8. Omnpenenenue KECTKOCTU MPY>KUHBI.

Q. Omnpenenenre pabOTHI CHIIBI TPEHUS MIPYU PABHOMEPHOM ABMKEHUU Tella Mo

rOpHSOHT&J’IbHOﬁ IMOBCPXHOCTH.

10.  Onpenenenue paboThl CHIIBI YIPYTOCTH MIPH MOABEME TPY3a C UCIIONB30BAHHEM
HEMOABMXKHOTO U MOJIBIKHOTO OJIOKOB.

11.  W3syuenue 3akoHa COXpaHEHHUs SHEPTHH.

Pa3zgen 9. Mexannueckue KoJe0aHNS X BOJHBI
KonebarenpHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MepHuoi, 4acToTa,
aMIuTyna. Marematuueckuili M NPYKUHHBIA MasTHUKUA. [IpeBpaiieHue »sHepruv mpu
KOI€0aTeIbHOM IBIDKEHHUU.

3aTyxaI0mI/Ie KoJIeOaHMSI. BBIHy)KIICHHBIC koJiebanms. Pe3onanc.



Mexannueckue BoJIHBL. CBOWMCTBa MeXaHMYeCKUX BOJH. [IponiosibHBIE KM TONEpEYHbIE
BOJIHBL. J{JIMHA BOJIHBI M CKOPOCTB €€ paclpoCTpaHEeHUs. MeXxaHnYeCcKue BOJIHBI B TBEPIOM TeEIIE,
cericmuyeckue BojHbI (MC).

3Byk. ' poMKOCTh 3ByKa U BeIcOTa TOHA. OTpaskeHue 3Byka. HPpa3ByK u yIbTpa3BYK.

Jemoncmpayuu

1. HaGmoienue xosie0aHuii TeJ Mo IeHCTBUEM CHUIIBI TSHKECTH W CHITBI
YIPYTOCTH.

2. Habmoienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3 Habntoienue BbIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

4. PacnipocTpanenue npo0bHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIN).

5 HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKyCTUYECKHMH PE30HAHC.

Jlabopamopnwie pabomot u onvimul

1. Omnpenenenre 4aCTOTHI U IEPHOJIa KOJICOaHUT MaTEeMaTHIECKOTO MasTHHUKA.
2. Omnpenenenne 4aCTOTHI U IEPHO1a KoJIeOaHUH PYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepUOa KoJieOaHWH TOABEIICHHOTO K HUTH Tpy3a

OT AJIMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH NepHoa KojJeOaHui IPY>KMHHOTO MasiTHUKA OT
Macchl rpysa.

o. [IpoBepka He3aBUCUMOCTH Meproia KoyuedaHuii rpy3a, MOIBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh IIEpr0/ia KoieOaHU Py KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

1. N3mepenue yckopeHust CBOOOTHOTO MaJICHHUSL.

Pa3nen 10. DnekTpoMarHuTHoOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
DIEeKTPOMarHUTHOE TMOJie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOWCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [lIkana snekTpoMarHuTHEIX BOJH. Vcronb30BaHue 3JEKTPOMAarHUTHBIX BOJH JJIsi COTOBOM
CBSI3H.

3J'IeKTpOMal"HI/ITHa$I npupoaa CBCTa. CKOpOCTB cBeTa. BoTHOBBEIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBoIICTBA AJIEKTPOMATHUTHBIX BOJIH.
2. BoiHOBEIE cBOMiCTBa CBeTA.

Jlabopamopusie padomot u onvimaol
1. I3yueHune CBOMCTB AMEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIEHOTO TeledoHa.



Pa3nes 11. CBeToBbIe IBJICHHSA

JlyueBas mopnens cera. Mcrounuku cera. [IpsiMoNMHENHOE pacpOCTPAHEHHE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeTta. 3akoH IpesnomieHHsl cBeTa. [lojlHOe BHYTpeHHEE OTpaKeHHE
cBeta. VcnonbszoBaHue IIOJIHOTO BHYTPEHHETO OTpPaXCHUS B OTITUYECKUX
CBETOBO/IaX.

Jlunza. Xon nydei B smH3e. OnTuueckas cucrema (oToarmapara, MUKPOCKONA H
teneckona (MC). I'na3 kak ontuyeckas cuctema. biuzopykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B criekTp. OnbiTel HproToHa. CrioXKeHHE CIIEKTPaIbHBIX [BETOB.
Jucnepcus cera.

Jemoncmpayuu

1. [IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

2. OTpaxkeHue CBETA.

3. [Tonyyenue nzo0pakeHi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4. I[Ipenomienue cBeTa.

5. OnTHYEeCKuii CBETOBOI.

6. Xop ydeil B coOMparomei JIMH3e.

1. Xop mydeii B pacceMBaronIei JuH3e.

8. [Tonydyenune n300pakeHHI ¢ TOMOIIIBIO JTUH3.

9. [Ipunnun neiictBus Goroarnmapara, MUKPOCKOTIA M TEJIECKOTIA.
10. Mopgens rasa.

11. Pasnoxenue Genoro ceera B CHEKTP.

12. Tlonydenue Genoro ceera Py CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomot u onvimul

1. HccnenoBanue 3aBUCUMOCTHU yrijia OTpaKC€HHUs CBETOBOTO Jiyda OT yIJla TaICHUS.
2. I/I3yquI/Ie XapaKTCPUCTUK I/1306pa)KCHI/I$I npeaAMcETa B IIJIOCKOM 3CpPKaJIC.
3. HccnenoBanue 3aBUCUMOCTHU yriia mpeJIOMJICHUST CBETOBOTO JIyda OT yIJia

MaaACHUA Ha I'PaHUIC «BO3AYX — CTCKIIO».

4., [Tomy4yeHnne n300paXkeHHi ¢ MOMOIIbIO COOMPAOLIEH JTHH3BI.

d. Omnpenenenue GOKYCHOTO  pacCTOSHUS U OTTUYECKON  CHIIBI
coOuparole JHH3BL

6. OmnbITHI IO PA3JIOKEHHIO OEJIOTO CBETA B CIIEKTP.
7. OmnbITH IO BOCTIPUATHIO I[BETA MIPEMETOB MPH UX HAOIIOAEHUH Yepe3 IBETOBBIE
(GWIBTPBIL.

Paznen 12. KBaHnTOBEIE SIBJEHUSA



OmnsiThl Pe3epdopaa u mianerapuas Moaeis aroma. Mogens aroma bopa. Vcnyckanue u
noryionieHue ceera atoMoM. KBaHTel. JIuHelyaTsie CIIEKTPHI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHrne aTOMHOTO
sanpa. HykimoHHas Moies aToMHOTO sipa. M30TorsI.
PamnoakTuBHBIC ipeBparnicHus. [lepro momypaciaga aToMHBIX sep.

SnepHble peakuu. 3aKOHBI COXPAHCHHUS 3aPSIIOBOTO M MACCOBOTO YHCEN. DHEPTHS CBSI3U
ATOMHBIX AA€P. CBs3b MacChl U SHEPTIHUH. PeaKHI/II/I CHUHTC3a U ACJICHUA SACP. Ucrounukn SHEPruu
Comnna u 3831 (MC).

SAnepnas sHepreTuka. JlelicTBUs paJli0aKTUBHBIX U3IY4€HUN Ha )kHUBble opraHnu3Mel (MC).

Hemoncmpayuu
1. CrieKTphl U3IIydeHHUs U MOTJIOIIEHHUS.
2 CrieKTphl pa3IU4HbIX a30B.
3 CriexTp BOOpOa.
4. Hab6mronenue tpexoB B kamepe Bubcona.
5 Pabota cuérunka HOHU3UPYIOMNUX U3TYUSHUH.

6. Peructpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnwie pabomot u onvimul

1. Habntoenue CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JTy4EHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHU YaCTHIIBI TI0 TOPMO3HOMY
nytH (1o goTtorpadpusm).

3. N3mepenue paguoakTuBHOro (hoHa.

[ToBTOpHUTENBHO-0000IIAOIITHIT MOTYITb

[ToBTOPUTEIIBHO-0000IIAOIIMKA ~ MOIY/Ib IpPEIHA3HAUeH JUIS CUCTEMaTH3allik |
0000IIIeHHs TIPEAMETHOTO COJICPYKAHHMSI U OTIBITA JICITEIBbHOCTH, IPUOOPETEHHOTO NIPU U3YYCHUN
BCero Kypca U3MKH, a TaKXke Ui MOAr0TOBKU K OCHOBHOMY TOCY/IapCTBEHHOMY 9K3aMEHY IO
¢buzuke 115 00yJaromuxcs, BBIOPABIIMX 3TOT Y4€OHBIN TpeaMeET.

HpI/I HU3YYCHHUU JAHHOI'0 MOAYJId PpCAIM3YHOTCA W CHUCTCMATHU3UPYHOTCA  BHUIbBL
ACATCIIbHOCTH, Ha OCHOBC KOTOPLIX oOecneynBaeTcs JOCTHIKCHHUEC  IIPCAMCTHBIX H
MCTAIIPpECAMETHBIX IUIAHUPYCMBIX PE3YJIIbTATOB O6y‘IeHI/I$I, (bOpMpreTCH C€CTCCTBCHHO-HAYYHAaA
I'paMOTHOCTB: OCBOCHHC HAYYHBIX MCETOIOB MHCCIICAOBAHUS SIBIICHUI npupoabl U TCXHHKH,
OBJIAICHUC YMCHUAMU OOBSCHSITH (1)I/ISI/I‘I€CKI/IG SABJICHUS, IPUMCHSA MMOJIYYCHHBIC 3HAHU, PCIIATH
3ala4y, B TOM YHCJIC KaUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHI_[I/IHI/IaJ'IBHO e TeIbHOCTHBIN XapaKTep AaHHOTO pa3Jciia pC€ainu3yeTcd 3a CUéT TOTO,
UTO yHaluecs BBITNIOJHAIOT 3a/IlaHUA, B KOTOPBIX UM MPEAJIaracTCia:

B Ha OCHOBC IOJYUCHHBIX 3HaHUHI pacrio3HaBaTb U HAYYHO OOBSACHATH (I)I/ISI/I‘-IGCKI/IC
SBJICHHUA B Opr)KaIOHle/'I npupoac u MIOBCETHEBHOM KH3HH,



HCIIOJIb30BATh HAYYHBIC MCTOAbBI HCCJIICAOBAHUA (bI/IBI/I‘-IeCKI/IX HBHCHHﬁ, B TOM
YUCJIC OJid IMMPOBCPKU I'MIIOTE3 U NOJTYYCHHA TCOPCTUUCCKUX BBIBOIOB,

| 00BACHATH HAay4YHBbIC OCHOBBI

HanoboJee

BaKHbIX

NOCTUXKEHUN

COBPCMCHHBIX TCXHOHOFHﬁ, HarmpuMmep, MPAKTHICCKOTO MCIIOJIb30BAHUA PAa3JIMYHBIX
HCTOYHUKOB JSHCPIruM Ha OCHOBC 3aKOHA IMPEBPAIICHHA W COXPAaHCHHA BCCX HM3BCCTHBLIX
BHUJOB OHCPIruu. Kamnaﬂ N3 TEM JAaHHOT'O pasaciia BKIKOYACT OSKCICPHUMCHTAJIBHOC

HUCCICIJOBAaHUC

oboOmiaroniero  xapakrepa.

Paznen

3aBepiIaeTCs

JUArHOCTUYECKOM U OIIEHOYHOM PabOThI 32 KypC OCHOBHOM IIIKOJIBI.

TEMATHYECKOE IINTAHUPOBAHUE

7 Kjaace

MPOBEICHUEM

Ne ri/m [HarmeHOBaHME pa3iesioB U TEM TPOTPaMMBbI KonnyecTBo yacoB
BCETO KOHTPOJI | MpaKTH4e
bHBIC CKHE
paboThl | paboThI
1 | ®wusnka u e€ poJib B MO3HAHUHU OKPYXKAFOIIEro Mupa (6 0 2
2 |[lepBoHayaIbHBIC CBEICHUS O CTPOCHUH BEIIIECTBA 5 0 1
3 | IBmxeHUE B B3aMMOJICHICTBHE TEI 21 2 4
4  |JlaBeHue TBEPIBIX TEJI, )KUIKOCTEH U ra30B 21 2 1
5 [PaGoTa 1 MOIITHOCTh. DHEPTHUsI 12 1 3
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 5 11
[TPOTPAMME
8 ki1ace
Ne i/m |HanmeHnoBaHue pa3AeioB U TEM IIPOrpaMMBbl KonnuecTBo yacoB
BCETO KOHTPOJI | MpaKTHuye
bHBIE CKHE
paboTsl | paboTHI
1 |TemnoBble sSBICHUS 28
2 [DneKTpuyecKue U MarHUTHBIE SBJICHUS 36
PesepBHOE BpeMst 4
OBIIEE KOJIMYECTBO YACOB I1O 68
[TPOTPAMME




9 kJ1ace

Ne Ha3Banue TeMbl Koumnuecr | Kosmmuecr | Kosmuec
BO BO TBO
OTBOAMM | KOHTPOJIb | JIaGopaTo
BIX YACOB HBIX PHBIX
pador pador
L 3aKOHBI B3aUMOJACUCTBUS U IBHXKCHHUSI TEJT 34 2 2
2 Mexannyeckue KojieOaHusl U BOJHBL. 3BYK 16 1 1
3 DIEKTPOMAarHUTHOE TT0JIe 26 1 2
4 Ctpoenue aToMa ¥ aTOMHOTO SifIpa 19 1 4
5 Crpoenue u 3Bosronus Beenennou 7 1 -
UTOroO 102 6 9
INJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YUYEBHOI'O
MNPEIMETA «®U3UKA»

N3yuenune yuebHOTO mpeamera «Pu3nka» Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
JOJDKHO 00€CTIeUYMBaTh JOCTIDKEHHE CIICAYIOIINX JTMYHOCTHBIX, METAITPEIMETHBIX H IPEIMETHBIX

00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

Hampuomuuecxoe eocnumanue:

— TIpOsIBIICHHE WHTEpeca K HCTOPUM W COBPEMEHHOMY COCTOSHHIO POCCHICKOMN

(buznueckoil HayKu;

— IHEHHOCTHOC OTHOLICHUEC K JOCTHXKCHUAM pOCCHﬁCKHX y‘léHBIX(bI/I?)I/IKOB.

Fpao:cdaucxoe u 0yxoen0-upaecmeenuoe eocnumanue:

— TOTOBHOCTb K dKTUBHOMY YYaCTHIO B O6C}’)KI[CHI/II/I O6H.[CCTB6HH03H3LII/IMBIX U
STHYCCKUX npo6neM, CBs3aHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (I)I/I?»I/IKI/I;

— OCO3HAHHEC BA)KHOCTH MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:

— BOCIIPHUATHC OCTCTHYCCKHUX KaUCCTB (1)I/I3I/I‘16CKOI71 HayKH: eé TapMOHHUYHOT'O

MOCTPOCHUSA, CTPOTOCTU, TOUYHOCTH, IAKOHUYIHOCTH.

llermocmu HAYYHO020 NO3HAHUA:

- OCO3HaHUC ICHHOCTHU (bI/I3I/I"IeCKOI\/’I HAYKHU KaK MOIIIHOI'O MHCTPYMCHTA ITO3HAHUS
MHpa, OCHOBBI Pa3BUTHUA TGXHOHOFHﬁ, Ba)KHEHUIIIEH COCTaBIISIONICH KYJIBTYPHI;

- pasBUTUC HaquOﬁ JHO603H3.T€J'IBHOCTI/I, HHTEpECa K HCCIIe0BaTEIbCKOM

ACATCIBHOCTH.

Dopmupoeanue Kyapbmypol 300p06ba U IMOUUOHATLHOZ0 0J1A20NOYUUA:




— 0CO3HAHME [IEHHOCTH 0E30MacHOTO 00pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpE, BAXKHOCTH MPaBUiI 0€30MaCHOTO MOBEJICHHS Ha TPAHCIIOPTE, HA
JOporax, ¢ MIEKTPUICCKUM U TEIUIOBBIM 000PYJIOBAHUEM B JOMAITHUX YCIOBUSIX;

— c(hOpMHUPOBAHHOCTH HaBBIKA PE(ICKCHH, TPU3HAHKIE CBOCTO IIPaBa Ha OIIUOKY U
TAKOTO JKe MpaBa y JPYroro 4esioBeKa.

Tpyooeoe 6ocnumanue:

— aKTHBHOE y4acTHE B PEIICHUH MPAKTHYECKHX 3a/1a4 (B PAMKaxX CEMbH, IIKOJIBI,
ropoja, Kpas) TeXHOJIOTHYECKON U COIMaIbHOM HAIPaBJICHHOCTH, TPEOYIONUX B TOM YHCIIE U
(bU3NIEeCKUX 3HAHUM;

— WHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPO(ECcCHii, CBA3aHHBIX ¢ (UZUKOM.

IKonozuueckoe eocnumanue:

— OpHEHTAIlHs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUU IS pelIeHus 3a7a4 B 001acTu
OKPY)KaIOHICI\/'I CpCJII)I, HJ'IaHI/II)OBaHI/ISI HOCTYHKOB U OLCHKU HNX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JUJTA
OKpYKaroIllen Cpeibl;

— 0CO3HaHUE TJIOOABHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U IyTel ux
petuenus.

Adanmauyusa odyuarouiezoca K UIMEHAIOUWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL
cpeowl:

— MOTPeOHOCTh BO B3aUMO/JICHCTBUY MPHU BHIMOTHEHUN UCCIETOBAHUM U TPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AeATeIbHOCTb;

— MoTpeGHOCTh B OPMUPOBAHNN HOBBIX 3HAHHI, B TOM YHCIIE

(dbopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBJICHUSIX;

— 0co3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIACTH
buzuky;

— IJIAHUPOBAHUC CBOCTO PAa3BHUTHA B HpI/IO6peTCHI/II/I HOBBIX (bl/I3I/I‘IeCKI/IX 3HaHI/II71;

— CTPEMIICHUEC aHAJIIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IIPHUPOAEL, 06H1€CTBa u
9KOHOMHMKH, B TOM YHUCJIC C UCIIOJIb30BAaHHUEM (bI/ISI/ILIeCKI/IX 3HaHHI>'I;

— OIIGHKa CBOHUX JCHCTBUHU C y‘IéTOM BJIMAHUS HAa OKPYXKAKOIYIO CpEeAYy, BO3MOIKHBIX
riI00aIbHBIX HOCHCHCTBHﬁ.

METAIIPEIMETHBIE PE3YJIbTATBI

YHnBepca.Hbele no3HaBaTeJbHble JeiicTBust bazoesvie
JlozuuecKue 0elicmeust:

— BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKH 00BEKTOB (HBHCHHﬁ);

— YCTaHaBJIMBATb Cy'H_IeCTBeHHBII\/’I IMPU3HAK Knaccn(bmcaunn, OCHOBaHUIA OJIA 0606H_ICHI/I}I
" CpaBHCHUS,

— BBIABJISAATH 3aKOHOMCEPHOCTH U IIPOTUBOPCYHA B paCCMAaTPUBACMBIX (I)aKTaX, JaHHBIX U
Ha6J1IO,Z[eHI/I$IX, OTHOCAIINXCA K (I)I/ISI/I‘-IGCKI/IM SIBJICHUSAM,

— BBIABJIATH HNPUYUHHO-CICACTBCHHLIC CBA3U IIPU HUI3YUYCHUU (I)I/ISI/I‘-ICCKI/IX SIBIICHUH U
MpOLECCOB; ACIaTh BHIBOABI C UCTIOJIb30BAHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKHIOquHﬁ,
BbIIBUI'aTh I'MIIOTE3bI O B3aUMOCBA3AX (I)PBPI‘ICCKI/IX BCJIIMYHWH,



— CaMOCTOATEIBHO BBIOUPATh CIIOCO0 perieHus yueOHoM (pru3ndeckoi 3a1auu (CpaBHEHUE
HECKOJIbKAX BapHaHTOB PEIICHHS, BHIOOP HauOoJiee MOAXOISIIEIO C yIETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

Baszoewvie uccneoosamenvckue oeiicmeus:

- HCIIOJIBb30BaTh BOITPOCKHI KakK I/ICCJIGIIOBaTe.HBCKI/Iﬁ HHCTPYMCHT

MO3HAHUS;

— [IPOBOJUTH 110 CAMOCTOSITEIILHO COCTABJIIEHHOMY IJIAHY OIBIT, HECJIOKHBIN (PU3NUECKU
IKCIIEPUMEHT, HEOOIBIIIOE HCCIIEI0BaHNE (PU3UMUECKOTO SIBJIICHUS,

— OLICHMBATh Ha MPUMEHMMOCTb U JIOCTOBEPHOCTh MH(OpMaIMIO, MOJYYEHHYIO B XOJI€
HCCIEA0BaHUS WIM SKCIIEPUMEHTA;

- CaMOCTOSITEIBHO dbopmyIupoBaTh 0000mIeHNUsT U BBIBOJBI MO

pe3yibTaTaM NpoBEAEHHOTO HAOIOEHM S, ONIBITA, UCCIIEI0BAHNUS;

— MPOTHO3MPOBATh BO3MOXKHOE JajbHENIIee pa3sBUTHE (PU3MUECKUX MPOIIECCOB, a TAaKkKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Paboma c ungpopmanuei:

— TMPUMEHATh PA3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpOChl MpHU TMOHCKE U OTOOpe
nH(OPMAaLUY WIH JAaHHBIX C YIETOM IMPeAI0KEHHON yueOHOM

(dbuzmdeckoi 3a1aun;
- aHaJM3UPOBATh, CHCTEMaTH3HPOBATh u UHTEPIPETHPOBATH

nH(OPMAaLINIO PA3TUYHBIX BUJOB U (POPM MpecTaBICHHUS;

— CaMOCTOSITEJIBHO BBIOMpAaTh ONTHUMAIBHYIO (OpMY TMpeacTaBieHUs WHGOpPMAIUU U
WLUTIOCTPUPOBATH pellacMble 3a/Ia4d HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpapuKoi U
WX KOMOWHAITUSAMH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE JIeliCTBUS
Obwenue:

— B X0Je 00CyXJeHusi ydeOHOro marepuana, pe3yabTaToB JIabOpaTOPHBIX paboT U
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYHIECTBY OOCYXJaeMOi TeMbl U BBICKAa3bIBATh HJIEH,
HaIleJICHHbIE Ha pellieHre 3a7a4u U MoJIep:KaHre OJaroxenareIbHOCTH OOIICHNUS;

— COIIOCTAaBJIATb CBOU CYXIACHUA C CYXICHUAMHU [OPYIrUX YYaCTHUKOB
Juajora, O6H3py>KI/IBaTI> Ppas3IniIuc U CXO0ACTBO HOSHHI/Iﬁ;

— BbIPAXKaTb CBOKO TOUKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO NpEACTaBJIATL PE3YyJIbTATBI  BBINIOJIHECHHOTO (I)I/IBI/ILICCKOFO OIIbITa
(BKCHepI/IMCHTa, HUCCJIca0BaHusd, npoeKTa).

Cosemecmnasn desmenvHocmo (compyonuuecmeo).

- MTOHUMAaTh u HCIIOJIb30BAaTh MIPEUMYIIEeCTBA KOMaHIHOM u

WHIUBUAYAIbHON paOOThI MPU PEUICHHH KOHKPETHOU (hU3HUeCcKoi mpoOIeMbl;

- MPUHUMATh 1€l COBMECTHOW JESITeNbHOCTH, OpraHU30BBIBATH
JNEUCTBUS TO €€ JOCTIKEHUIO: paclpeleNsaTh poJid, OOCYXKIAaTh MPOIECCHl U PE3yabTaThl
COBMECTHOM pabOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJIEH;



— BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTAs KAYeCTBEHHOTO pe3yjibTara IO CBOEMY
HAIPaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUSI C JPYTUMU WIEHAMU KOMAaH/Ibl;

- OLICHMBAaTh KadeCTBO CBOEr0 BKJIaJa B OOLMI NPOAYKT IO KPUTEPUSM,
CaMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcanbHble peryJiTHBHbIE 1eliCTBUS

Camoopeanuzayus:

— BBISIBIISITH npoOieMbl B JKM3HEHHBIX M Y4eOHBIX CUTYaLUsX,

TPEOYIOMUX IS perIeHus1 (PU3NIECKUX 3HAHUI;

— OPUEHTHPOBATHCS B PAIMYHBIX MOJAXOJAX MPUHATUS pElIeHUHA (MHIUBUAYAJIbHOE,
MIPUHSATHE PEIIeHUs B TPyIIe, IPUHITHE PELLIEHUI IPyHIoi);

— CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pELIeHUs (U3NYECKOM 3a7ayd WU IUIaHa
UCCIIEIOBaHUSI C  y4€TOM HUMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATh IpeJUlaraéMbleé BapUaHThl pEIICHUH; — Jenatb BBIOOp U Opath
OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pepnexcusn).

— JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYyalluu U MpeJylaraTh IUlaH e€ U3MEHEHMUS;

— 00BSACHATH IPUYMHBI TOCTHKEHUS (HEIOCTHXKEHUS) pE3yabTaTOB JIESTEIbHOCTH, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJIE B XOJI BBIIOJHEHUS (HU3UYECKOTO
UCCIIEIOBAaHUSI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHMXCA CHUTYyaluil,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILINX TPYJHOCTEH; — OLIEHUBATH COOTBETCTBHE PE3YNbTaTa LIEIH
U YCIIOBUSIM.

3M0l{u0HaJlebll? UHmesieKkm:

— CTaBUTH ce0sl Ha MECTO JPYroro yeloBeKa B XOJ€ CIopa WM JAUCKYCCHHM Ha Hay4HYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOTO.

Ilpunamue cedsn u opyaux:
— mpuU3HaBaTh CBOE MpaBO Ha OIIMOKY MpH pelIleHWH (PU3NYECKHX 3aJady WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE KE MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI
7 KJ1acec

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y
oOyyJaromuxcs yMeHH:

— WCTONBb30BaTh MOHATHS: (U3MUECKHEe U XUMHUYECKHE SBJICHHs; HaOII0aeHHeE,
AKCIEPUMEHT, MOJENb, TUIIOTE3a; €AUHULIBI (PU3NYECKUX BETTUYHH; aTOM, MOJIEKYJIa, arperaTHbie
cocTosiHUSL  BemiecTBa (TBEpHAOE, KUAKOE, Ta3000pa3HOE); MEXaHMYECKOEe JBUIKCHHE
(paBHOMEpHOE, HEpPAaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, PaBHOACHUCTBYIOIIAs CHII,
nedopmarus (ynpyras, miacTHueckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

— pa3jn4aTh SABJICHUA (,[[I/I(I)(I)ySI/IH; TCIIJIOBOC ABMKCHUEC YaCTUL] BCIICCTBA, PABHOMCPHOC
ABHUIKCHUC; HCPABHOMCEPHOC ABUIKCHUC,; NHCPILIUS; B3aHUMOJICHCTBHE TCJI; paBHOBECUC TBépI[BIX TCI
C 3aerHHéHHOﬁ OCBIO BpallICHUS, IICpeaava NaBJICHUA TBép)IBIMI/I TCJIaMH, XKUAKOCTAMU U ra3aMiu,
aTMOC(bepHOC AABJICHUC, TUIaBAHUC TCJI; IIPCBpALICHUSA MEXaHH4YeCKOu 3Hepr1/11/1) 10 OITMCAaHHIO UX
XapaKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘{CCKOC SIBJICHUC,



— pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MUpE, B
TOM uuciie (pU3nYecKHe SIBICHUS B MPUPOJE: TPUMEPHI IBUKCHHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOW W HEXHUBOM NPUPOJAE; IEHCTBHE CHJIBI TPEHHMS B HPUPOAEC U TEXHUKE; BIIHASIHUE
aTMOC(EepHOTO JIaBJICHUS Ha )KUBOM OpraHu3M; IJIaBaHKUE PIO; phIUary B TeJie YeJIOBEKa; IIPH ITOM
NEPEBOAUTH MPAKTUYECKYIO 33auy B Y4EOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKU
(bU3NIECKUX SBICHUIA;

— ONMCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3NUECKUE SBIICHHS, UCTIONb3Ys (pru3mueckue
BEIMYUHBI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHIIA
YIOPYroCTH, CUJIa TSKECTH, BEC Tela, CUJIa TPEHUs, JaBieHue (TBEPAOro Tela, KUAKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
K03 (UIIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUUYECKas U MOTEHI[MAJIbHAS SHEPTUs); IPU
OTMCAHUU MPABUIBHO TPAKTOBATh PU3NUECKUM CMBICIT HCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYECHHUSI
U eAMHULBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMHU, CTPOUTH IpaUKH HW3YYEHHBIX 3aBUCHMOCTEH (PU3MUECKUX
BEJINYMH;

—  XapakTepu3oBaTh CBOICTBa Tell, (pU3MYECKUE SIBICHHUS M TPOLECCHI, HCHOJIB3YS
MpaBUJIa CJIOKEHUs cuil (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
IIPaBUJIO DPAaBHOBECHs pblyara (0JI0Ka), «30JI0TOE MPaBHIO» MEXAHWKH, 3aKOH COXPAHEHUS
MEXaHUYECKOM 3HEPTrUuu; MpH 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMHUCHIBATh €T0
MAaTE€MaTHYECKOE BBIPAKEHUE;

— OOBICHATH (1)H3H‘—I€CKI/Ie SABJICHUA, ITPOLECCHI H CBOMCTBA TCJI, B TOM 4YHCJIIE U B
KOHTEKCTE CHUTyallMil MpaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbBIABIATH IPUYMHHO-
CJICICTBEHHBIC CBSI3HM, CTPOUTHh OOBsICHEHHE M3 | — 2 JIOTWYECKWX IIaroB ¢ omopoit Ha 1 — 2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— pemath pacu€THble 3amayul B 1 — 2 JCHCTBHUSA, HUCIOJB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3bIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIOBUS 3aauy 3alUChIBATh KPATKOE
yCIIOBUE, TOJCTABIATh (PU3NUYECKUE BETUYMHBI B (OPMYJbl U MPOBOIAUTH PACUEThI, HAXOIUTh
CIpaBOYHbIE JaHHBbIE, HEOOXOAMMBbIE JUIsl pElIeHUs 3a7ay, OIEHUBATh PEATHCTUYHOCTH
MOJTYYeHHOU (M3MUECKON BEIIMUNHBI;

— pacCliO3HAaBaTb l'IpO6J'IeMI)I, KOTOPBIE MOXHO PpCHINTh IIPH IIOMOIIHU (bH?)PI‘iCCKI/IX
MCTOJOB; B OIIMCaHHWH HCCICAOBAHHA BBIACIATH ITPOBEPACMOE MPCAIIOJIO0KEHNEC (FI/IHOTBSY),
pas3iniuaTb U HHTCPIIPCTHPOBATDL HOHy‘leHHHﬁ pe3yiibTaT, HAXOAUTH OLIMOKU B X04€ OIIbITa,
ACJIaTh BbIBOABI 11O €0 pE3yJibTaTaM,

— IHPOBOIUTH OIIBITHI ITO Ha6J'II-O,I[eHI/II-O (1)I/ISI/I‘I€CKI/IX SIBJICHUHN UM (1)I/I3I/I‘ICCKI/IX CBOMCTB
TCII: (bOpMy.]'IPIpOB&TB IMPOBEPACMBIC TTPCAIIOTIOKCHUAA, CO6I/IpaTb YCTAHOBKY U3 MPCAJIOKCHHOT'O
O60pyI[OBaHI/I${, 3aIIMChIBATh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTL BBIBOJBI,

— BBINIOJHATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CUIIbI U
TEeMIIepaTyphl C UCIOJIb30BAHUEM AaHAIOTOBBIX U MU(POBBIX MPUOOPOB; 3aMUCHIBATH MOKA3aHUS
prOOPOB ¢ YIETOM 33JaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

— TPOBOJAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOW (PM3NYECKOM BETMUYUHBI OT APYroM C
UCIOJIb30BAHUEM NPSAMBIX MU3MEpPEHHH (3aBUCUMOCTH MYTH PABHOMEPHO JIBMXKYILLIETOCS Teja OT
BPEMEHHU JBIKEHUS TeJa; CUJIbl TPEHUS CKOJBKEHHS OT CHJIBI aBJICHUS, KauecTBa 00paboTKU
MIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CUJIBI TPEHHS OT IUIOLIAAN COIPUKOCHOBEHUS TEJ; CHUJIbI
YIIPYTOCTH OT Y/UIMHEHUSI IIPYKUHBI; BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu Tena
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOHHBI, HA KOTOPYIO
MOTPYKEHO TeJO0; YCIOBUI MIaBaHMs TeJl, YCIOBUN paBHOBECHsI phlyara 1 0J0KOB); y4aCTBOBATh



B IUJJAHUPOBAHUHM Y4EOHOIO HCCIIEIOBAaHUS, COOMPATh YCTAaHOBKY M BBINOJHSITH W3MEPEHUS,
cliefysl TPENIOKEHHOMY IIJIaHy, (UKCUPOBATh pe3ylbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(GU3NYEeCKUX BEJIWYMH B BHJE MPEUIOKEHHBIX TaOIUI M TPauKOB, JENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

— TMPOBOJUTH KOCBEHHBIC H3MEpeHHs (PU3MYECKHX BEIWYHMH (TUIOTHOCTH BEIIECTBA
KUJKOCTU W TBEPAOIrO TEJA; CUJa TPEHMs CKOJIBKEHMS; JABIICHHE BO3/yXa; BBITAIKUBAIOIIASL
cuiia, EMCTBYIOMAs HA MOTPYKEHHOE B JKUIKOCTh TENO0; KOAX(PPHUIMEHT IMOJIE3HOTO JCHCTBUS
IIPOCTBIX MEXAaHHU3MOB), CIEeAysl NPEIIOKEHHOM HMHCTPYKUMM: IPU BBIIOJHEHUU H3MEpPEHUI
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAYEHUE HCKOMOM BEITUYNHBI;

— coOmofaTh mpaBWia TEXHUKM O€30IacHOCTH Ipu paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

—  YKa3blBaTh MNPUHIUNBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOIIAOIIUECs COCYAbl, OapoMeTp, pblyar, MOJABUXKHBIA U
HEMNOABWKHBIN OJIOK, HAaKJIOHHAs IIOCKOCTh;

—  XapakTepu30BaThb NPHUHLHUIIBI ACUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOICTB C OMOPOI Ha MX ONMHUCaHUA (B TOM YHUCIIE: MOAIIUIHUKH, YCTPOHCTBO BOJOMPOBO/IA,
THJIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOW HACOC, APEOMETP), HCIOJIB3Ys
3HaHMS O CBOICTBaxX (U3MYECKUX SBICHUM, W HeoOXonuMmble (U3HUEeCKUe 3aKOHBl U
3aKOHOMEPHOCTH;

—  TMPUBOAUTHL TpUMEpHl / HAXOOUTh HHOOPMALMIO O MpHUMEpax MPaKTHYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6e30MacHOCTH
npu oOpamieHuu ¢ NpudopaMd M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 310POBbA U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKaloIlel cpese;

— OCYIIECTBJIATh OTOOP MCTOYHUKOB MHOpMaIK B ceTu IHTepHET B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U NTYTEM CpaBHEHUSA
Pa3IMYHBIX HCTOYHUKOB BBIACIATH HH(POPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEUYHUBON WU
MOJKET OBITh HEJIOCTOBEPHOI;

— HCIIOJIb30BATh IPU BBIMOJIHEHUH y4eOHBIX 3aJJaHUN HAYYHOIOIMYISAPHYIO JTUTEPATYPY
(bu3NuecKoTro coJepXaHus, CHpaBOYHbIE MaTepualibl, pecypcbl cetu HTepHeT; BiajeTh
npuéMaMl KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpazoBaHus WHGOpMAalMU U3 OJHON 3HAKOBOM
CUCTEMBI B JAPYTYIO;

— co03/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3
MCTOYHUKOB MH(MOpMaLUu (HU3UYECKOTO COJIEp>KaHUsI, B TOM YHCIIe MyOIMYHO JeaTh KpPaTKHe
COOOIlEHUs O pe3yapTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN; MPU STOM TPaAMOTHO
WCII0JIb30BaTh M3yYCHHBIH MOHATUIHBIN ammapaT Kypca (pU3UKH, COMPOBOXKAATH BBHICTYIUIICHHE
MIpE3EHTALNEN;

— IIPH BBIITIOJIHCHUH y‘Ie6HBIX IMPOCKTOB U HCCIeI0BaHUMN pacnpeacisiTh 0053aHHOCTH B
rpymmne B COOTBETCTBHUHU C ITIOCTABJICHHBIMU 3ala4aMU, CJIICAUTD 3a BBIIIOJIHCHUECM I1JIaHA ﬂeﬁCTBHﬁ,
aJICKBATHO OILICHUBATb COOCTBEHHBIH BKJIaA B  JCATCIBHOCTHL TPYIIIIBI; BbICTpAUBATDH
KOMMYHUKATHBHOC B38.HMO,Z[€I>'ICTBH€, Y4YUTBIBAA MHCHUC OKPYKarOInX.

8 kiaacce

[TpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXaTh COPMUPOBAHHOCTD Y
o0yJaromuxcs yMeHHIA:



— HCIIOJIB30BAaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(]HBIE Tela, HACHIIEHHBIN
U HEHACBHIIICHHBIM Iap, BJIAXXHOCTb BO3JyXa; TeMIEparypa, BHYTPEHHSsS JHEPIUs, TEIUIOBOU
JBUTATElb; JJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsif], JJIEKTPUYECKOE II0JI€, IPOBOJHHUKU U
JUDJIEKTPUKH, TIOCTOSHHBIN IEKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pa3nuyath SBJICHUA (TEIJIOBOE pacIIUpeHHe / CKaTHe, TeIuIonepenaya, TEIUIOBOE
paBHOBECHE, CMauMBaHUE, KallWUIAPHBIE SIBJIEHUS, HCHApEHUE, KOHJACHCAlUs, IUJIaBJICHUE,
KpucTaJlmn3anus (OTBEpleBaHUE), KUIIEHUE, TeIulonepenaya (TeIoNnpOBOIHOCTb, KOHBEKIUS,
U3IY4YEHUE); MIEKTPU3alus Tej, B3aUMOJEHCTBHE 3apsiioB, JIEHCTBHUSA 3IIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBYE MarHUTOB, J€HCTBUE MAarHUTHOTO TOJISl HA IPOBOIHUK C
TOKOM, 3JIEKTPOMarHUTHas MHIAYKLMS) 1O ONMMCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

— Ppacro3HaBaTh NPOSBICHNUE U3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPYKaIOILEM MUPE, B
TOM 4Hclie (pu3nuecKre SIBJICHUS B IPUPO/IE: OBEPXHOCTHOE HATSYKEHUE U KalTUJUIIPHBIC SBJICHUS
B MPUPOJIE, KPUCTAILIBI B IpUpoJe, u3nyueHue ConHla, 3aMep3aHre BOJ0EMOB, MOPCKUE OpHU3Hl,
o0Opa3oBaHHUE pOCHI, TyMaHa, HHEsI, CHEra; dJIeKTpUUYECKUE SBJIECHUS B aTMOc]epe, 3JeKTPUUECTBO
KUBBIX OPraHM3MOB; MarHUTHOE TOJe 3eMJu, Apeild MOoJIIOCOB, POJIb MAarHUTHOTO TOJS JUIS
KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE; TIPU 3TOM NEPEeBOJAUTH MPAKTHUECKYIO 3a/1ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3HMUECKUX SIBICHUIA;

— OMKCHIBATh U3yYCHHBIE CBOMCTBA TEN U (DU3WUYECKUE SIBJICHHS, HCTIONB3YS (DU3UUIECKUE
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSIS YHEPTUSI, KOJTUYECTBO TEIJIOTHI, yAeTbHAS TEMI0EMKOCTh
BEIECTBA, yAENbHAs TEIUIOTa IUJIABJICHHUSA, YyIelbHas TEIUIoTa MapooOpa3oBaHus, YIelbHas
TEIJIOTa CropaHusi TOIUIMBA, KO3(D(UIMEHT TMOJIE3HOrO JEeHCTBUS TEIMJIOBOM MAIINHBI,
OTHOCHUTENIbHAsl BIAQXKHOCTh BO3AYyXa, OJJIEKTPUYECKUI 3apsij, cujia TOKa, JJIEKTPUYECKOe
HampspKeHHWe, CONMPOTHUBJICHHE NPOBOJHUKA, yNEIbHOE COMPOTHUBIECHHE BEIIECTBa, paboTa u
MOIIIHOCTh AJIEKTPUYECKOTO TOKA); MPU OMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICIH
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYECHUS U €UHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C JIPYrMMH BEJIUYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

—  XapakTepu3oBaTh CBOICTBa Tell, (pU3MUECKUE SIBICHHUS M IPOLECCHI, HCHOIB3YS
OCHOBHBIEC TOJOKEHHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHMSI BEILIECTBA, MPUHIUI
CYIEPIO3UINH ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH OMma s
y4yacTka 1emnu, 3akoH Jxoyins — JIeHia, 3aKkoH COXpaHEeHUs YJHEPTHU; TIPU STOM JaBaTh CIIOBECHYIO
(OopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHUE;

— OOBACHATHh (DU3MYECKHE TPOILIECCHl M CBOWCTBA TEJI, B TOM YHCIE M B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUHMHHO-CIIEICTBEHHBIC CBSI3H,
CTpOUTH OObsiICHEHHE W3 | — 2 JOorM4yeckux MIaroB ¢ Omopoil Ha 1 — 2 WM3y4eHHBIX CBOMCTBA
(buznUuecKuX ABICHUH, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEI;

— pemaTh pacuéTHbIE 337a4u B 2 — 3 JAEHCTBHs, HCHOJB3ysd 3aKOHBI U (HOpMyIbI,
CBsI3bIBarOIME (pU3MUECKHE BEIMUMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJJauyl 3alUChIBATh KPATKOE
yCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JJIS PELICHUs 3a7ayM, BEIOMpPATh 3aKOHBI U (POPMYIIBI,
HeoOXoauMBble Uil €€ pelIeHHs, MPOBOJUTh PAacuy€Thl M CPABHMBATH MOJIYYEHHOE 3HAYCHHE
(¢u3n4ecKoil BETUUNHBI C U3BECTHBIMHU JIaHHBIMU;

— pacClo3HaBaTb HpOGJ’IeMBI, KOTOPBIC MOKHO PpCHINTHL IIPpH IMOMOIIN (1)I/I3I/ILICCKI/IX
MCTOZOB; MUCIIOJIB3ysd OIIMCAaHUC HUCCICAOBAHUA, BBIACIATL MPOBEPACMOC MPCAIIOJIOKCHUC,
OLICHUBATH IMMPABUJIBHOCTD NOPAAKA ITPOBCACHU UCCIICA0BAHNA, ACIaTh BBIBOABI;



— MPOBOJUTH OTIBITHI IO HAOTIONEHUIO (PU3UUECKUX SIBICHUH MM (PU3NYECKUX CBOWCTB
TeNl (KanWUISIpHBIE SBJICHHUS, 3aBUCHMOCTb JAaBJICHHS BO3JyXa OT €ro o0b&Ma, TeMIepaTyphl;
CKOPOCTH npouecca OCTBIBaHUS/HAT PEBAHUS npu U3JIy4YEeHUN oT 1[BETa
M3ITYYaOLIeH/IOTIIOMAIOEl MOBEPXHOCTH; CKOPOCTh HCHApeHHsl BOJBI OT TeMIepaTyphl
KUAKOCTU U IJIOUIaAU €€ MOBEPXHOCTHU; NEKTPU3ALMS T U B3aUMOJEHCTBUE IEKTPUUECKUX
3aps70B; B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3yaJM3alusi MAarHUTHBIX TOJEH
IIOCTOSIHHBIX MAarHWTOB; JIEHCTBUS MArHUTHOIO IIOJSl Ha IPOBOJAHMK C TOKOM, CBOMCTBa
AIIEKTPOMArHWTa, CBOWCTBA  JJIEKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OPMYIMPOBATH
IIPOBEpsIEMbIE TPEIIOJIOKEHUS, CcOOMpaTh YCTAHOBKY M3 NPEJIOKEHHOIO 000pYyIOBaHMUS;
ONMCHIBATh X0/ OTbITA U POPMYIUPOBATH BHIBOIBI;

— BBIIIOJIHATH IPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBHON BIaKHOCTHU BO3JyXa,
CHJIBI TOKa, HANpPSOKEHUsI C MCIOJIb30BAaHUEM aHAIOTOBBIX MPHOOPOB M JATUYUKOB (PU3NUYECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOIIOTHON MOTPELIHOCTH;

— TMPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJIHOM (PU3UYECKOW BETMYMHBI OT JPYroi ¢
WCIO0JIb30BAHNEM IPSMbIX U3MEPEHHH (3aBUCUMOCTb COTIPOTUBIIEHUS POBOJIHUKA OT €r0 JUIUHBI,
IJIOIIAIM TOMEPEYHOr0 CEYEHUS W YAEIBHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHMKA; CHIIbI
TOKAa, WAYIIEr0 4Yepe3 MPOBOJAHMK, OT HANpPsDKEHUS Ha IPOBOJHMKE; HCCIEIOBaHUE
MIOCIIEI0BATEIBHOTO U APAJIJIENIbHOIO COEMHEHUH TPOBOIHUKOB): INIAHMPOBATh HCCIIEI0BAHNUE,
coOuparh YCTaHOBKY M BBITIOJHATh U3MEPEHUS, Cleqys NPEUI0KEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOnMIl M TpapuKoB, AeNaTh BHIBOJABI IO
pe3yJpTaTaM MCCIEIOBAHMS,

— TPOBOJUTH KOCBEHHbIE M3MEpPEHHUs (PU3MUECKUX BENUYMH (yIelbHas TEII0EMKOCTh
BEIIECTBA, COIMPOTUBIEHHE TMPOBOJHMKA, paboTa U MOIIHOCTh JJIEKTPUYECKOr0 TOKa):
IUIAaHUPOBATh U3MEPEHHsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl IPEII0KEHHON
WHCTPYKIUH, U BBIYUCIIATH 3HAYCHHE BEIMUUHBI;

—  coOmroaTh TpaBWja TEXHUKHA O€30MacHOCTH IpU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

—  XapakTepu30BaTh NPHUHLHUIIBI ACUCTBUS H3YYCHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOICTB ¢ OMOpPO¥ Ha MX OMUCAHHS (B TOM YHCIE: CHCTEMa OTOIUIEHUS JIOMOB, TUTPOMETP,
napoBasi  TypOMHaA, ammepMerp, BOJbTMETP, CUETYMK  DJIEKTPUYECKOW  SHEpruw,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOpBI,  HArpeBarelbHBIE  ANEKTPONPUOOpPHl  (IIpUMEpHI),
AIIEKTPUYECKHE MPEIOXPAHUTENH; JJIEKTPOMArHUT, SJIEKTPOABUraTelb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAaHUS O CBOMCTBaX (U3UYECKUX SIBICHUW U HE0OXoauMble (QU3UYECKHe
3aKOHOMEPHOCTH;

— paclio3HaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIILHBIC HpI/I60pr 10
CXEMaM 1 CXEMAaTUYHbIM PUCYHKaM ()KH,Z[KOCTHLII;'I TEPMOMCETP, TCPMOC, IICUXPOMETP, TUTPOMETP,
ABUTI'aTC]Ib BHYTPCHHEI'O CropaHusi, 3JICKTPOCKOII, peOCTaT); COCTaBJIATh CXEMbI SJICKTPUYCCKUX
LIEIIEN ¢ MOCIeI0BAaTEIbHBIM M napajieJIbHbIM COCAUHCHHUEM 3JICMCHTOB, pa3jindasi YCIIOBHLIC
0003HaYCHHS IJIEMCHTOB OJICKTPUYICCKUX ueneﬁ;

— TPHUBOJUTH TNPHUMEPHI/HAXOAUTh HMHPOPMAIMI0 O TMpHUMEpax MPaKTHYECKOTO
UCTOJb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU A obOecrieueHHs: 0€30MacHOCTH
npu oOpaleHun ¢ npudopaMM U TEXHMUYECKHMMM YCTPONCTBAMH, COXpPaHEHUs 370pOBbS U
COOJIIOJICHUS. HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpYXKaroIlel cpejie;

— OCYIICCTBJIATH IMOUCK I/IH(I)OpMaI_II/II/I (bHSH‘ICCKOFO COACPIKaHUA B CCTU I/IHTCpHCT, Ha
OCHOBE HMEIOIIUXCS 3HAHUU H HYTéM CpaBHCHHA HOIOJHUTCIIBHBIX HCTOYHUKOB BBIACIATH
HH(bOpMaHHIO, KOTOpas sABJIACTCA HpOTI/IBOpe‘-II/IBOﬁ WJIA MOET OBITh HCHOCTOBCpHOﬁ;



— WCTOJIb30BaTh MPH BBIMOJHEHUH yYEOHBIX 3aJaHUI HAYYHOTOMYISIPHYIO JIUTEPATYPY
(U3NYECKOTO COMEp)KaHMS, CIPABOYHBIC MaTepHajbl, pPecypchl ceTu VIHTepHeT; BIalIeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHHMs HWHGOpPMAIMU M3 OJHON 3HAKOBOM
CUCTEMBI B JAPYT'YIO;

— cozJaBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpAaTKHE YCTHBIE COOOMICHHUs, 0000mas
MH(POPMAIHIO U3 HECKOJBKUX MCTOYHUKOB (PH3MUECKOTO COACP)KAHHS, B TOM YHUCIIE MyOJIUIHO
MIPEJICTaBIATh PEe3yJbTaThl MPOEKTHOM WM HCCIEAOBATEIbCKON JEATEIbHOCTH; IPU 3TOM
IPaMOTHO HCIIOJIB30BAaTh HM3YYCHHBIM TOHATHUHHBIA ammapar Kypca (U3WKH, COMpPOBOXKIATH
BBICTYIUICHHE IIPE3ECHTALUEM;

— TIpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX MPOLIECCOB
pacnpenensats 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33JjauaMH, CIEAUTD 3a
BBINIOJIHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €0, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN
BKJIQJ B JACATEIBHOCTH TPYIIIBI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEUCTBUE, IPOSBIISSL
TOTOBHOCTb pa3peliaTh KOHQIUKTBHI.

9 kJjacc

[IpenMeTHbie pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y
oOyuarouuxcs yMeHHi:

— HCIIOJB30BATh IOHATHUS. CHCTEMA OTC‘-IéTa, MaT€puajibHasA TOYKaA, TPACKTOpPH,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO NBWKCHUs, Aedopmanus (ynpyras, racTudeckas), TPeHUE,
[EHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTb M TIEPETPY3KH; ICHTP TSDKECTH; aOCOIIOTHO
TBEPIIOE TEJIO, IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE; MEXaHHMUECKUE KOJICOAHUSI U BOJIHBI,
3BYK, HH(PA3BYK M YIBTPa3BYK; DIIEKTPOMArHUTHBIC BOJIHBI, IIKaJda 3JIEKTPOMATrHUTHBIX BOJIH,
CBET, OM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPHI UCITYCKAHUs W TIOTJIONIEHUs; anbda-, 6eTta- u
ramMMa-u3JIydeHUs], H30TOIIbL, SiACPHAst SHEPTeTHKA,;

— paznuuath SABJICHUS (PaBHOMEPHOE UM HEPABHOMEPHOE MPSMOJIMHEHHOE IBMKECHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEIHOE IBUKEHHIE, CBOOOIHOE Ma/IEHUE TEJ, pPABHOMEPHOE JIBI)KEHUE
[0 OKPYKHOCTH, B3aUMOJEWCTBHUE Te€J, PEAKTHBHOE [BI)KEHHE, KOJeOaTelbHOE [BUKEHHE
(3aTyxaromue U BBIHYXJICHHbIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa,
MPSMOJIMHEHOE PacHpoOCTpaHEHUE, OTPAKEHUE M MPEJOMIIEHHE CBETa, MOJHOE BHYTpPEHHEe
OTpa)KCHHE CBETa, Pa3lio’KeHHE Oeloro CBeTa B CIEKTP MU CIOKEHHE CIIEKTPalIbHBIX IBETOB,
JCTIEPCUSl CBETA, E€CTECTBEHHAs PAJUOAKTUBHOCTh, BO3HHKHOBEHHME JIMHEHYATOTO CIIEKTpa
W3ITy4eHUs) 10 OMUCAHUIO X XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

— pacro3HaBaTh MPOSIBIICHUE U3YUCHHBIX (PU3MUECKUX SIBIICHUI B OKpY)KaroleM MUpe (B
TOM uuciie GU3NYECKUE SBJICHUS B IPUPOIE: IPUIUBHI U OTJIUBBL, ABMKeHHE TutaHeT CoHeuyHOH
CHUCTEMBI, PEAKTUBHOE JIBW)KEHHE >KMBBIX OPIaHHU3MOB, BOCHPHITHE 3BYKOB >XMBOTHBIMH,
3eMJIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IlyHaMH, 9X0, LIBETA TEJI, ONITUYECKUE SBJICHUS B IPUPO/IE,
Ouosornyeckoe JeicTBHEe BUAMMOTO, YAbTPAa(UOJIETOBOTO U PEHTTEHOBCKOTO H3IIy4eHMI;
€CTECTBEHHBIHN paJJMOaKTUBHBIN ()OH, KOCMUYECKHE JIyUH, paIMOaKTUBHOE U3JTy4eHHE TPUPOTHBIX
MUHEpaNoB; JeHCTBHE pPAJUOAKTUBHBIX W3IYYEHUH HAa OpPraHu3M YelOoBeKa), IMpU 3TOM
MEPEBOANUTH MPAKTUYECKYIO 33aJauy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU
(bu3nUecKuX SBICHUIA;

— OIIUCBhIBATh U3YUYCHHBIC CBOICTBA T€I U (I)I/I3I/I‘-ICCKI/IC SABJICHUSA, UCTIOJIB3Y (I)I/ISI/I‘{CCKI/IC
BCIIMYHHBI (CpCI[HH}I U MIHOBCHHAS CKOPOCTH TECJIa ITPU HEPABHOMCPHOM JIBUKCHHUU, YCKOPCHHUC,
NEepeMCIICHUE, IIYTh, YIJI0BasA CKOPOCTb, CHJIa TPCHUS, CUJIA YIIPYTOCTH, CUJIA TSXKECTH, YCKOPCHUC
CBO60,[[HOFO naacHusi, BCC TECja, UMIYJIbC TEJlIa, HUMIIYJILC CHIIbI, MCXaHUYCCKas pa60Ta u



MOUIHOCTb, IOTCHIMAJIbHAS SHEPT U TEJIA, IIOJHATOTO HAl IOBEPXHOCTHIO 3€MJIH, TOTCHIUAIbHAS
SHEPIUsl CKATOM IIPYKUHBI, KHHETUYECKAsl DHEPrus, MOJIHASI MEXaHUUYECKAsl SHEPrus, MEpUoO U
94acToTa KoJeOaHHi, JUTMHA BOJIHBL, TPOMKOCTb 3BYyKa M BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTehb
MPETOMIICHHUS CPEJIbl); TPHU OMMCAHUU IPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI HCTIOIB3YEMBIX
BEJIMYUH, 0003HAUCHUS U CAWHUIBI (PU3NUECKUX BEITMYMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE
TaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIHMYMHAMH, CTPOUTH TpadUKU H3Y4ECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBJICHUS U MIPOLIECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHUsl DHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLMUI CYNEPHO3ULHMM CHJI, IPUHIIUI
OTHOCHUTENBHOCTH ["anmies, 3akoHbl HpI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCa, 3AKOHBI OTPaKECHUS
U TIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3aps0BOTO M MAaCCOBOTO YHMCEN IPU SACPHBIX
peakuusix; MpU OTOM JlaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alUCBIBATH €r0
MAaTE€MaTHYECKOE BBIPAKEHUE;

— 0OBACHATh (U3NYECKUE TPOIIECChl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYAlMI NMPAKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBIABIISTH IPUUMHHO-CIICICTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHE W3 2 — 3 JIOTUYECKUX IIaroB ¢ OMOpoil Ha 2 — 3 W3Yy4EeHHBIX CBOMCTBA
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

— pemath pacy€THbIE 3a1a4yd (OMUparolivecs Ha cucTeMy U3 2 — 3 ypaBHEHHI),
UCIOJIb3YS 3aKOHBI M (POPMYIibI, CBS3bIBAaIOIIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBUS 33/1a4dl 3alHChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOMIME WM H30BITOYHBIE
JaHHbIE, BHIOMPATh 3aKOHBI U (OpPMYJbI, HEOOXOAUMBIE JIJISl PELIeHMs, TPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKOIN BETMUUHBL;

— pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (HU3HMUECKUX
METO/IOB; HCIIOJIb3Yysl OIKCAaHUE HCCIEeOBaHUsS, BBIACIATH IPOBEPSEMOE MPENIOJIOKEHNUE,
OLICHMBATh  MpPAaBWJIBHOCTh TMOpSAKAa TPOBENEHUS  HUCCIENOBaHMS, JielaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUHN U OTIBITOB;

— TPOBOJUTH OMBITHI 10 HAOIOJICHUIO (PU3NUECKUX SBICHUN WIH (PU3NYECKUX CBOWUCTB
Ten (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUS SHEPTHUU; 3aBUCHMOCTh MEpHOJIa
KoJieOaHui MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYIbl MaJIbIX KOJIeOaHUM; MPSIMOJIMHEIHOE pacpOCTpaHeHUEe CBETa, pasiokeHue 6eaoro
CBETa B CIIEKTP; U3yUYEHHUE CBOICTB M300pa)KEHUs B IIOCKOM 3€pKajieé M CBOWCTB M300paKeHUS
npeaMera B coOuparoleii TuH3e; HaOIroAeHNEe CIUIONTHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUCHHUS):
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 000pya0BaHUS; OIUCHIBATH X0/
OTIBITA U €T0 Pe3ylbTaThl, OPMYIUPOBATH BHIBO/IBI;

— TPOBOJUTH NMPU HEOOXOJUMOCTH CEPHIO INMPSIMBIX U3MEPEHUH, ONpENess CpeaHee
3HAYCHUE U3MEPSIEMON BeUYHHbI ((POKYCHOE PACCTOSIHUE COOMPAIOIICH JIMH3bI); 000CHOBHIBATh
BBIOOD crtoco0a U3MEpEeHHsI/M3MEPUTEILHOTO TTpHOOopa;

— HPOBOJUTH HUCCIICAOBAHUC 3aBHCHUMOCTEM (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJb30BaAHHEM
MPpAMBIX H3MepeHHI>i (38.BI/ICI/IMOCTI:> OyTnu OT BpPEMCHU IPHU PABHOYCKOPCHHOM JIBUKCHHUU oe3
HayaJbHOM CKOpOCTHU, IMCpUOLa KOoJIeOAaHWM MaTeMaTH4YeCKOTO MAasTHHKA OT JJIHMHBI HHWTH,
3aBUCHMOCTHU yTIJIa OTPaXCHUA CBCTA OT yIJla MAACHUA U yIJla MMPEJIOMIICHUA OT YyIJla Ha)leHI/IH)Z
IUIaHUPOBATH HUCCICAOBAHUEC, CaMOCTOSATCIIBHO CO6I/IpaTL YCTaHOBKY, (I)I/IKCI/IPOBB.TB PE3YJIbTAThI
HOHy‘ICHHOﬁ 3aBUCHUMOCTH q)HSH‘leCKI/IX BCJIIMYHH C y‘{éTOM 3aJlaHHOM IMOTrpeIIHOCTHU H3MepeHHfI
B BUJC Ta6J'II/II_[ u Fpa(I)I/IKOB, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM HCCICAOBAHU,

— [POBOAUTH KOCBCHHBLIC HU3MCPCHUSA (I)I/I3I/I‘{eCKI/IX BCINYNH (CpeI[HH}I CKOPOCTh U
YCKOPCHUC TCJIa IPHU pABHOYCKOPCHHOM ABUKCHUU, YCKOPCHUC CBO60,Z[HOFO naacHus, JKECTKOCTh
IPYKXUHBI, KO3(I)(I)I/II_[I/ICHT TPCHUS CKOJIb’KCHUA, MCXaHUYCCKAA pa60Ta 1 MOIIHOCTB, 4aCTOTa U



Nepuoj  KoJIeOAaHWH MaTeMaTHYeCKOro U MPY)KMHHOTO MAasTHUKOB, OITHYECKas CHJIa
coOuparomed  JUH3bI, PAaJUOAKTUBHBIA  (DOH): IJIAHUPOBAaTH  MW3MEpPEHHs;  COOHMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIIEAYs NIPEUI0KEHHON HHCTPYKLIHH;
BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH IIOJIyYCHHBIEC PE3YJIbTATHI;

—  coOmoJaTe mNpaBWiIa TEXHUKH O€30MacHOCTH Ipu paboTe ¢ JabopaTopHBIM
o0opynoBaHuEM;

— pa3nU4aTh OCHOBHBIC PU3HAKU U3YYCHHBIX (PU3UICCKUX MOICIICH:
MaTepuagbHas TOUKa, abCOIIOTHO TBEPOE TEJI0, TOUEUHbII HICTOUHUK CBETA, JIy4, TOHKAs
JIMH33, IUIAHETapHAas MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO A1pa;

— XapaKTepu30BaTh NMPUHIUIBI JEHCTBUS H3YYEHHBIX NMPUOOPOB M TEXHUUECKUX
YCTPOICTB C OMOpOl Ha MX OmucaHud (B TOM 4YHUCIE: CIHUIOMETP, JaTYUKU TOJI0KEHMS,
paccTosiHUS M YCKOpPEHHs, pakeTa, 3XOJOT, OYKH, IepHucKom, (oToanmapar, ONTHYECKHUE
CBETOBO/Ibl, CHEKTPOCKOI, T03UMETp, KaMepa BuibcoHa), MCHOib3ys 3HaHUS O CBOMCTBAX
(bu3nyeckux SABJICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

— HCIIOJIB30BATh CXEMBbI U CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHHUECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIIEHNH YIeOHO -ITPAKTHUECKUX
3aJa4; ONTUYECKHE CXEMBI JUI IMOCTPOEHUS M300pakKeHUH B IUIOCKOM 3€pKajie U coOuparoei
JIUH3E;

—  TIPUBOJMTH TMPUMEPHI / HAXOIUTh HHGOPMAIMIO O MpUMEpax MPAKTUYECKOTO
WCTIONb30BaHUs (PM3UYECKUX 3HAHHWHM B MOBCEIHEBHOW >KM3HU JJIsi oOecriedeHus: 0€30MacHOCTH
npu oOpaiieHuu ¢ MnpudopaMd MW TEXHUYECKHMMH YCTPONCTBAMHU, COXpAaHEHHS 370pOBbS U
coOI0ICHNS HOPM SKOJIOTMUECKOT0 TIOBE/ICHUS B OKpY»Kalolleil cpene;

— OCYILIECTBJIATh MOUCK MHpOpManuu (HU3NYECKOTO coliepkaHus B ceTu MHTepHer,
CaMOCTOSITENIBHO (POPMYIIHUPYsI TIOMCKOBBIN 3aMpOC, HAXOIUTH IMYTH OIMpPENETIeHUs JOCTOBEPHOCTH
MOJIy4eHHOU MH(OpMAaLMK Ha OCHOBE UMEIOIINXCS 3HAHUM U JTOTIOJIHUTEJIbHBIX UCTOYHHUKOB;

— HCIIOJIb30BaTh MPHU BHITIOJHEHUHN YUEOHBIX 3a/IaHUi HAYYHO -MIOMYJIAPHYIO JINTEPATYpPy
(bu3NUecKoro coaepXaHus, CIpaBOYHbIE MaTepualibl, pecypcbl cetu HTepHeT; BiajeTh
npuéMaMu KOHCIIEKTUPOBAHMUS TEKCTa, IpeoOpazoBaHusi MHGOpMalMU U3 OJHOI 3HAKOBOM

CUCTEMBI B APYIYIO;

— CO3JaBaTb COOCTBEHHbBIE ITUCEMEHHBIE U YCTHBIC COO6H.[€HI/IH Ha OCHOBC HH(i)OpMaHI/II/I
U3 HCCKOJBKHMX HCTOYHHKOB (1)I/ISI/I‘I€CKOI"O COACPIKaHUA, HY6J'II/I‘IHO MNpEACTaBJIATb PE3YJIbTAThHL
HpOGKTHOﬁ 50051 HCCHCHOB&TGHBCKOﬁ ACATCIIbHOCTU, IIpU OJTOM TI'PAMOTHO MCIIOJIb30BATH
H3y‘l€HHHI>i MMOHATHHHBINA arrapar u3y4acMoro pasjiciia (1)I/ISI/IKI/I N COIIPOBOKIAATH BBICTYIIJICHUC
npee.eHTauI/Ieﬁ C y‘IéTOM 0coOeHHOCTEN AyAUTOPUHN CBEPCTHUKOB.



YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA

» ®usuka, 7 xnacc/ Ieppmkun A.B., O0mmecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

» ®usuka, 8 kinacc/ [leppimkua A.B., O0mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®usnka, 9 kmace/ [epeimkun A.B., I'yrauk E.M., O011ecTBo ¢ orpaHU4eHHON
O0TBETCTBEHHOCTHIO «[[PODA»; Axkuroneproe obmiectBo «M3aarensctBo «IIpocBemnieHme»

METOANYECKUE MATEPUAJIbI AJIS1 YUUTEJA
7 KIIACC
1.PaGouas mporpamma.
2. [Iporpammbl 0ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 Kkiaccel
(aBToprl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHHK).
3. PaGouas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YUYEOHUKOM:

4. Tleppimkun A.B. @usuka. 7 kinacc. YueOHUK 1 00111e00pa30BaTelIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BoripocoB u 3aaa4 mo ¢usuke. 7-9 k1. — M.: [Ipocsemenue, 2010. —
192c.

8 KIIACC

1. Pabouas mporpamma. ®usmuka. 7 — 9kiacchl: y4eOHO-METOINIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzx.,crepeotum. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 0011ero oopazoBanus. dusuka. 7 — 9 kiacchl
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHU C

BBIOpAHHBIM Y4EOHUKOM:

4. llepoimikun A.B. ®usnka. 7 knacc. Y4eOHUK [T 00111€00pa30BaTENbHBIX YUPEKICHHH .
M.:Ipoda. 2011

5. Jlykammk B.W. CoopHUK BOmpocoB U 3aau 1o ¢usuke. 7-9 k. — M.: [Ipocemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHsle paboTsl. KOHTpobHBIE 3a1aHUs. —
Caparos:JIuueit, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble MaTtepuansl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yue6Ho-MeToauueckoe nocodue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Ileppikun @usuka-8xin 2017 M. JIpoda



11.H.B. ®unonoBuy Meroanyeckoe mocobue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe U KOHTPOJIbHBIE paboThI-8 kimacc 2017 M.
Apoda

13.B.B. [llaxmarosa ,0.P. Illedep Auarnoctudeckue padotsl -8 kimacc 2016 M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Io3oiickuii Cooprrk Borpocos u 3amad 2015 M. [Ipoda

9 KJIACC

1. Pabouas mporpamma. ®usnka. 7 — 9xmaccel: yaeOHO-METOMUECKOTO OCOOus
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpasoBanus. Pusnka. 7 — 9 kiaccel
(aBTOprI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGoyas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepeimkun A.B. @usuka. 7 knacc. YueOHUK JIst 00111e00pa30BaTelIbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOTIpoCcOB U 3aaa4 1o pusuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —
192c.

6. Kupuxk JI.A. ®u3uka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE Pa0OTHI. —5-€
n3manne,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlabopatopHsie paboTsl. KOHTpOsIbHBIE 3a1aHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoapHO-m3MepuTenbHbIe MaTepuaibl. usnka. 7 knacc/Coct. H.W. 3opun. — 2-¢
3., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-mMeroaunaeckoe nmocooune/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KoHTposbHBIE U caMOCTOSITENIbHBIE PabOTHI 10 (pu3uke. 9 knacc: k yueOHuky A.B. [leprimkuna,
E.M. I'yrauk «®uszuka 9 kmace» / O.U. I'pomrieBa. — M.: U3natenscTBO «OK3amen», 2014.
Tectel o ¢usuke. 9 kiace: k yaeouuky A.B. Ilepeimkuna, E.M. I'ytHuk «Pusnka
9 kmacce» / O.U. I'pomuieBa. — M.: U3natenbcTBO «OK3ameny», 2010.
dusuka. 9 kirace. Temarnyeckue TeCTOBBIE 3a0aHus I moarorosku Kk [ A. / aBt.- coct.: M.B.
boiinenko, O.H. Mupouikuna. — SIpocnasis: OOO «Axkagemus pa3Butus», 2014.

HUOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

7 KIIACC
. bubnnoreka — Bc€ mo npeamery «dusuka». — Pexxum noctyna: http:// www.proshkolu.ru
2. BuzeoomnsITsl Ha ypokax. — Pesxum poctyma: http:/fizika-class.narod.ru
3. Enunas xomnekius nudpoBbeIX 00pazoBaTeabHbIX pecypcoB. — Pexxum nocrtyna: http://school-
collection.edu.ru

4. VIHTepecHbIe MaTepualibl K ypokaM (PU3UKH 10 TeMaM; TECTHI [0 TeMaM; HarJIsITHbIE TI0COOuS
K ypokaM. — Pesxxum nocryma: http://class-fizika.narod.ru

5. Mudpossie oOpazoBaTenbHbie pecypchl. — Pexum moctyna: http://www.openclass.ru

6. DnexTpoHHbIe yueOHHUKH o pusuke. — Pexxum noctyna: http://www.fizika.ru

8 KJIIACC

1. bubnuoreka — Bc€ mo nmpeamery «Puzuka». — Pexxum moctyna: http://www.proshkolu.ru

2. BuneoomnsITsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru



3. Enunas xosuteknus nudpoBeIx 00pa3oBaTenbHBIX pecypcoB. — Pexxum moctyna: http://school-
collection.edu.ru

4. HTEpecHbIe MaTepHalIbl K YpoKaM (PU3UKHU IO TeMaM; TECTHI TI0 TeMaM; HarJIsTHbIC TIOCO0Ous
K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. [udpoBeie oOpa3oBarenbHbIC pecypehl. — Pexwm moctyma: http://www.openclass.ru

6. DieKTpOHHBIC YUeOHHKH 10 (u3uKe. — Peskum moctyma: http://www.fizika.ru

9 KJIACC

1. BugeoomnsiTel Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enunas xomneknust i poBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocryna: http://school-
collection.edu.ru

3. VHTepecHble MaTepUalibl K ypokaM (GU3HMKHU 110 TEMaM; TECTHI 110 TeMaM; HaTJISITHbIE TI0COOHS
K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. lludpossie 00pa3oBaTenbHBIC pecypchl. — Peskum noctyna: http://www.openclass.ru
5. DnektpoHHbIe YueOHUKH 110 dusuke. — Pexxum mocrtyna: http:// www.fizika.ru

6./lucranmmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTkpsIThIi K1acc. CeTeBoe
obOpazoBatesbHOE cooOriecTBo. http://www.openclass.ru/node/109715

7. Enunas xosuekuust nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanpHbIi LIEHTP UH(POPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://www.fcior.edu.ru/
9. UnTepHert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsa6ps» Matepuainsl o ¢usuke. http://archive.1september.ru/fiz

11. AunmManuu pusnueckux 00bekToB. http://physics.nad.ru/

12. XXuBas ¢usuka: oOydatomias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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	7 класс
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