MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

MunucrepcTBo odpasoBanus KpacHosipckoro kpas

MyHuuMnaJdbHbIA 0TAC] 00pa3oBaHus aAMUHUCTpauuu bepe3oBckoro paiiona

MyHununajbHoe 0101KeTHOe 001e00pa3oBaTe/IbHOE YUPeKIeHue
«bepe3oBckan cpeanss mkojaa Ne 1 um. E.K. 3pipanosa»

PACCMOTPEHO
MOO ecTecTBEeHHO-00IECTBEHHEIX
JUCIHUITIIINH

( )
[Iportoxomn Nel
or" " 202 T

PACCMOTPEHO
MOO ecTecTBEHHO-00IECTBEHHBIX
JTUCIUIIIIMH
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or" " 202 T
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( )
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or" " 202 1.

AnekcaHJIpoBHa

COI'VIACOBAHO YTBEPXKIAIO
3amecTuTens AupekTopa no Y BP nupexkrop MbOY BCII Ne 1 um. E.K.
( ) 3bIpsHOBA
R 202 T ( )
ITpuxa3z Ne
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COI'VIACOBAHO YTBEPKIAIO
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R 202 T ( )
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R 202 T
COI'ZTACOBAHO YTBEP/KIAIO
3amecturens qupekTopa mo YBP mupekTop MBOY BCIII Ne 1 um. E.K.
( ) 3BIpsIHOBA
" 202___ T ( )
ITpuxas Ne
" 202__r

Pa6ouasi nporpamma
yueOHoro npeamera «®u3uka»
U1 oOyJaromuxcs 7-9 Kinaccos

CocraBuTensb:

yuuTeNnb (PUUKU
Hukutuna Jlapuca

. bepeszoka 2025



HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke Ha ypoBHE 0a30BOTO 00IIEro 0Opa30BaHMs COCTABJICHA Ha OCHOBE
MOJIOKCHW W TpeOOBaHWUH K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTeNbHOM mporpammel, npeacrasieHHoil B ®I'OC OO0, a Takxke ¢ yueToMm QeneparbHOR
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Dusukay.

CopnepxaHue nporpammbl Mo (pU3MKE HANpaBIE€HO HAa M3YyYEHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH YyYallUXCSd W H3YYeHHE OpraHm3anui (U3MKM Ha AEATENbHOCTHOW OCHOBe. B
nporpaMme 1o (u3nuke HaOIIOAAI0TCS BO3MOKHOCTH M3Yy4EHHs] MPEIMETOB B paMKax TpeOoBaHUI
OI'OC OOO k craHAApTHBIM JUYHOCTHBIM U METApPEIMETHBIM pe3yabTaTaM OOyueHHs, a TaKkKe
MEXIpPEIMETHbIE CBS3M €CTECTBEHHOHAayUHBIX IIpPeIMETOB Ha YpOBHE 0a30Boro ooOuiero
o0pazoBaHwUsI.

[IporpamMma no ¢u3uke ycraHaBiauBaeT oOIMI yueOHBIN MaTepuai o rojgam oOydeHus (Io
KJlaccam), IpejylaraeT IpUMEpPHYIO MOCIE0BATENbHOCTh U3YUEHUsI TEMbI, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHUS IPEIMETHOTO COAEP KAHUSI U yUETE BO3PACTHBIX MEPUOI0B O0yUESHHUSI.

ITporpamma no ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHMsI METOJMYECKOW MOMOIIM YYUTEIIO B
co37aHuu paboydel mporpaMMBbI 10 y4eOHOMY MpeIMETY.

Ouznka SBISETCA CUCTEMOOOPA3YIOIMIMM Jisi €CTECTBEHHOHAYYHBIX HAy4YHBIX MPEIMETOB,
3aKOHBI KOTOPOW MPOHMUKAIOT B OCHOBY MPOIIECCOB W SIBJICHUH, M3y4aeMbIX XHUMHUEH, OMOJIOTHUEH,
acTpOHOMHEW M (PU3NUECKOW reorpaduei, BHOCUT BKJIAJ B IOJYYCHHE ECTCCTBEHHOHAYy4YHOM
KapTUHBI MHpa, oOecnieurBasi Hanbosiee spkue GopmMbl MPUMEHEHHUS] HAYYHOTO METOJAA MO3HAHUS,
TO €CTb BBIXOJ] U3 MOCJIEI0BATENbHBIX 3HAHUN O MUPE.

O,Z[Ha U3 I'JIaBHBIX 3aJa4 O6H_ICCTBCHHOI‘O O6pa30BaHI/I$I B II0CJICO0OBATCIIbHOM O6pa3OBaHI/II/I
3aKJIr04yajacb B paHHCI;'I CCTCCTBCHHOHaquOfI T'paMOTHOCTHU U MHTEPECE K HAYKE CPCAU YyUaAlIUXCA.

OOyuenune ¢usnke Ha 0a30BOM ypOBHE IIpeIoJiaraeT BIaJeHUE KOMIIETEHTHOCTHIO,
XapaKTepHU3yIOIIel eCTEeCTBEHHOHAYYHYIO TPAMOTHOCTb!

HAaYy4YHOC 00BsCHEHHE HBHGHHﬁ;
OLCHMNBATh U IOHUMAaTb 0COOEHHOCTHU HAay4HBIX I/ICCJIG,Z[OBaHI/Iﬁ;
HUHTCPHIPCTUPOBATD AAHHBIC 1 UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JIA ITOJIYYCHH A BBIBOIOB.

Lenn wusydenus ¢u3Mkun Ha YpoBHe 0a30BOro o0mero oOpa3oBaHHs HEOOXOIUMO B
Konnenuuu mnpenopaBanusi yueOHoro mnpeamera «®usuka» B 00pa30BaHUU OpraHU3aLUN
Poccuiickoit ®enepanuy, peayn3ylOIIUX OCHOBHBbIE 00LIe00pa3oBaTebHbIE  IPOTrPAMMBL,
yIBepkaAcHHON pemenneM Kosuterum MunucrepcrBa npocsemieHust Poccuiickoit ®enepanuun
(mportoxon ot 3 nexabpst 2019 r. Ne [TK4BH).

Hean n3yvyenus Gpu3nku:

HpI/IO6peTeHI/Ie HHTEpCCa U CTPCMIICHUA 06yqalonmxc51 K HAYYHOMY HU3YYCHUIO ITPUPOALI, Pa3BUTUC
HUX UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I\/’I;

pa3sBUTUC HpeI[CTaBJ'ICHI/Iﬁ O HAY4YHbIX MCTOHAX IIO3HAHUA U YHPABJICHUC HUCCICAOBATCIBCKUM
OTHOIICHUEM K HNPUPOAHBIM SIBJICHUSAM,



METO/Ibl HAYYHOTO MHUPOBO33PCHUS KaK Pe3yJIbTaT M3YYCHHUsS OCHOB MaTepPHU U (PyHIaMEHTAIbHBIX
SABIICHUH (DU3UKHU;

NPE/ICTABICHHBIC POJUKU (DU3UKH JUIS Pa3BUTHS APYTUX BUIOB HAYKU, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TMPEICTABICHHBIX BO3MOXKHOCTEH 0 Oyaymem Oyaymed mnpodeccuoHaIbHON
JEATEIILHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOrOTOBKA K TIEPCIIEKTHUBY OOYYCHHUS B 3TOM HAIIPaBJICHHU.

JlocTmkeHue 3TUX LEJIeH MPorpaMMbl 0 (PU3HMKE Ha YPOBHE OCHOBHOTO 00IIIEero 00pa3oBaHUs
TIPY PEIICHUN CIICIYIOMNX 3a/1a4 |

MpUOOpeTeHNe 3HAHUH O CJIOXKHBIX KOHCTPYKIMSIX BEIIECTB, O MEXaHWYECKUX, TEIUIOBBIX,
AIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOpEeTEHNE YMEHHI OIMHMCHIBATh W OOBSCHATH (PU3WYCCKUE SBICHUS C HCIOJBb30BAHUEM
HMEIOIIUXCS 3HAHUIA;

OCBOCHHE METOJIOB PEIICHUSI MPOCTEUINX PACUYETHBIX 3a7ad C HCIIOIh30BaHUEM (DU3HMUECKUX
MOJIeJIeH, TBOPUYECKHUX M MPAKTUKOOPHUEHTHPOBAHHBIX 3134,

MPOBEJICHUE YMEHUH HAOMIOACHHUS 32 TPHUPOJHBIMHU SBJICHUSMH € IPOBEJCHUS OIBITOB,
mabopaTopHBIX PabOT U IKCIEPUMEHTAIBLHBIX HCCICIOBAHUN C UCTOJIB30BAHUEM HM3MEPUTEITBHBIX
puOopoB;

OCBOEHHE TIPUEMOB padboT ¢ mHpopMarnmeit 0 GU3NIECKOM COJEP)KaHUU, BKITFOYast HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUSX (DU3UKH, aHAIN3 U KPUTHICCKOE H3MEpEHUE HHPOPMAITIH;
3HAKOMCTBO €O cepamMu TPOPECCHOHATLHON JEATEIBLHOCTH, Tepexoapl C (U3UKOH W
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HUSCKON HAYKH.

Ha wsyuenne ¢usukn (0a30BBI ypOBEHB) HA YpOBHE 6a30BOTO OOIIEr0 00Opa3OBaHMs
otBoauTcs 238 wacoB: B 7 kiacce — 68 uacoB (2 yaca B Hezeno), B 8 kiaacce — 68 yacoB (2 gaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEITIO).

[Ipennaraemslii B mporpamMmme 1o Gpu3ukKe nepeyeHs J1abopaTOPHBIX pabOT U OMBITOB HOCUT
pEKOMEHAAaTENbHBINA XapaKTep, YYUTEIb JeflaeT BHIOOp MPOBEACHHS IAOOPATOPHBIX paboT U
OTIbITa C YUETOM MHJIUBUIYATbHBIX 0COOEHHOCTEN 00yUaIOIUXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX

SaﬂaHHﬁ, npeajiaracMbiX B paMKax OCHOBHOTO I'OCyJapCTBCHHOI'O 5K3aMCHa I10 (1)I/ISI/IK6.

COJEPKAHUE OBYYEHUA



7 KJIACC

Pa3nen 1. ®usuka u ee POJIb B MO3HAHUHU OKPY:KaIOIlero Mupa.

®usuka — Hayka O npupoie. SIBieHus npuponabl. OU3HYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue pasMepbl. M3mepenue ¢uznueckux BeaMYMH. DPuU3NYECKHEe NPUOOPBHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CHCTeEMa YCTaHOBKH.

Kaxk ¢u3zuka u npyrue ecTecTBEHHbIC HAYKH U3YYarOT NMPUPOTy. ECTeCTBEeHHOHAYYHBIN METO/
MO3HAHMS: HAOJIOICHHE, TIOCTAHOBKA HAYYHOTO BOINPOCA, BBIIBMYKEHUE TUIIOTE3bI, SKCTIEPUMEHT 10
BHEIIIHEW TrumnoTe3e, oObACHEHHE HAOMIOJeHUs siBiieHus. Omucanue ¢Gu3nueckux TpeOOBaHHM C
HOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHHUYECKHE, TETUIOBBIE, AIEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBIICHHUSI.
2. @®wusndeckue TpruOOPHI U TPOBEICHUE U3MEPEHUN OOBIYHBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnuwie pabomel u onvimel.

Omnpenenenre UeHbl JeJIEHUs U3MEPUTEIHLHOTO MPUOOpa.

N3Mepenne pacCTosTHUM.

N3mepenue o0bema KUAKOCTH U Tella Tela.

Omnpenenenue pa3MepoB MaJIeHbKUX TEl.

WN3mepenue TemmepaTypsl MpU TOMOIIM KHAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIEPATYPHI.

6. IlpoBeneHuwe wucCcleAOBaHUA KOHIIETITYaJbHBIX THUIOTE3: JAIBHOCTH IMOJIETA IIApUKA,
MYIIEHHOTO 10 TOPU30HTAJIH, TeM O0JIbIIIEe, YeM OO0JIbIe BEICOTA MaICHUSI.

arwdPE

Pa3znea 2. [lepBoHayasibHble CBeJIeHUS 0 TOCTPOEHUH BelecTBa.

CTpoeHHe BEIIECTB: aTOMbI M MOJICKYJbI, UX pa3Mmepbl. ONbITHI, TOKa3bIBAOIINE CTPOCHHE
o0OBeKTa.

Z[BI/I)KCHI/IC JyacTul BCIICCTBA. CBs3b CKOPOCTH JABWXCHHUA HYaCTUL] C TeMnepaTypoﬁ.
EpOYHOBCKOC JABMXXCHHC, ,I[H(l)(1)y31/lﬂ. BzauMmogeiicTBHe YacTHIl BEIIECTBA: MPUTAKCHUEC U
OTTAaJIKUBAHHC.

AFpeFaTHLIC COCTOsAHHA BCHICCTB: COCTAaB ra3os, JKUJIKOCTEH U TBép,[[BIX (KpI/ICTaJIJ'II/I‘{CCKI/IX)
TCII. BzaumocBs3b MCKIAY  SABJICHUSIMU B Pa3HbIX arperaTHbIX COCTOSHHUAX u nux
ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcoOeHHOCTH arperaTHbIxX yCTpOfICTB BOJbI.



emoncmpayuu .

1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.
2. Hab6mronenue nuddys3un.
3. HalumroneHue 3a HanpaBlieHUEM, OOBSICHICMbIM PUTSHKCHUEM W OTTAJIKHBAHUEM YaCTHI.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka quamMeTpa aToMa METOJIOM PSIOB (C MCTOIb30BaHNEeM (oTorpaduii).
2. OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS rasa.
3. OmbITel 00HAPYKEHBI 110 JEHCTBUIO CHJIOBOTO MOJIEKYJISIPHOTO TIPUTSDKCHUSL.

Paznen 3. /IBu:kenue u B3anuMojeiicTBue TeJl.

Mexannueckoe nBukeHue. PaBHoMepHOe U HepaBHOMepHOe nBuxkeHue. Ckopoctb. CpeaHsis
CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu v BpeMeHu IBUKEHUS.

SBnenune nHepunn. 3aKoH MHEpUMU. B3anmoaeiicTBHE TN KaK MPUYMHA U3MEHEHUS CKOPOCTH
IBO>KeHUs Tel. Macca kak Mepa mHepTHOCTH Tena. [LmoTHocTh BemiecTBa. CBsA3b MJIOTHOCTH C
CoJIepKaHuEM MOJICKYJ B €IUHHUIIE 00beMa BEIIeCTBa.

Cuna Kak xapakTepucTuKa B3aumoaeicTus tei. Cuna ynpyroctu u 3akoH ['yka. 3sMepenue
CWJIBI C ITOMOUIBIO0 JUHAMOMETpA. SIBlieHue TATOTeHUs U cuiia TsokecTu. Cuia TSKECTH Ha APYTrux
manerax. Bec tema. Heecomocth. CloK€HHME CHJI, HANpPaBJCHHBIX 110 OJHOW MPAMOM.
PaBHoxelicTByromas cuina. Cumna tperus. TpeHne CKoJIbKEeHUs ¥ TpeHHe HeokuganHo. O0ydyeHune B
MIPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHH4ECKOTO IBYIKEHUS Tea.

H3Mepenne CKopocTu MPSAMOJIMHEHHOTO ABUKECHHUS.
HalGnronenue siBIeHU HHEPITUH.

Hab6nronenue 3a n3MEHEHHEM CKOPOCTH IPH BKIIOUCHUH TEI.
CpaBHeHME MacChl 10 B3aUMO/JICHCTBUIO TEI.

CroxeHue cuJjl, HalpaBJICHHBIX MO0 OJTHOW MPSIMOA.

ok~ wNE

Jlabopamopusie padomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO [BIDKEHHUS (LIapuka B IKUAKOCTH, MOJIETHU
ABTOMOOWJISA | T. 1.).

2. OmpeneneHue cpenHed CKOPOCTH CKOJBXKEHHsS Opycka WM IIapuKka MO HAKIOHHOU
IUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TENA.

OnBITHI, IEMOHCTPUPYIOIINUE CUITY BO3JIEHCTBHS (JIeopMaIlii) MPYKUH OT TPUITOKEHHOM.

5. OmbITEL, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TpPEHHS OT Beca Tela W Xapakrepa
COTIPUKACAOIIUXCS T,

&



Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH U rasa.

JlaBnenue. BoO3MOXKHOCTM yIpaBlIeHHs W YyBeIW4YeHUs JaBicHusA. J[laBienue rasa.
3aBHCHMOCTh JIaBJICHHUS raza oT oObema, Temreparypsl. llepenavya mgaBneHust TBEPABIMU TEIAMHU,
KUAKOCTAMU U rasamu. 3akoH Ilackans. IIHeBmarnueckue MalmMHbl. 3aBUCUMOCTH JABJICHUS
KHUJKOCTH OT 3Hepruu. I'mapocratuyeckuii napagokc. Coobmaronmecs: cocynsl. I uapapamueckue
MEXaHU3MBI.

Atmocdepa 3emimm u armocdeproe mapineHue. [IpUuMHBI CymIeCTBOBAHHS BO3IYLIHOTO
motoka 3emnu. Omnwir Toppuduerm. HWM3mepenue armocdepHOro HaBJIeHUS. 3aBUCUMOCTH
aTMOC(EpHOTO JTaBJICHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubops! i n3mMepenus atMochepHoro
JTaBJICHHUS.

JleiicTBUE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BeiTamkuparomias (apxXxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.

3aBUCHMOCTD JABJIEHUS I'a3a OT TEMIIEPATYPHI.

[lepenada naBneHUs KUIKOCTHIO M Ta30M.

Coobmmaronmecs: CoCybl.

I'mapaBnuueckuit nmpecc.

[IposiBienne neicTBUs aTMOC(HEPHOTO TABJICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00beMa MOTPYKEHHOW YacTH Tejla U IUIOTHOCTH
HKUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJTbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue 1uiaBaHus TeN: IUIaBaHUE WM MOTPYXKEHUE Tell B 3aBUCUMOCTU OT COOTHOIICHHUS
IJIOTHOCTH TeJa U )KUIKOCTH.

o0k wNPE

Jlabopamopnuwie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOTrpyKEHHOM B )KMJIKOCTh YacTH
Tela.

2. OmpeneneHue BHITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KUKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOIICH CUJIbI, IEHCTBYIOIIEH Ha TENO, B XKHUJIKOCTH, U3
Macchl Teja.

4. OnpIThl, AEMOHCTPUPYIOIIME CHJIOBYIO HAarpy3Ky, BBITAIKMBAIOLIYIO, JEHCTBYIOUIYIO Ha
TEJI0O B JKMJKOCTH, OT 00beMa MHOrpYyXKEHHOM B JKHMJKOCTb YaCTH Tejla M OT IUIOTHOCTU
AKHUJIKOCTH.

5. KoHcTtpynpoBaHue apeoMeTrpa WIM NPOEKTUPOBAHME JIOAKM U  OIpPENEICHHE €€
IpPy30M0IbEMHOCTH.

Pa3nea S. PaGora u MomHOCTb. JHEpIHs.
Mexannyeckasi pabota. MOITHOCTb.
[IpocThie MeXaHU3MBI: pblYar, OJ0K, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.

[TpumeHeHne npaBuil paBHOBECHUS pblyara K 010Ky. «3o10Toe npasuio» mMexanuku. KITJ[ mpocteie
kputepun. [IpocTbie MexaHU3MBI B OBITY M MEXaHHYECKOE 000pyI0OBaHHE.



Mexannueckasa s3Heprus. Kunetnueckas u noreHunaibHas sHeprus. [IpeBpaieHue oaHOro
BH/Ia TEXHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHUsI SHEPTUH B MEXaHUKE.

Jemoncmpayuu.
1. IIpumepsl MPOCTHIX KPUTEPUEB.

Jlabopamopnuie pabomel u onvimol.

1. OmnpeneneHue CUIbl TPEHUSI IPU IBKEHUU TeJa 110 TOPU30HTAIbHONW TOBEPXHOCTH.
2. HccnenoBanue yClIOBUM paBHOBECUS pblyara.
3. Msmepenue KII/] HakJIOHHOM IJIOCKOCTH.
4. H3yuyeHue 3aKOHOJATEIBCTBA M0 COXPAHEHNUIO XUMUYECKON SHEPTUH.
8 KJIACC

Paznen 6. TensioBbie ABJICHUSA .

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKUX TEOpUi BemiecTBa. Macca u pa3Mmepbl
aTOMOB ¥ MoJyiekyd. OIBITBI, TMOATBEPKAAIONIME OCHOBHBIE TIOJOXKEHHUS MOJEKYISIPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, MKUAKOTO U Ta3000pa3HOTO COCTOSIHHMS BemlecTB. Kpucraminueckue u
amop¢ubie Tena. OObsICHEHHE CBOMCTB Ta3oB, )KHMIKOCTEH M TBEPABIX TeJl Ha OCHOBE MPUHIIUIIOB
MOJIEKYJISIpHO-KHHETHYeCKOH Teopud. (CmauuMBaHWe M KalWUIApHBIE SBJICHUSA. 1erioBoe
paciiupeHue u cxxaTue.

Temnepatypa. TemnepaTypa cBsi3u CO CKOPOCTHIO TEIIJIOBOTO JBMKEHUSI YacTHIl. BHyTpeHH s
sHeprusi. CrocoObl HM3MEHEHHs] BHYTPEHHEW SHEpruu: TeIvloneperaya M COBEpIICHCTBOBAHUE
paboTel. Busel Teronepenaun: TeriIONpPOBOIHOCTh, KOHBEKIIHS, U3JIyUYEHUE.

KommuecTBOo TEIUIOTHI. VYnaenbHas TEIIOEMKOCTh BEILECTBA. TemnooOMeH M TEIJIOBOE
OTHOIICHHUC. ypaBHCHI/Ie TemoBoro Oamanca. IlmaBiaenue u OTBCPJACBAHUC KPUCTAJIMYCCKUX
BEIIECTB. YJieNbHas TEIUIOTAa ILIaBJICHUS. Hap006pa3013aHI/Ie U  KOHACHCAaI M. I/IcnapeHHe.
Kunenue. VaenbHas TemniaoTa Hap006p330BaHI/I$I. 3aBUCUMOCTh TEMIICPATYPBI OT aTMOC(l)CpHOl"O
JaBJICHHA.

BnaxnocTh BO3ayXa.

9HepFI/I$I TOILUIMBA. Y AeJbHas TEII0Ta CTropaHus.

[Tpununs! paboTe! TemoBsix asurateneit KI1J{ tennosoro aurarens. TemnoBbie 1BUTATENN
U 3alUTa OKPYXKaroIleH Cpeibl.

3aKoH COXpaHCHUS U HpCO6p8.30BaHI/I$I OHCPI'UH B TCIVIOBBIX ITPOIIECCaX.



emoncmpayuu .

Habmoienne OpoyHOBCKOTO JIBHKEHUSI.
Hab6monenue muddysumn.
Habnronenue 3a HarpaBlieHHEM CMauMBaHUS U KaMJUIIPHOTO BO3/ICHCTBHSL.
Co0mroieHe TEIIOBOTO PACIIMPEHHS TEIL.
N3menenue JaBJICHUA T'a3a IPU COXpaHCHUHN O6T)€Ma W HarpeBa WJin OXJIaXXJACHU.
[IpaBuiia u3MepeHus TeMIeparypsl.
Bunel Tenonepenayu.
OxutaxkieHue Mpu COBEPIICHCTBE PaOOTHI.
Harpes npu coBepiieHnn padoThl IPOU30IIET.
. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.
. HaGmonenue 3a 3010TOM.
. CoOnroieHre NOCTOSIHHOM TeMIIEpaTyphl MPH IJIaBJICHHUH.
. MOI[GJ'H/I TCIIJIOBBIX HBHF&TCHCﬁ.

©ooNoORwWD R
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Jlabopamopnwie pabomel u onvimel.

OnbITEI 0OHAPY)KEHBI 110 JCHCTBUIO CHJIOBOTO MOJIEKYIISIPHOTO TIPUTSHKCHHUSI.

OMBITHI IO BBIPANTABAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIA caxapa.

OMBITHI IO COOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.

Omnpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OMBITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHHS BO3/lyXa OT €ro 00beMa M HarpeBa wiv

OXJIQKICHHS.

6. IlpoBepka rTHMOTE3sl JHHUH B 3aBUCHMOCTA OT JUIMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmronenue 3a M3MEHEHHWEM BHYTPEHHEW SHEPTrUM Tejla B pe3yjbTaTe TeIulonepenadu u
paboTHl BHEIIIHUX CHIL.

8. HccnenoBanue sSBJIEHUH TEIUIOOOMEHA MPU MTEPEMENTUBAHUN XOJIOAHOW U TOPSYEH BOJIBI.

9. OmpexaeneHrue KOJMYECTBA TEIUIOTHI, MOJYYCHHOW BOJBI NPH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITATUHIPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

11. WccnenoBanue nmporecca yHUUTOKECHUSI.

12. OmnpeneneHre OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

13. OmnpeneneHue yAenbHOM TEIIOTHI IIABICHUS JIbJA.

gD

Paznea 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

3J'IeKTpI/ISaI_II/IH TCII. I[Ba BUJa SJICKTPHUUYCCKUX 3aps0B. BzaumoeiictBue 3aps’KCHHBIX TCII.
3aKoH KyJ'IOHa (38.BI/ICI/IMOCTB CHJIbI B3aUMOOCHCTBUS 3apsOKCHHBIX TCJI OT 3apsia 3apsald0B H
PacCTOSAHUA MCIKIAY TeJ'IaMI/I).

9J'IeKTpI/ILIeCKOC II0JIC. HaHpﬂ)KéHHOCTB BHEIIIHUX IIOJICH. HpI/IHHI/IH CYyIEepIro3snuuun
QJICKTPUYICCKUX moJien (Ha Ka4CCTBCHHOM ypOBHe).

Hocurenu QJICKTPUYCCKUX 3apsaa0B. SJICMCHTapHBIﬁ MCXaHU3M 3apsdaaa. CTpOCHI/IC aToMa.
HpOBO,Z[HI/IKI/I " JUSJICKTPUKHU. I[J'I}I COXpaHCHUA 3apsaa.



DNEeKTPUYECKUM TOK. Y CI0BUS MO IepKaHus Toka. VICTOUHMKY MOCTOSIHHOTO TOKA. [leficTBus
UIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B JKUIKOCTAX U
rasax.

Onexktpuueckass nenb. Cuna Toka. JnekTpuueckoe HampsbkeHue. ComnpoTuBiieHHE
IPOBOJHUKA. YJEIbHOE CONPOTHBICHHME BemlecTBa. 3akoH Owma i ydacTKa  LeTH.
ITocnenoBarenbHOE U MapaIeIbHOE COSANHEHNUE IPOBOTHUKOB.

Pabota M MOIIHOCTH OTKIIOYEHHUS TOKa. 3akoH J[xoyns—JIeHma. Dnekrpuueckue Henu u
aJIeKTpUYecKas 3Heprus notpeduteins B 0biTy. KopoTkoe 3akitoueHue.

ITocTossHaple MarHuThl. B3awmmojeilicTBHE ITOCTOSHHBIX MAarHWTOB. MAarHmTHOE TOJe.
MarnuTtHoe nojie 3eMJId U ero 3Ha4eHUe I Ku3HU Ha 3emie. OnbiT Dpcerena. MarautHoe mosie
BBIKJIIOYaeT TOK. [IpuMeHEeHHe SJIeKTPOMArHUTOB B TEXHUKE. [[eficTBHME MarHUTHOTO TMOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIh MOCTOSIHHOTO ToKa. VCmomb30BaHME IIEKTPOBUTATENICH
Ha TPAHCIIOPTE B TEXHUYECKUX YCTPOMCTBAX M HA MPUPO/IE.

Oneitel  ®apanes.  SIBneHue  3neKTpoMarHuTHoM — mHAaykumu.  IlpaBuno  Jlenna.
OnexrporeHepatop. CrnocoObl MOJy4eHHs] OJIEKTPUYECKON HSHEpruu. OIEKTPOCTAaHIMM Ha
BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3anus Tell.
JIBa BUJ1a PIIEKTPUUECKUX 3aPAJIOB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpolCTBO U ACHCTBUE DIIEKTPOCKOTIA.
DJIeKTpOCTaTUYECKash MHIYKIIHS.
3aKOH O COXpAaHEHUU AJIEKTPUUECKUX 3aps/IOB.
[IpoBOIHUKH U TUATECKTPUKH.
MoienupoBaHie CUIIOBBIX T'PAHULL OTKPBITHIX MOJICH.
McTOoYHMKH TTOCTOSTHHOT'O TOKA.
JlecTBUS MO0 OTKIIFOYEHHIO TOKA.
. DNEKTPUYECKUM TOK B KUJIKOCTH.
. I'a30BBIH pazps.
. U3mepenune cuiibl Toka aMnepMeTpoM.
. 3mepenune HanpskeHUs BOJIbTMETPOM.
. Peocrar u Mara3zuH conpoTHBIICHUH.
. BzaumoieiicTBrE IMMOCTOSHHBIX MArHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTH pa3CICHUs MMOJI0COB MarHuTa.
. MonenrpoBanrie MarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.
. OnbIT Opcrena.
. MaruutHoe noJsie Toka. DJIEKTPOMAarHur.
. JlelicTBMe MarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
. DNEeKTPOIBUTaTelb MOCTOSIHHOTO TOKA.
. MccnenoBanue sBIEHUM 3JIEKTPOMAarHUTHON WHYKIUU.
. OnbiTel @apanes.
. 3aBUCUMOCTb HaNpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BOZHUKHOBEHHUSI.
. DNeKTporeHepaTop Toka.

COoN R WNRE
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Jlabopamopusie pabomot u onvimol.



OmnbITH IO HAOIOICHHIO 32 JIEKTPHU3AIMEN Tell MPOBOJHUKOB U IPH COTNIPHUKOCHOBEHUIO.

JleficTBHE HCce0BaHUS IPUBOAMT K MOSIBJICHUIO I10JIEW HA IIPOBOIHUKAX U IUIJICKTPUKAX.

COopka 1 mpoBepKa AEKTPUYECKON IIeNH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBKa CHIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

HccnenoBanue B 3aBUCUMOCTH OT CWJIBI TOKA, MIYIIErO 4Ye€pe3 PE3UCTOpP, OT pe3ucTropa

COIIPOTHUBIICHHUS U HAIIPSKEHUS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOLME BO3JECHCTBHE IPOBOJHMKA Ha €ro JJIMHY, IUIONIA/b
IIOIIEPEYHOI0 CEYEHUs U MaTepHall.

8. IlpoBepka IpaBHII CJOKEHUs HANPSKCHUW INPU IOCIEAOBATEIIBHOM COCAUHEHUU JBYX
pE3UCTOPOB.

9. IIpaBuna npoBEpKHU CHIIBI TOKA IIPH MTAPAJUIEIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI OTKIIFOYEHHS TOKA, UIYIIETO Yepe3 pe3ucTop.

11. OnpeneneHue MOITHOCTH TOKA, UCIIOJIB3YEeMOTO Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, MAYILETO 4YEpe3 JIAMIIOYKY, OT HalpsDKEHUS Ha
HEN.

13. Onpenenenne KIIJ[ narpeBarens.

14. WccnenoBaHnre MarHUTHOTO B3aUMOJCHCTBUS ITOCTOSTHHBIX MAarHUTOB.

15. M3yyeHre MarHUTHBIX MOJIeH MOCTOSHHBIX MAarHUTOB MPHU UX OOBEAUHEHUHN U Pa3/ICICHHH.

16. IIpoBepbTe IEHCTBHE BKIOYEHUS TOKA HA MArHUTHYIO CTPEJIKY.

17. OneITHI, IEMOHCTPUPYIOLIME CHITY B3aMMOJIEHCTBHS KaTyIIKA C TOKOM U MarHUTHOW CHJION
TOKA M HaIlpaBJIEHUEM TOKA B KATYIIIKE.

18. M3ydeHne nelCTBUS MarHUTHOTO TOJIL HA IPOBOIHUKE C TOKOM.

19. KoHcTpyupoBaHue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Uzmepenne KIIJI snekTpoaBUraTeIbHONM YCTAaHOBKH.

21. OnbITEl 0 MCCIENOBAHUIO SIBJICHUM JJIEKTPOMAarHWTHOW WHIYKIMH: HCCIEAOBAHNE

VM3MCHEHHUH 3HAYEHUN U HAIIPABJICHUS UHAYKIMOHHOIO TOKA.

AN A

9 KJIACC

Paznen 8. Mexannueckue siBJICHHA.

MexaHudeckoe JBHXKCHUC. MaTepI/Iaanaﬂ touka. Cucrema otrcdera. OTHOCHTEIBHOCTH
MCXaHHUYCCKOI'O JBHIKCHU. P ABHOMCPHOC HpﬂMOHHHeﬁHOG JABUKCHUC. HepaBHOMepHOG
HpHMOHHHCﬁHOG JABHIXKCHUC. CpCI[HSIH U MI'HOBCHHAsA CKOPOCTb TCJla IIpU HEPABHOMCPHOM
JABUIKCHUH.

Yckopenue. PaBHOycKkOpeHHOE mpsMosinHelHoe nBuxkeHue. CBoOonHoe mnageHue. OMbIThI
["amunen.

PaBHOMepHOe IBMKEHHE TO OKpY)XHOCTH. Ilepuon u mepuon oOpamienus. Jlunelnas u
yrJ0Basi CKOpocTh. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropoi 3akon Herorona. Tperuit 3akoH Herorona. IIpuHumn
CYIIEPIIO3ULIUU CHIL.

Cuna YIpyrocTu. 3aKkoH FyKa Cuna TPCHUS: CUJIa TPCHUA CKOJIBXKXCHUS, CHJIa TPCHUA
HCOKUIAAHHO, APYTHUC BUJIbI TpeHHﬁ.



Cuna TSHKeCTH U 3aKOH MHUPOBOTO TATOTCHHUS. Y CKOPEHHE CBOOOHOTO MajeHus. J[BrKkeHue
rmaneTsl BOkpyr Counnia. [lepBas kocmudeckasi ckopocTb. HeBecoMOCTh U meperpy3Kki.

PaBHOBecue maTepuanbHON TOYKU. AOCOIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Teya ¢
3aKpeIIEHHOM 0ChI0 MUKpO(oHA. MoMeHT cuibl. LIeHTp TsxkecTH.

Nmnynec Tena. W3menenue wummynbca. MMmiynbe cuibl. 3aKOH COXpaHEHHUS UMITyJbCa.
PeakTuBHOE NBUKEHUE.

Mexannueckasi paboTa ¥ MOIIHOCTb. PaboTa cuioBast, ynpyrocts, Tpeaus. CBsi3b, SHEPTHUS U
pabora. IloTeHmmanbHas SHEprus Tejla, I[OJHUMAIOIIErOCs HaJ IOBEPXHOCTBIO  3EMIIH.
[loreHnmaneHasg cwia ynpyrod npyxuHsl. KuHernueckas sHeprus. TeopemMa O KMHETHYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS KOJOTUYECKON SHEPTUH.

Jemoncmpayuu.

HaGnronenune 3a MexaHWYECKUM JIBHYKEHUEM OTHOCUTENIHHO TeJa Pa3HBIX TEJT OTCUETA.
CpaBHEHME TyTE€W ¥ TPACKTOPHI IBMKEHHUS OJTHOTO M TOTO K€ TeJa Pa3HbIX TEJI OTCUETA.
H3Mepenne CKOpoCTH U YCKOPEHHE MPSMOJIMHEUHOTO JIBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.

HaGnronenue 3a MBIKEHUEM TeJia TI0 OKPY>KHOCTH.

Habmionenue 3a MexaHMYECKMMHU HAmpaBICHUSIMH, MPOUCXOJSIIIMMUA B CHCTEME OTCuéra
«Tenexka» npu e€ AJIMHE U YCKOPEHUU JBHKEHUS OTHOCUTENIHO KabuHeTa (U3HUKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MACChl T€JIa U ICHCTBYIOIIHUX HA HErO CHJL.

8. CoOmrofeHue paBeHCTBA CHJI IIPU OXPaHe TeJl.

9. M3meHeHue Beca Tena NpyU yCKOPEHHOM JIBUKECHHUH.

10. Ilepemaya uMnynabca Npu KOHTAKTE C TET.

11. TIpeoOpa3zoBaHus sHEPrun Ipu 0OTyIECHUH TE.

12. CoxpaHeHHE UMITYJIbCA IIPH HEYIIPYTOM OCBELICHUH.

13. CoxpaHeHue UMIyibca Mpu abCOIIOTHOM CHKATHU.

14. HabGmtoieHHe peaKTUBHOTO JABUKCHHUSI.

15. CoxpaHeHue XUMUYECKOM 3HEPruu mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHEeHHE TEXHUYECKON PHEPTUHU IIPU JIBUXKEHHUH TeJla MOANPYKUHEHBI.

ok wNPE

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHHE TpaKTa sl pa3roHa U MPOJIJICHUS ABMKEHHSI [IIAPUKA WITH TEICIKKH.

2. OmpeneneHue cpeaHEe CKOPOCTH CKOJBKEHHUS Opycka WIM JBUKEHHUS IIapuKa II0
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHS Tejla TMPU PABHOYCKOPEHHOM JIBIDKEHUH TIO HAKIOHHOU
MJIOCKOCTH.

4. WccrnegoBaHue 3aBUCHMOCTH TYTH OT BpPEMEHH NpPH PABHOYCKOPEHHOM JBIDKEHUU Oe€3
HaYalbHOM CKOPOCTH.

5. ITlpoBepka rumoTe3bl: €ClU MPU PABHOYCKOPEHHOM [BMIKEHHH 0€3 HauyalbHOW CKOPOCTHU

MYTH OTHOCSTCS KaK K psTy HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH

COBIA/IAIOT.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS OT CHIIBI HOPMAJILHOTO JIaBJICHUS.

Omnpenenenue KodhhUIIMEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenue KECTKOCTU PY>KUHBI.

Omnpenenenre CUIIBI TPEHUS IPY JIBMKSHHUH TeJa 10 TOPU30HTAIBHON TTOBEPXHOCTH.

oo~



10. Onpenenenue paboOTbHl  YHOPYrocTH CHUJIBI IIPH  CbEME Ipy3a C HCIOJIB30BaHUEM
HEIOABUKHOT'O U MOJABMKHOTO OJIOKOB.
11. W3ydenue npaBa COXpaHEHUS YHEPTUU.

Pa3zgen 9. Mexannyeckue KoJ1e0aHUA U BOJIHBI.

Konebarenpnoe ppmwxenne. OCHOBHBIC XapaKTEPUCTHKH HM3MEHEHHS: IEpHOJ, YacToTa,
amIMTy1a. Marematudeckue U NpyKUHHbIE MasTHUKU. [IpeBpalienue sHeprum npu nepeMeHHOM
JIBUKCHUMU.

3aryxatomue koJsieOaHus. BwiHyxneHHble Kojiebanus. Pe3onanc. MexaHWYecKuE BOJIHBI.
CaoiicTBa MexaHM4eCKUX BOJH. [IpoosibHbIE U TONepedHbIe BOJHBI. J[JTMHA BOJH U CKOPOCTh UX
pacnpoctpanenus. MexaHu4ecKue BOJHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHEI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmronenue 3a u3aMeHeHneM CHUJIbI Tejla YUUTHIBACT CUITY TSKECTH U YIIPYrOCTh.
Habmronenue 3a u3MeHeHueM J1aBJIeHUS] HA HUTU U Ha MIPY)KHUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUH U Pe30HaHCA.

PacnipocTpanenue QIMHHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIIAX).

HaGnronenue BBICOTHI 3ByKa B 3aBUCHMOCTH OT YacTOTHI.

AKYCTUYECKHI PE30HaHC.

o0k wNPE

Jlabopamopnuwie pabomel u onvimel.

OmnpeneneHne NepuoIUYHOCTH U IEPUOIa U3MEHEHHUS] MATEMAaTHYECKOTO MasiTHUKA.

OmnpezeneHre NepuoIUYHOCTH U IIEpHo/ia KoJeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOA N3MEHEHUS TIOIBEILIEHHOT O TPY3a OT JAJIMHbBI HUTH.

HccnenoBanue 3aBUCHMOCTH MEPUOJia U3MEHEHMSI IPYKUHHOIO MasiTHUKA OT Macchl rpysa.

IIpoBepka HE3aBUCUMOCTHM NEpUOJa M3MEHEHHUs HArpys3kH, IOJBEIIEHHOIO K HUTH, OT

Macchl Tpy3a.

6. OIBITHI, TEMOHCTPUPYIOLIUE NEPUO] HECTAOMIBHOCTH MPYXKHHHOTO MAasTHHUKAa OT MAacChl
Ipy3a U )KECTKOCTU IPYKHH.

7. W3MmepeHue ycKOpeHUs: CBOOOJHOTO MMaICHHUS.

g wnPE

Paspnen 10. DieKTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

9J'IeKTpOMaFHI/ITHOC IIOJIC. QHCKTPOMaFHI/ITHBIe BoJIHBI. CBOMCTBA SJICKTPOMAIrHUTHBIX BOJIH.
Ilkana QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue DJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

9J'IeKTpOMaFHI/ITHa$I npupoaa CBCTa. CKOpOCTB cBeTa. BomHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CoiicTBa QJICKTPOMAIrHUTHBIX BOJIH.



2. BouHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimeul.

1. HM3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MECTHOTO TesedoHa.
Pasjnen 11. CBeToBbIe sIBJIEHUS.

JIyaeBass mopnenb cBeta. Vctounuku cBeta. lIpsmMoSMHEWHOE paclpoCTpaHEHHE CBETa.
3armenus Connua u Jlynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUS CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUSA CBCTA. IlonHOE mMCccmenoBanue OTPaXKCHUA CBCTA.
Hcmons30BaHue MOJTHOTO BHYTPCHHETO OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xon mydeit B muH3e. OnTrdeckas cucrema (poroarnmnapara, MUKPOCKOTIA U TEJIECKOTIA.
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AaTbHO30PKOCTb.

Pasznoxxenue Genoro ceeta B criektpe. OnbiTel HhtoToHA. Clo’keHue CHeKTpajIbHBIX IIBETOB.
Jucnepcus cera.

Hemoncmpayuu.

[IpsimonuHeNHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tony4yenue n300pakeHUI B TUIOCKOM, BOTHYTOM W BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYecKu CBETOBOI.

Xon tydeid B coOuparomei JTuH3e.

XoJ1 n1y4del B pacCEeUBaloOIeH JIMH3E.

[TonydyeHue n300paskeHUS C TTOMOIIBIO JIMH3.

. Ilpunnun nevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Moxenb riasza.

11. PasnoskeHue 0es0oro CBeTa B CIIEKTPE.

12. Tlonydenue 6enoro cBeTa MPU COCTABICHUU CBETA PA3HBIX 1[BETOB.

CoNTR~WNE

Jlabopamopnuwie pabomel u onvimel.

1. HM3yuuTte yroia oTpa’keHUsi CBETOBOTO JIyda OT YyIiia MaJeHusl.

N3ydeHue xapakTepuCTUKN H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

N3yuuTe yron mnpeaomiieHHs CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TPAHMIE «BO3AYX—
CTEKJIION.

[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAOIIEH JTMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIIHNX JIMH3.

OnBITHI IO PA3IOKEHUIO OEJIOTO CBETA B CIIEKTPE.

OnBITHI MO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH WX HAOIIOIEHUH Yepe3 [[BETOBbIC (DUITBTPHI.
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Pasznen 12. KBanToBbIe IBJIeHHUS.



OmnbiTel Pesepdopna m rmuanerapHas mozaenb atroma. Mognens atoma bopa. HMcmyckanue u
COTPYIHHUYECTBO aToMa cBeTa. KBaHThI. JIMHEHYaThIe CIIEKTPBHI.

PamnoaktuBHOCTE. Anb(a, OeTa- 1 ramma-u3nydenus. CTpoeHrne aToMHOTO siapa. HykmoHHast
MO/IeJIb aTOMHOTO sjipa. M3otomnsl. PagnoaktuBuele siBnenus. [lepuosa nomypacnaaa aTOMHBIX siEp.

SInepHbie COCTOSHMSI. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAcCOBOTO HACEIEHUS. DHEprus
CBSI3W aTOMHBIX siziep. TpaHCIIOPTHBIE MEPEeBO3KH M dHEprus. Peakuuu cuHTE3a W JeNeHUs saep.
Wcrounuku sHeprum CosiHA U 3BE3L.

Snepnas sHepreTuka. JledcTBUs paguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBbI.

Jemoncmpayuu.

CriexTpbl JOCTHKEHHS U TAPTHEPCTBRA.

CriexTpsl pa3IuYHBIX Ta30B.

Crnextp BenukoOpuranuu.

Ha6nronenue tpexoB B kamepe Buibcona.

PaboTa cuéTurka HOHU3UPYIONTUX U3TyUEeHUH.
Pa3paboTka mpoekToB CO3/1aHNsT MUHEPATIOB U TIPOAYKTOB.

o0k wNPE

Jlabopamopnuwie pabomel u onvimel.

1. HaOnromeHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB CUTHAJIOB.

2. HccrenoBanme TpeKoB: W3MEpEHHE OHHEPIMM YacTHUIl 110 TOPMO3HOMY TyTH (IO
dhoTtorpadusim).

3. U3mepenwne pagroakTHBHOTO (OHAPSL.

IToBTOPHO-00001AKOIIUI MOTYJIb.

[ToBTOpHO-0000IIAFOIINH MO/ TpEIHA3HAYEH JUIsi CUCTEMaTH3alud H  0000IIeHHUs
MPEIMETHOTO COJICPIKAHUSL U OTIBITA JICATEIILHOCTH, TIPUOOPETCHHOTO MPU M3YYEHHH BCETO Kypca
bu3uKH, a TaKKe YIS MOATOTOBKH K 00IIEroCyJapCTBEHHOMY SK3aMeHY 10 (DU3UKe JUIs YUalluXcs,
BBIOpPABIIUX ITOT Y4EOHBIN TIPEeIMET.

HpI/I HU3Yy4CHHUU HaHHOﬁ MOAYJIA PCaIU3yIOTCA U CUCTECMATU3UPYHOTCA BUbBI ACATCIIBHOCTHU, HA
OCHOBC Ha6JHOI[eHI/I${ 3a JOCTMIXKCHHUECM IMPCAMCETHBIX WU MCTAIIPECAMCTHBIX PE3YJILTATOB O6y‘leHI/I${,
IIPUMCHACTCA CCTCCTBCHHOHAYYHAA I'PAMOTHOCTL: H3YYCHHC HAYYHBIX MCETOJOB HUCCIICIOBAaHUA
Opupoabl U TCXHUKHU, BJIAJACHHUC MCTOIAaMU, O6’LHCHHIOH_II/IMI/I (1)I/I3I/I‘ICCKI/IC SIBJICHUA, IIPUMCHCHHC
TMOJIYYCHHBIX 3H8.HI/II>’I, pCHICHUC 3a4a4, B TOM YHUCJIC KaUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHI_II/IHI/IaJIBHO JIeSITEIbHOCTHBIN XapaKTep AaHHOTO pa3Ziciia peajin3yeTcsd 3a CYCT TOro, 4TO
o6yqa}oumec;1 BBIIIOJIHAKOT 3aIaHUs, B KOTOPBIX OHU IMOJIYHArOT:

Ha OCHOBE TOJYYCHHBIX 3HAHHWM pacrmo3HaBaTh U HAYYHO OOBSICHATH (pU3HUecKue SBICHUS B
OKpYXalollel cpe/ie U MOBCEIHEBHOM KU3HHU;

HCIIOJIb30BATh HAYYHBIC MCTOJbI UCCIICAOBAHUA (1)I/IBI/II-ICCKI/IX HOKaSaTCHCﬁ, B TOM 4YMCJIC AJIA
MPOBCPKU TUIIOTE3 U MOJTYUCHUS TCOPECTUICCKUX BBIBOIOB,



00BACHATH HAay4YHBIC OCHOBBI, HAIPUMCECP, CaMbIC BAXKHBIC JOCTHIKCHUSI COBPCMCHHLIX TGXHOHOFHfI,
MPAKTUYCCKOI'0 UCIIOJIBb30BAHUSA PA3IMYHBIX UCTOYHUKOB SHCPIrU HAa OCHOBC

3aKOHA TpaHc(opMaIK U COXPaHEHUsI BCEX U3BECTHBIX BUJIOB SHEPIUU.

IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA30OBAHUA

N3yuenne ¢usznku Ha ypoBHE 0a30BOTO OOIEro 00pa3oBaHWs HANPABJICHO Ha JOCTHIKCHHE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEJIMETHBIX 00pa30BaTEIIbHBIX PE3yTbTATOB.

B pesynbrare nu3yuenus GuU3NKU Ha ypoBHE 0a30BOTO 00I1IEero 00pa3oBaHus y 00yJaromierocs
(bOpMUPYIOTCS CIIEAYIONINE JINIYHOCTHBIC PE3yIbTaThl B YACTH:

1) mnaTprMoOTH4eCKOro BOCIIUTAHUS

—[lyBakeHHE MHTEpECA K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKON (hM3HUECKON HAYKH,
—[JIIeHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCHUMCKUX yUEHBIX-(DU3UKOB;

2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUA:

—[JrOTOBHOCTh K AaKTHBHOMY pa3BUTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX
po0OJIeM, ¢ MPAKTHISCKUM IMPUMEHEHUEM JTOCTH)KCHUH (PU3HUKY;

—[Joco3HaHue BaXXHOCTU MOPAIbHO-3TUYECKUX MTPEOOPA30BAHMI B JESITEILHOCTH YUEHOTO;

3) acTeTMYeCKOr0 BOCIIUTAHMS:

—[JBocnipuaTHe 00pa3loB (U3MUECKONW HAYKM: UX MOCTPOCHHH, CTPOrOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

—[Joco3HaHue LeHHOoCcTel (pU3MUecKoi HayKH Kak MOIIHOTO MHCTPYMEHTA MO3HAHMSI MHPA, OCHOB
Pa3BUTHS TEXHOJOTUM, BaKHEUILIEH OCHOBBI KYJIbTYPHI;

—[Ipa3BuTHE HAy4YHOH JIO003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AeITeTbHOCTH;

5) dopmupoBanmne KyJbTYpPbI 310POBbS M IMOLMOHAJIBLHOI0 HACTPOCHMS:

—[Joco3HaHue LIEHHOCTe 0e30macHOro oOpasa JKU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BXHOCTHU MpaBUJI OE30MacCHOTO TMOBEISHUS Ha TPAHCIOpPTE, HAa JOPOrax, C DIIEKTPUYECKHM U
TEIUIOBBIM 000PYJIOBaHHEM B OBITOBBIX YCIOBHSIX;



—lchopMHupOBaHHOCTH HABBIKOB peIEKCHU PEBONIIOLNHU, CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe
rpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHUA:

—[JakTUBHOE Yy4yacTHE OpraHM3alMyd B peaju3allud NPAKTHYECKUX 3a7ad (B paMKax CEMbH,
00pa30BaTeNbHOM, TOPOJIa, Kpasi) TEXHOJOTUYECKON U COIMAaIbHOW HANPaBIEHHOCTH, TPEOYIONIUX B
TOM 4YHCye U (PU3UIECKUX 3HAHUM;

—[JMHTEepeC K MPAKTHUYESCKOMY U3YICHUIO MPOPECCHIA, CBSI3AHHBIX C (PU3HKOM;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

—[JopueHTaIs Ha MPUMEHEHHNE QU3NUYSCKUX 3HAHUHU JUTSI PeIICHUs 3a/1a4 B 001aCTH OKpYyKaromei
cpedpl, IUIAHUPOBAHUE MOCHEAYIOMIMX JEUCTBUA M OLIEHKA WX BO3MOXKHBIX MOCIEACTBHN A
OKpYKaroILEen Cpeibl;

—[oco3HaHue TI00ABHOTO XapakTepa KOJIOTHIYECKUX MPOOIJIEM U IMyTeH HX PEIICHHUS;

8) ajanTanus K MEHAIOUIMMCS YCJIOBUSIM COIMAJILHOW U IPUPOIHON cpeabl:
—['He0oOXOAMMOCTh BO BHUMAHWU TIPU  BBIMIOJHEHUM U UCCIAEAOBAHUSAX  (PU3MUECKOU
HaIpaBJIEHHOCTH, OTKPBITOCTH OIBITA U 3HAHUH JAPYTUX;

—[moBbIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeITeIbHOCTD;
—[lcTpemiieHre K TIOSIBJICHUIO HOBBIX 3HAHMM, B TOM uucie (OPMYIHpPOBATH WJEH, TOHSTHS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBIICHUSIX;

—[loco3HaHMe HEOCTATKOB XOPOIINX 3HAHUA U KOMIIETEHTHOCTEH B 001acT (PU3UKH;
—[mIaHupOBaHUE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3NUECKUX 3HAHUIA;

—[lcTpemiieHre aHATM3UPOBATh U BBISBIIATH B3aMMOCBSI3U MPUPO/IBI, OOIIECTBA U YKOHOMUKH, B TOM
YHUCJIEe C UCTIOJB30BaHNEM (PU3NUECKUX 3HAHUMH;

—[lolleHKa CBOMX JIEUCTBUM C YIETOM OKPYKAIOIIEH Cpelibl, C yY4€TOM BO3MOKHBIX MOCIEACTBUIA.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHus MmporpaMm 1o ¢Gpu3uke Ha ypoBHe 0a30BOro oOmiero oopa3oBaHus y
oOyuaronuxcs (OpMUPYIOTCS MeTalpeAMeTHbIe Pe3yJabTaThbl , BKIIOYAIONINE T03HABATEIbHBIC
YHHUBEpCaIbHbIE TEXHOJIOTUYECKHE necTBus, KOMMYHUKATHBHbBIE YHHUBEpCaJIbHbIE
TEXHOJIOTHYECKHE JICHCTBUS, PEryIATUBHbIC YHUBEPCAIbHbBIE TEXHOJIOTUYECKHUE ICHCTBUSI.

Ilo3naBaTejibHbIE YHuBEpPCAJbHBIC TEXHOJOTUIECCKHUE I[eﬁCTBHﬂ

Ba3oBble Jornueckue aeiicTBus:

BBIABJIATE U XapaKTECPU30BaATh OTACIIBHLIC ITPHU3HAKH 00BEKTOB (ﬂBHeHHﬁ);

COXpaHHeMLIﬁ CyIJ.ICCTBCHHBIﬁ IMPU3HAK KJ'IaCCI/I(pI/IKaL[I/II/I, OCHOBAHUEC OJIA 0606H_[CHI/I$I " CPAaBHCHUS;
BBIABJIATE 3aKOHOMCPHOCTH W IMPOTHUBOPCHHA B pPACCMATPHUBACMBIX (I)aKTaX, JaHHBbIX H
Ha6J'IIO,Z[eHI/I${X, CBA3aHHBIX C (I)I/I3I/I‘{eCKI/IMI/I SBJICHUSAMU,;



BbIABJIATE MPHUYUHHO-CJICACTBCHHLIC CBA3KU IIPU U3YUYCHHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUN W mponeccos,
ACJIaTh BBIBOJbI C HCIIOJIB30BAHUCM IACAYKTUBHBIX U HMHAYKTHBHBIX YMO3aKHIO‘-IeHI/II71, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX (I)I/I3I/I‘-IGCKI/IX BCIINYUH,

CaMOCTOSITEIILHO BBIOpaTh criocol pemieHus yueOHoH (pu3nueckoit 3a1aun (CpaBHEHUE HECKOIBKIX
BapuaHTOB PCIICHU, BbI60p Hanboee IIOAXOJAIIECIO C yqéTOM CaMOCTOATCIIbHO BBIACICHHBIX
BAPUAHTOB).

ba3oBble uccienoBareibcKkue AeiicTBUSA |

MCTIOJIB30BATh BOIIPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBEJCHUE CAMOCTOSATEIBHO COCTABJICHHOTO IUIAaHA OMBITA, IEPEHOCHOTO  (hHU3HUYECKOTrO
AKCIIEPUMEHTA, HEOOJIBIIIOTO UCCIeA0BaHMUS (PU3UIECKOTO 00BEKTA;

OIICHUTHh NMPUMEHUMOCTH M JIOCTOBEPHOCTh MH(POPMAIUH, MOTYYCHHON B X0JI€ UCCIEIOBAHUS WIH
IKCTIEPUMEHTA;

CaMOCTOSTENIEHO  (pOpMyIHpOBaTh O0O0OOMIEHHS W BBIBOABI TI0 pe3yJabTaTaM MPOBEACHHBIX
HaOJIO/IEHUH, SKCIEPUMEHTOB, HCCIIEIOBAHUH;

MIPOTHO3UPOBATh BO3MOKHOE JAlIbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE BBIBUTAThH
00pb0OYy 3a UX Pa3BUTHE B HOBBIX YCIOBUSAX U KOHTEKCTAaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3INYHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChI IIPH MOUCKE U 0TOOpe NH(pOpMALIUK UITU
JAHHBIX C YYETOM MpPEJIOKEHHON yueOHOM pu3nueckoit 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HMH(OPMALMIO Pa3IMUYHBIX BHUJIOB U
dhopm mpencTaBIeHUS;

CamocTosTenbHO BIOPAaTh ONTUMAIBHYIO (POPMY MPEACTABICHUS HHPOPMALIMK U UIUTIOCTPUPOBATh
pelaeMble 3a1a41 IEPEHOCHBIMU CXEMaMH, AUarpaMMaMy, MHOH rpaukoil 1 uX KOMOUHALUAMHU.

KOMMyHI/lKaTI/IBHLIe YHUBEPCAJTbHBIC TEXHOJOINHIECCKUE JedcTBUA:

B X0Ji¢ 0OCY)XKJICHHUsI MaTepHUaJIOB, pe3yIbTaThl JAOOPATOPHBIX pabOT W MPOEKTOB 3aJaF0T BOMPOCHI
M0 CYIIECTBYIOIICH O0OCYXJIaeMOW TeMe M BBICKA3bIBAIOT HJICH, IICJIEBBIC PEIICHHUS 3aJad |
MoJyIepKaHue OJIarokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM MHEHHS C MHEHHSMH JPYTHMX YYaCTHHUKOB JHANIOTa, HAXOIWUTh JCTAIH H
CXOJCTBO ITO3UIIHH;

BBIpakaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMUCbMEHHBIX TEKCTaX;

MyOIMYHOE BBICTYIUIEHHE O pe3yJbTaTaxX YCIENIHOTO MHTEJUIEKTYaJIbHOTO OIBITAa (SKCIIEPUMEHTA,
HCCIeA0BaHUs, IPOCKTA);

MOHUMAaTh U HCIIOJIb30BAaTh TMPEUMYIIECTBA KOMAHIHOM ¥ WHAMBUAyaIbHONH paboThl mpu
OTIpeICJICHUN KOHKPETHBIX (PU3NUYECKUX TPOOIeM;

MPUHATH COBMECTHYIO JEATEIbHOCTh, OPTaHU30BaTh JICHCTBUS MO €€ OCYILECTBICHHIO: OTMEHUTh
ydacTue, 0OCYAUTh MPOIECCH M Pe3yJIbTaThl COBMECTHOM paboThl, 00CYIUTh MHEHUSI HECKOJIBKHX
JTIOIEH

BBITIOJIHUTH CBOIO YacTh pabOThI, TOCTUTHYB KaUeCTBEHHOI'O Pe3y/bTaTa B CBOEM HAIMpPABICHUU H
KOOPAMHUPYS CBOU ACUCTBUSA C APYTUMHU YJaCTHUKAMHU KOMaH/IbI;

OIICHUTh KAaueCTBO CBOETO BKJIaga B OOMIMIA MPOAYKT TO KPUTEPUSIM, CaAMOCTOSTEIHHO
c(hOpMHUPOBABIIIUM B3aHMMOJICHCTBHE YYACTHUKOB.

Pel"y.]'lﬂTI/lBHbIe YHUBEPCAAbHBIC TEXHOJOIHYECKHUEC JeHCTBUS



CaMoopraHmaunﬂ:

BBISBJIATH TPOOJIEMBI B )KM3HEHHBIX U TEXHHUYECKUX 00BEKTaxX, TPeOyIOne penieHns GU3nIecKux
3HAHUI;

OPUEHTUPOBATHCS B PA3JIMUYHBIX MOJAXOAAX HPUHATHS peElIeHUuN (MHAWBHyaIbHOE, NPUHSATHE
pelLIeHUH B IpyIiie, IPUHITHE PELLIECHUN);

CaMOCTOSITENIBHO pa3padboTaTh aJlrOPUTM pelleHus: GU3NYECKOH 3a/1auu UM TUIaH MCCIIEA0BAHUS C
Y4E€TOM DSHEPreTUYECKHMX PpPECypCcoB M  E€CTECTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBAaTh
IIpeAJIaracMble BapUaHThI PEIICHU;

JeNnaTh BRIOOP 1 OpaTh Ha ce0si OTBETCTBEHHOCTD 3a pElIeHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJLJIEKT:

JaTh aJICKBATHYIO OLIEHKY CUTYaIluu U TIPEJIOKUTD IUIaH €€ U3MEHECHUII;

OOBSICHUTh TPUYMHY AOCTIKECHUS (HEIOCTHKEHUS) PE3YJIbTAaTOB JACSITEIBHOCTH, JaTh OIEHKY
MIPUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTUBBI B JCITEIBHOCTh (B TOM UHCIE B XOJI BBIOJTHEHHUS (PU3UUECKOTO
WCCTIEOBAaHUSI WM TPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENIHCTB, W3MEHHBIIMXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIITUX MMOTPEOHOCTEH;

OIIEHUTH COOTBETCTBHUE pe3yiIbTaTa IEJIH U YCIOBHIA;

MOCTaBUTh ce0s HAa MECTO JPYroro 4YeloBeKa B XOJIe CIopa WIM OOCYKJACHHUS HAydYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHS U JIOTUKY JPYTroro;

MPU3HABATh CBOE MPABO Ha OMMOKY MPH YCTAHOBIECHWU (DU3UYECKUX 3a7a4 WIW TOJIOKEHUH TIO0
Hay4HBIM TEMaM M TaKO€ YK€ MPaBo JAPYyroro.

INPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 KJjacce IpeJIMETHbIE Pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

HCIOJIb30BATh NOHATHS: (PU3NUECKUE U XMMHUUYECKHE SBJICHUS, HAOII0IeHUE, SKCIIEPUMEHT, MO/JIEIb,
runoTesa, (gusnyeckas BEIMYMHA, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BelecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE€), MEXaHHYeCcKoe  JBH)KEHHE  (paBHOMEpHOE,  HEpaBHOMEPHOE,
IPSIMOJIMHEIHOE), TPAEKTOpHS, paBHOJAEHCTBYIOLIas cuiia, fedopmanus (ynpyras, miacTudeckas),
HEBECOMOCTh, COOOMIAIOIINECS COCY/IbI;

HaOmroaemble  siBIeHUs (OudQy3us, TEIUIOBOE MABIKEHHE YaCTHIl BEIIECTBA, PaBHOMEpPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBWKEHUE, MHEPLUSA, B3aUMOJCHCTBUE TEJ, CBSI3b TBEPABIX TEN C
3aKpEIIEHHONW OCBIO CBSI3M, JaBJIEHUE TBEPIBIMU TelaMH, *KUJIKOCTSAMU M ra3amMu, aTMOc(epHoe
JaBlieHHe, MJIaBaHUE Tell, IPEBPAIleHNe XUMUYECKUX BEIECTB) [0 OTHOIICHUIO K UX XapaKTePHbIM
CBOMCTBaM U I10 OIIMCAHMIO OIBITOB, IEMOHCTPUPYIOLIUX ONPEIEIICHHBIE SIBIICHUS;

pacrio3HaBaTh H3y4daeMble (HU3UYECKHE BO3JCHCTBUS B OKPYKAIOUIEM MHpPE, B TOM YHUCIE
¢u3nyeckue sSBICHUS B MPUPOJE: MPUMEPHI ABIKEHHS C PA3IMYHBIMU CKOPOCTSIMU B KMBOH U
HEXUBOW TpHUpoOje, JIEHCTBHE CWJI TPEHHsS B NPUPOJEC U TEXHUKAX, BIMSIHHE aTMOC(HEpPHOTrO
JIaBJIEHHUs] Ha >KMBOE TEJO, IJIaBAIOIIUE PBIObI, phIYard B TeJe YeJOBEKa, MPU 3TOM IEPEBOJIUTH



MPAaKTUYECKYI0 3a/Jadyy B Y4eOHYI0, MONYJISPU3UPOBATH OCHOBHBIE CBOMCTBA (TIPU3HAKH)
(U3HYECKOTO BO3ACHUCTBHS,

ONKCBHIBATh HM3y4aeMble CBOWCTBA TeN W (PU3MUECKHME SIBICHUS, MCIOIB3Yysd (u3ndeckue (Gpopmbl
(macca, o0beM, MaTepHaAbLHOE BELIECTBO, BpPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCThb, CHJIA
YIIPYroCTH, CWJIa TSKECTH, TEJOo, CUila TPEHMs, JAaBiieHue (TBEPAOrO Tela, JKUIKOCTH, TIasa),
BBITAJIKMBAIONIAs CHJIa, MEXaHWYecKas paboTa, CHjia IUIEY0O CHJIBI, MOMEHT CHJIBI, KOA(PQPHUIHESHT
IIOJIE3HOTO JICHCTBUS,, KUHETHYECKas M IOTEHLMalbHAas SHEPrusi), NpuU ONMCAHUU IPaBUIIBHO
TPAaKTOBaTh (PM3MUYECKUI CMBICT, WX 3HAYEHHWE M OCHOBHBIC (M3MYECKUE BEIMYMHBI, HAXOIHUTDH
(GOpMBI, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO0 BEIMYMHY C JPYTUMH BEIHMYMHAMH, TOCTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PM3NIECKON BETHINHBI;

0XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUX SIBICHUM M IPOLECCOB, C IOMOLIBIO IIPaBUI
CJIOXEHMSI CUJI (BAOJIb OJHOM IpsiMOit), 3akoHa ['yka, 3akona [lackans, 3akoHa ApxuMe/bl, IpaBuiia
paBHOBecHs pblyara (0J0Ka), «30J0TOTO IMPAaBWIJIA» MEXAaHUKH, 3aKOHA COXpaHEHUs (PU3NYECKOU
SHEpPruM, MpPHU 3TOM JaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMcaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE;

OOBSACHATh (U3NYECKUE SIBJICHUS, MPOLECCHl U CBOWMCTBA TEJ, B TOM YHCIE U B JECATHU CIydasX
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATh MPUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOMTH
0o0bsicHeHUs W3 1—-2 5orHyecKux IIaroB ¢ OHopoid Ha 1-2 u3yyaembiX (PU3MUECKUX SIBJICHUMN
(bMBUYECKUX MPUHIIMIIOB, (PU3NYECKOTO 3aKOHA WM 3aKOHOMEPHOCTH,

pemnTh pacu€THble 3a1auu B opmynax 1-2, UCHoab3ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAsE (PUTYpHBIE
(hopMbI: Ha OCHOBE YCIIOBUI aHallM3a 3aJay 3alliChIBaTh KPAaTKOE YCIOBUE, MOJICTABIAS (PUTYypHBIE
¢burypsl B (opMmyly U NpPOBOAUTH pacUYETHbIE MAEWCTBUS, HAXOAWUTh CIIPABOYHBIE JaHHBIE,
HE0OX0IUMBIE [l PeIIeHUs 3a/1a4, OI[EHUBATh PEATUCTUYHOCTD MOTY4eHHOH (u3ndeckoit Gopmbl;
BBISIBIISITH MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh C MOMOIIBI0 (PU3HUECKUX METOJOB, B ONHUCAHUU
WCCIeAOBaHUN  Tpejiaratb  MPOBEPSIEMOE  NPEANojoKeHue (TUIOTe3y), HaOmoaaTh W
MHTEPIPETUPOBATH MOITYUYEHHBIN pe3yabTaT, HAXOIUTh OMIMOKHU B XOJE OMbITA, JeaTh BHIBOJBI 10
€ro pe3ysbTaram;

MPOBOJUTH OMBITHI MO HAOMIONEHUIO 32 (U3NYECKHUMH BO3JCHCTBUAMU WIHM (U3NIECKUMU
CBOMCTBaMM Ted: GopMyna MPOBEPSIEMbIX KaHIUAATOB, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyn0BaHus, 3alMCHIBATh X0/ OTNbITa U (POPMYIHPOBATH BHIBObI;

[IpoBouTH IpsSIMbIE U3MEPEHUS PACCTOSIHUMN, BPEMEHU, MAcChl Tea, 00bEMa, CHIIbI U TEMIIepaTypbl
C HCIIOJIb30BAHMEM CTAHAAPTHBIX U LHUQPOBBIX MPUOOPOB, PUKCUPYS cpabaTbiBaHUE MPUOOPOB C
y4E€TOM 3a7JaHHOM a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBEJICHUE MCCIIEIOBAHUSL B 3aBUCHMOCTH OT OJHOM (PU3UYECKON CHUJIBI OT YHPYTOCTH MPYXKHUH,
BBITAJIIKMBAIONIEH CHJIBI OT 00beMa MNOrPYKEHHON 4YacTW Teida M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT MepeMElIeHMs, Ha KOTOPOe MOrPY:KEHO TeJo, YCIOBUMN
IJIaBaHUsS TeJl, YCJIOBHM pABHOBECHS pbluara M OIpPENENICHUS), MPOBEICHUS HCCICIOBAHUS B
3aBUCHUMOCTHU OT OJHOU (PU3MYECKOW CUJIBI OT UCIOJIB30BAHUS MPSIMBIX U3MEPEHU (3aBHCHUMOCTh
MyTU IBUYKEHUS OT JBMKCHHUSI TeJla BO BPEMEHU JBUKCHHUsI TeJla, TPEHHs CKOJIbKEHHS OT Beca Telna,
KacaHus Tella U He3aBUCHUMOCTH CHJIBI TPEHUS OT IJIOLIAJAU CONMIPUKOCHOBEHUS, CUIIBI YIIPYTOCTU OT
YIIPYrOCTH TPYXKUHBI, BBITAIKUBAIONICH CHIIBI OT 00bEMa MOTPYXKEHHOM wYacTH Telna M OT
IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCHMOCTHU OT IUIOTHOCTH Tella, OT IepeMEelIeHUs, Ha KOTOpoe
MOTPY’KEHO TeJo, YCIOBUI IUIaBaHuUs TeJ, YCIOBHM PaBHOBECHsSI pbluara M OIpeJiesIeHus ), IPUHSTh
yJacThe B IUIAHUPOBAHMM (U3UYECKOTO HCCIEIOBAHMS, OPraHM3allud CO3/JaHUS U TNPOBOAUTH
U3MEpEHUs, cleays MpeJUIoKEeHHOMY IIaHy, (UKCHUpPOBaTh Pe3yJbTaThl MOJYYEHHBIX (U3UUECKUX
BEITMYMH B 3aBHCHMOCTHU OT IpeiaraeMbiX TaOnuIl U rpaduKoB, JeNaTh BBIBOJBI [0 pe3ylbTaTaM
HCCIeA0BaHUs;

MIPOBEAICHUE JIOTIOJHUTEIbHBIX M3MEpeHHH (U3MUECKOM BeNWYMHBI (MJIOTHOCTh BEIIECTBA
XKUAKOCTH U TBEPJOTO TEJA, CUJIa TPEHUS CKOJIBKEHMS, AABJIEHUE BO3/lyXa, BHITAJIKUBAIOLIAs CUIIA,
JCUCTBYIOIAasl HA MOTPYKEHHOE B JKUAKOM Tene, KOA(PQPHUIMEHT IMOJIE3HOro AEHCTBHS MPOCTHIX
NPUHLUIOB), CIEAYs MPEeUIOKEHHOM HMHCTPYKIIMHM: TpPU BBIIOJHEHUH HW3MEPEHUH u3MepsiiTe
HKCIIEPUMEHTAIbHYIO HACTPOIKY U U3MepsiiTe 3HaueHne HICKOMOH (OpMBI;



coOIII0IaTh MpaBmiia TEXHUKU OE30MAaCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PyI0OBaHUEM;
OCHOBHBIC TPHHLUIBI JEHCTBUA NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BECBHl, TEPMOMETP,
JMHAMOMETP, COOOIIAIONINECS] COCY/IbI, OApOMETP, PhIYar, MOJABHKHBIN M HENOIBUKHBIA OJIOYHBIN,
HAKJIOHHAsI [IJIOCKOCTH;

OXapaKTepu30BaTh MPUHIMIIEI JIEHCTBUA H3Yy4aeMbIX NPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OMOpoM Ha HX oOnucaHuss (B TOM 4YHCIE: NOJIIMIIHUKHM, BOJOIPOBOJHBIE YCTpOICTBa,
TUIPaBIMYECKUN MPECC, MAaHOMETP, BBICOTOMED, MOPILIHEBOM HACOC, APEOMETP), UCII0JIb3YS 3HAHUS
0 (hm3nyecKknx PU3NIECKUX MPOSBICHUAX U YCTAHOBICHHBIX (PM3UYECKUX 3aKOHAX U 3aKOHAX;
MPUBOANTH TPHUMEPHl (HAXOAWTH WHQPOPMAIHMIO O TpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(du3HYECKUX 3HAHWW B TIOBCEIHEBHOM KW3HU JUIa oOecrieueHus: Oe30macHOCTH mpu paboTe ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBBS W COOJIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBE/ICHUS B OKPY’KaIOLLEH Cpele;

U3Y4YUTh BBIOOP MCTOUYHUKOB MHpOpManuu B MIHTEpHETE B COOTBETCTBUH C 33JJaHHBIM MOHUCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIIMXCA 3HAHUNM W METO/Ja CpaBHEHMS DPA3JIMYHBIX HCTOYHUKOB
MPEANOYTUTENbHON HH(GOpMaLMK, KOTOpas SBISIETCS MPOTUBOPEUYMBON WM MOXKET OBbITh
HEJIOCTOBEPHOI;

WCIOJIb30BAaTh TPU  BBINOJHEHUMM Y4€OHBIX 33JaHUN  HAy4YHO-TIOMYJSPHYIO JIMTEPATypy
(u3NYECKOTO COJep)KaHus, CIPABOYHbIE MaTepualbl CeTH, pecypchl VHTepHera, BianeTh
npuéMaMl KOHCHEKTUPOBAHUS TEKCTa, KOHBEPTUPOBATh HWH(MOPMALMIO W3 OJHON 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3JaBaTh KpaTKWe TNHCbMEHHbIE M YCTapeBIIME COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB
nHpopMaluuyd (PU3NYECKOrO COJEepKaHus, B TOM YHciae NyOnuyHO myONIMKOBaTh KpaTKue
COOOIllEHHsT O TMpOeKTax OE30MacHOCTH WJIM Hay4YHBIX HCCIEJOBAaHUSAX, IPU ITOM YMEJo
WCIOJIb30BATh W3YYEHHBIM TMOHATUNHBIM anmapaTtHbli  Kypc (U3MKH, CONPOBOXKAAIONINN
BBICTYIIJICHHE Ha NIPE3EHTALIUY;

IIPU BBIMIOJHEHUH TPOEKTOB M MCCIEJOBAHUAX BECTH OOS3aHHOCTH B IPYIIE B COOTBETCTBHU C
MIOCTABJICHHBIMU  33Jla4yaMM, KOHTPOJHMPOBATH BBINOJHEHHE IUIAHOB JICHCTBMM, aJEKBAaTHO
OLICHMBaTh MacluTad BKJIaJa B JEATENbHOCTh TIPYINIBI, BBICTPAaUBaTh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBHE, CIIEAUTh 32 MHEHUEM OKPY/KAIOLIHX.

K koniy o6y4yenus B 8 kijiacce npeMeTHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

HCIIOJIb30BAThH IOHATHUSA: MacCa U pPasMEpbl MOJICKYJ, TCIIJIOBOC ABMXKCHHUEC aTOMOB MU MOJICKYIL,
arperatubi€ COCTOSIHHA BCHICCTB, KPHUCTANIMYCCKUE M aMOp(bHHC TCIa, HaCBIH_IeHHHﬁ n
HEHACBIIIECHHBIN nap, BJAXHOCTb BO3AyXa, TEMIICpAaTypa, BHYTPCHHSSA SHCPIrusd, TEIJIOBOM
ABUI'AaTCIIb, SHCMCHTapHBIﬁ BHGKTpI/I‘leCKI/Iﬁ 3apdai, OSJICKTPUYCCKOC II0JIC, IIPOBOJHHUKHU U
JUDJICKTPHUKH, IIOCTOSIHHAA 06pa60TKa TOKa, MAarHuTHOC II0JIC,

Ha6J'IIO,Z[aeMLIC SABJICHUA (TGHJ'IOBOG pacmiipeHue " YAJIIMHCHHUC, TCIUIONICpEaayad, TCIIJIOBOC
COIIPOTUBJICHUEC, CMAYMWBAHUC, KAIIWUIAPHBIC SBJICHUSA, HCIIAPCHHA, KOHACHCALIUSA, IIJIaBJICHUC,
KpucTaljii3anus (OTBepI[eBaHI/Ie), KHIICHHEC, TCIUIOIICpEaaia (TCHJ'IOHPOBOI[HOCTB, KOHBCKIIHA,
HSHy‘{eHI/IC), QJICKTpU3alus Telia, B3aUMOJCHUCTBHE 3apsA 0B, JIENCTBUE TOKA KOPOTKO€ 3aMbIKaHUC,
B3aHUMO/ICHCTBHUE MAar"duToOB, JEHUCTBME MAarHUTHBIX TMOJEH Ha IMpOBOAHUK C  TOKOM,
QJICKTPOMAIrHUTHAA BHCPFHH) N0 ONHCAHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOHIUX COOTBCTCTBYIOIICC ABJICHHUC,

pacno3HaBaTh THIATCIIBHO U3YYCHHBIC (I)I/I3I/I‘-IGCKI/IC SIBJICHUA B OKPYXKaromemM MHUPEC, B TOM YHCJIIC B
npupoac: MOBCPXHOCTHOC HATAKCHUC U KATWJIJISIPHBIC ABJICHUS B IMIPUPOAC, KPUCTAJUJIBI B ITPUPO/JL,
HU3JTy4YCHUC COJ'IHI_Ia, 3aMCp3aHunC BOJIOéMOB, MOPCKHUC 6pLI3LI, 06pa30BaHI/Ie pO3, TymMaHa, HHCH,
CHETAa, (pI/I3I/I‘-ICCKI/IC SABJICHUS B aTMOC(I)CpC, OJICKTPUYCCKHUC ABJICHUS, MArHUTHOC TIIOJIC 3CMJ'II/I,



Apeiid MoocoB, PoJib MAarHUTHOTO TOJS Ul JKU3HM Ha 3emJie, MOJIAPHOE CUSHUE, TMPU 3TOM
MEPEBECTH MPAKTHUECKYIO (DYHKIHMIO B Y4eOHYIO, IPEIOKEHHYIO BHEIIHUE CBOMCTBA (IIPU3HAKH)
(U3HYECKOTO BO3ACHUCTBHS,

OTIMCBHIBATh U3yYCHHBIE CBOMCTBA Tena M (pU3MUYEcKHue SBICHUS C MOMOIIBI0 (PU3NYECKUX BEITUUNH
(TemmepaTypa, KOJIMYECTBO SHEPrUH, TEIUIOTa, yJEJIbHAs TEIUIOTa ILJIABJIEHUS, YZEJbHas TeIloTa
napooOpazoBaHus, yAeIbHAs TEIUIOTa CropaHus, Kod()(UIMEHT MOJEe3HOTO ACHCTBHS TETUIOBOM
MalllMHbI, OTHOCHUTEJIbHAS BIAXXHOCTh BO3/lyXa, IPOU3BOJCTBO 3apsja, CUja TOKA, dJIEKTPUYECKOE
HalpspKeHHUEe, PEe3UCTUBHBIE NMPOBOJHUKH, CONPOTHBIIEHHE BELIECTBa, padoTa M MOIIHOCTH TOKa),
NpU ONHMCAHUU TPABWILHO TPAKTOBATh (PM3MUECKUI CMBICIH, (U3UYECKUE pa3Mephl, (HU3UUECKue
BEIMYUHBI, HAXoas (OpPMYIy, CBS3BIBAS STy BEIMYHMHY (U3UYECKYIO BEIWYHHY C JIPYTHMHU
KPYIHBIMU, IOCTPOUTH I'pa)MKy N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKON BEIUUNHBI,
0XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYECKUX SIBICHUH M TMPOIECCOB, HCIHOJB3Ysl OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKUX TEOpUH MaTepHuH, NMPUHLUI CYNEepHO3uLuHU Ioyel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa a5 ydacTka Lienu, 3aKkoH Jxoyss-
JleHua, 3aKOH COXPAaHEHHS SHEPTUHU, MPH 3TOM IpPHJABas CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIMUChIBasl €r0 MaTEMATHYECKOE BBIPAXKECHUE;

OOBACHATh (PU3MYECKHE IMPOLIECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B JECITH CIydasx
MIPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CICACTBEHHBIEC CBSI3U, CTPOUTH
0o0BsicHeHUS M3 1—2 JOTMYEecKUX IIaroB ¢ OMOPHOM Ha 1-2 u3ydaeMmblX (PU3MUECKUX SIBICHUH,
(bu3nyecKux 3aKOHOMEPHOCTEN MIIM 3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3aJayd B 2—3, HCIOJIB3YS 3aKOHBI U (QOPMYINbI, CBs3bIBas (U3MUECKHE
W3MEPEHUS: Ha OCHOBE YCIIOBHMM aHalIM3a 3allMChIBaTh KPATKOE YCIOBHE, BBIABISATH HEAOCTATOK
JTAHHBIX Ui JEeUCTBUN pelieHus 3a/ad, BbIOMpaTh 3aKOHbI U (OpPMYJbl, HEOOXOAUMBIE Ui €€
pelIeHus, TPOBOAUTE PACYETHI U COMOCTABIISATH MOJYYEHHOE 3HaueHHe (PU3MUYECKON BETUYMHBI C
U3BECTHBIMU JIaHHBIMY;

BBISBJIATE MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh C MOMOIIBIO (PU3UYECKUX METOJOB, C MOMOIIBIO
ONMCATEIBHBIX  HWCCICNOBaHWM, Mpe/lararb IPOBEpSEMbIE  INPEANIONOKECHHS, OLEHUBATh
IIPaBUJIBHOCTB MOPSAKA IPOBEACHUS UCCIIE0BAHNsA, €JIaTh BBIBOIBI,

IIPOBOJIATCS. OMBITHI 110 HAOIIOAEHUIO (PU3MUECKOrO BO3JEHCTBUSA MM (PU3MUECKHX CBOMCTB Tena
(xanuJUIApHBIE AAaBICHUS BO3JlyXa OT €ro o0beMa, TeMIepaTypsl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMs INpPU H3JIYYEHUU OT CKOPOCTH HM3JIY4EHHUs H3Iydaroulei (IOoIJomaromei) Boasl OT
TEMIIEPATyphl KUIAKOCTH M IOBEPXHOCTH €€ MOBEPXHOCTHU, JICKTPU3ALMM TEJ U B3aUMOACHCTBHUS
NIEKTPUYECKUX 3apsA0B, B3aUMOJEHCTBUS MAarHUTOB IIOCTOSIHHBIX MAarHUTOB, JIE€HCTBUSA
MarHuTHBIX IIOJIEH Ha NPOBOJHUK C TOKOM, CBOMCTB JJIEKTPOMAarHuTa, CBOMCTB IEKTPOIBUIaTEIIs
IIOCTOSIHHOTO TOKa): IUIAHUPOBaHME, cOOp YCTAHOBKHU IMPEII0KEHHOT0 00OpYyIOBaHUS, OIHCAHUE
X012 SKCIIEpUMEHTa U (POPMYIHMPOBAHKE BBIBOJIOB;

[IpoBoauTh NpsiMBIE U3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHOM BIAXKHOCTH BO3JyXa, CUJIbI TOKA,
HaNpsDKEHHUs C UCIOJIb30BAHUEM COOTBETCTBYIOUIUX NMPUOOPOB U JATUUKOB TEJIECHOW BEIUYMHBI,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C Y4ETOM 3a1aHHON aOCOJIFOTHON NOIPEIIHOCTH;

IIPOBOJIUTh HCCIIEIOBAaHME B 3aBUCHUMOCTH OT OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYroro ¢
UCIOJb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCUMOCTh pe3yibTaTa IMPOBOJAHHMKA OT €ro JUIMHBI,
IUIOLIAIA MOTIEPEYHOI0 CEYEHHUs U pa3Mepa BEIIeCTBAa IPOBOAHMKA, CUJIBI TOKA, MAYIIETO 4Yepe3
IIPOBOJHMK, OT HAIPSDKEHUS Ha MIPOBOJHMKE, MCCIIEN0BAThH MOCIENOBATEIBHOIO U MapallJIeIbBHOTO
COEJIMHEHUS TPOBOJHUKOB): IUIAHUPOBATH MCCIEAOBAHUE, MPOBOJUTH HU3MEPEHUS U BBINOJIHATDH
MPE/UI0KEHHOE TUITAHUpOBaHKUE, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHBIX JIAHHBIX B BHJIE TaOJIUIl U
rpaduKoB, eNaTh BHIBOJIBI MO PE3YJIbTATaM UCCIIEAOBAHUS;

MIPOBEICHUE JIOTIOJIHUTENIBHBIX M3MEpeHUH (U3NUecKoil BenuuuHbl (yAenbHas TEII0EMKOCTb
BEIIIECTBA, CONPOTUBIIEHUE TMPOBOAHMKA, paboTa M MOIIHOCTh TOKA): IUIAHUPOBATh W3MEPEHUs,
coOMpaTh  JKCIIEPUMEHTAJIbHYIO  YCTAHOBKY, CJI€JJOBaTh MNPEUVIOKEHHOW HHCTPYKIUH U
paccunThIBaTh 3HAYEHUS N3MEPEHUN;

coOuroIaTh MpaBmiia TEXHUKU 0€30MAaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;



OXapaKTepu30BaTh MPUHIMIIEI JIEHCTBUA H3Yy4aeMbIX NPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OTIOPOM B X OMMCAHUAX (B TOM YHCIIE: CUCTEMBbl OTOIUICHHSI IOMOB, TUTPOMETp, MapoBasi TypOHHa,
amIepMeTp, BOJBTMETpP, CYETUYHMK 3JICKTPUYECKOH 3HEPruH, 3JIEKTPOOCBETHTEIbHbIE MPHOOPHI,
HarpeBaTeIbHbIE AJIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE MIPEAOXPAHUTEIIH,
JIEKTPOMArHUThl, JIEKTPOABUraTEIM IOCTOSHHOTO TOKA), MWCIIOJIb3Ys 3HAaHHUA O CBOMCTBAX
(GU3NIECKUX YCTPOUCTB 1 HEOOXOAUMBIX (PH3UUECKUX YCIOBHUSX;

pacrno3HaBaTh MPOCTEHUIINE TEXHUYECKUE YCTPOMCTBA U M3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYECKUM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaTr), COCTaBJISATh CXEMbl 3JEKTPUUYECKUX LENen ¢
IIOCJIEJOBATEIbHBIMU U JIOTUYECKUMH COEIMHEHUSIMU 3JIEMEHTOB, I10Ka3bIBasl YCIOBHBIE 3JIEMEHTHI
0003HaYEHHS IIEKTPUUYECKHX LIETICH;

MPUBOANTH TPHUMEPHl (HAXOAUTH WHQPOPMAIMIO O NpPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
($bU3UYeCKUX 3HAHUN B TMOBCETHEBHOW JKHM3HU Il oOecreyeHus: 0e30MacHOCTH mpu padoTe ¢
npubopaMM W TEXHUYECKUMM YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbsi U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIOLLEel Cpefe;

UCCIIEIOBaTh MOUCK (U3MUECKOTro cojepkaHus HuHpopmanuu B VIHTepHeTe Ha OCHOBE
CYLIECTBYIOIIMX 3HAHUH U METOJa CPaBHEHMs JOTIOJHUTEIBHBIX HCTOYHHKOB IPEII0KEHHOM
nH(pOopMalLuU, KOTOpast SIBJISETCS MPOTUBOPEUNBON MIIH MOXKET OBbITh HEJI0CTOBEPHOI;
UCIOJIb30BAaTh TPU  BBHINOJHEHMM Y4Y€OHBIX 33JaHUN  HAay4yHO-TIOMYNSPHYIO  JIUTEPATYypy
(bu3NYeCKOTO COJep)KaHus, CIpPAaBOYHbIE MaTepHualbl CceTH, pecypchl UWHTepHera, BianeTh
npuéMaMl KOHCHEKTUPOBAHUS TEKCTa, KOHBEPTHPOBATh HH(OpPMALMIO M3 OJHON 3HAKOBOMU
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHMS, 0OMEeHHBasCh HHGOopMaueit
U3 HECKOJIbKMX HCTOYHUKOB pEAJIbHOTO COJAEP)KaHHSA, B TOM YHUCIE JIOJDKHOCTHBIM JIMIIOM
pe3yabTaThl IPOEKTHOM I UCCIIEA0BATENLCKON JEATENbHOCTH, IIPU 3TOM IPAMOTHO UCIOJIb30BATh
W3YyYEHHBIH TIOHATHBIA amnmapaTHeli Kypc (DU3MKHM, YTO COINPOBOMKIAETCS BBICTYIUIEHUEM
MpEe3EHTALNEH;

IIPY BBINIOJTHEHUH MPOEKTOB U aHATUTHUYECKUX UCCIEI0BaHUM (PUKCHPOBATh O0S3aHHOCTH B TPYIIIIE
B COOTBETCTBUH C NOCTABJIEHHBIMU 3a/1a4aMi, KOHTPOJIMPOBATh BBHIMIOJIHEHUE IJIAHOBBIX JEHCTBUI
U KOPPEKTHPOBATh HX, AJE€KBATHO OLEHMBATh BKJAJ B JEATEIbHOCTh TIPYIIBI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBHUE, IOCTOSIHHO MPOSBIATh FTOTOBHOCTD pa3peIlaTh KOH(MIUKTHI.

K konmy oOyueHus B 9 KJjacce rpeiMeTHbIE pPe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

HCII0JIb30BATh IOHATHS: CHCTEMa OTCYETA, MAaTepUalIbHAs TOYKA, TPAEKTOPHs, OTHOCHTEIBHOCTH
MEXaHUUYECKOTr0 JBWXKEHHUs, nedopmanus (ynpyras, iIacTUYecKas), TPEHUE, LEHTPOCTPEMUTENBHOE
YCKOPEHHUE, HEBECOMOCTb U IePerpy3KH, HEHTP TKECTH, aOCOJIFOTHO TBEPOE TEIIO, IEHTP TAKECTU
TBEPJIOTO TeJla, pABHOBECHE, MEXaHMUECKUE KOojeOaHHs U BOJIHBI, 3BYK, MH(Pa3BYK U yJIbTPa3BYK,
9JIEKTPOMArHWTHBIE  BOJIHBI, IIKaja 9JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JaTbHO30PKOCTh, CIEKTPbl HCHYCKaHWs. M OObeAMHEHUs, anb(pa, OeTa- U TaMMa-H3JIy4eHHUS,
U30TOIIBI, SICpHAst DHEPT€THKA,;

CYIIECTBYIOIIME sBJIEHHUS (paBHOMEPHOE U HEPABHOMEpPHOE MPSMOJMHEHHOE JIBXKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBWKEHUE, 3((EKT MaJeHus Tell, ABMKEHUE 10 OKPYXKHOCTH,
B3aMMOJICHCTBHE TEJ, PEaKTUBHOE JIBIDKEHHE, IEPEeMEHHOE JIBIDKEHHME (3aTyxamoolue |
BBIHY)K/ICHHBIE), PE30HAHC, BOJHOBOE JBM)KEHHUE, OTPAXKEHUE 3BYKa, NPSIMOJIMHEHHOE OTpaKeHHUE,
OTPAKEHUE U IIPEJIOMIICHUE CBETAa CBETA, PA3JIOKCHHUE JIyded CBETa B CIIEKTPE U CIOKECHHE
CIEKTpaJbHBbIX LIBETOB, AUCIEPCHUsS CBETA, BOSHUKHOBEHHME EIUHCTBA, OIPEAEICHUE JIMHEHHOTO
OTPaKEHHsI) MO ONUCAHUIO UX XapaKTEPHBIX CBOIMCTB M HAa OCHOBE OIbBITA, JIEMOHCTPUPYIOIIHUX
COOTBETCTBYIOIIHUH CYIIECTBYIOMINNA (heHOMEH;



pacro3HaBaTh W3ydaemble (pu3nueckue (pakTopbl B OKPYKAIOIMIEM MUpPE (B TOM YHCIIE: IPUIMBBI U
otiuBbl, COTHEYHON CHCTEMBI, CUCTEMbI CUCTEM JKHMBBIX CYIIECTB, MOTJIOIIEHUE KUBBIX CYILECTB,
3eMJICTPSICCHUE, PEAKTUBHOE JBIDKCHHE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TeJa,
ONTHYeCKUEe (PHU3MUECKUE SABJICHHS B TPUPOAE, OWOJIIOTHYECKHE BO3JEHCTBUS BHAUMOIO,
yIAbTPApHUOIETOBOTO M H3IYYCHHH, XUMHUYECKHH (POH, KOCMHUECKHE JIy4H, pPaAHMOAKTHBHBIC
YCIIOBHSI, YCIIOBUSI MHUHEPAJIOB, NCHCTBHE XMMHYECKHX MCCIICOBAHWN Ha YEIIOBEKA), MPU ITOM
MEePEBECTU MPAKTUUECKYIO0 3a/1adyy B Y4eOHYIO, MPEUIOKEHHYIO BHEIIHHE CBOMCTBA (IIPU3HAKH)
(U3HYECKOTO BO3/CHUCTBHS,

OTMCBHIBATh M3YYEHHBIC CBOMCTBA Te€N W (PU3MUECKHUX SIBICHHWN, HMCIONB3Ysd (QHU3NUECKue (HOPMEI
(cpemHsii W MTHOBEHHAss CKOpPOCTh TIpM HEPAaBHOMEPHOM JIBIKCHHWU TeJla, YCKOPEHHE,
nepeMeIieHue, myTh, YIioBas CKOpPOCTh, CHIJIa TPEHHs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE
cBOOOJTHOTO TaJleHHsI, BEC, TEJNO, CHJIa, MEXaHWYecKas padoTa M MOIIHOCThb, MOTEHIHAJIbHAS
sHeprus Temna, 3(pdexkToro Hax CHION, MOTEHIHATbHAS HEPTUS YIPYTOW NMPYKUHBI, UMITYJIbCHAS
SHEpTHs, TOJHAs MeXaHW4yecKas HHEeprus, Nepuoa W TEePHOJAWYHOCTh BOJIH, JUIMHA BOJIH,
00BEMHOCTh TE€JIa M CHJIA. TOH, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHS OKpYXKarollel cpeibl),
NpU OMUCAHWU TPABUIBHO TPAKTOBATh (PM3MUECKHI CMBICH, BIHMSHHE BEJIHYWHBI, 3HAYCHUE U
3HaYeHne (U3NYECKON BEIMUYHMHBI, HAXO0XJIEHUE (QOPMYIBI, CBS3bIBas NaHHYIO (DU3HYECKYIO
BEIMYUHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpaUKHA H3ydaeMBIX 3aBUCHMOCTEH (HU3NIECKOM
BEJIMYUHBL;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SIBICHHUS W TPOIIECCHI, UCIOIB3Ys 3aKOH COXPaHEHHS
SHEPTHH, 3aKOH BCEMUPHOTO TSATOTECHUS, IPUHIIHI CYTIEPIIO3UIIH CHJI, TIPUHIIHIT [ anmien, 3aKOHbI
HeroTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS M MPETOMIICHHS, 3aKOHBI COXPaHEHUS
3apsIOBOTO M MAacCOBOTO YHWCIAa TIPH SIIEPHBIX pEAKIUSAX, MPH OTOM JaBasi CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA CBETa M 3aITMCBIBAsI €T0 MaTeMAaTHIECKOE BBIPAKEHUE,

OOBSACHATH (PU3MYECKHE IMPOLIECChl W CBOWCTBA Tel, B TOM 4YHCIE€ M B JECATH CIydasx
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
OOBSICHEHUS W3 2—3 JIOTMYECKUX IIIaroB C OMOpHOM Ha 2-3 W3yYCHHBIX (PU3HUECCKHUX
3aKOHOMEPHOCTEH, (PU3UIECKUX 3aKOHOMEPHOCTEH MIIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a/1a4M (ONUparorecs Ha CUCTEMY U3 2—3 aJlfOPUTMOB), UCIIOJIb3YS 3aKOHBI 1
(dbopmMynbl, cBsi3bIBas (hU3MUECKHE M3MEPEHHUS: Ha OCHOBE aHajM3a yCJIOBHI 3ajaud 3aluchIBaTh
KpaTKO€ YCJOBHE, BBIABIIATH HEJOCTAIOLIUE WM MOBTOPSAIOIIMECS TaHHbIE, BHIOUpATh 3aKOHBI U
dbopmyInbl, HEOOXOOUMBIE IJIsl PEIIeHHUs, MPOBOJUTH PACUEThl M OLEHUBATH PEATUCTUYHOCTH
MOJIyYE€HHBIX 3HAaYCHUH (PU3NUECKUX BEIHUNH;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOYKHO PEIIUThH C TOMOIIBIO (PU3NYECKUX METOJIOB, C TOMOIIBIO
OMKCHIBAIOIIUX  HCCJIENOBAaHUI, TMpeajaratb IpOBepseMble  IMPEANOIOKEHHsS, OLECHUBAThH
MPaBWJIBHOCTh TOpSAKA MPOBEIEHUS HCCIEAOBAaHUN, JeiaTb BbIBOJABI, HMHTEPIPETUPOBATH
pe3yIbTaThl UCCIIEIOBAHUIN U OTIBITA;

MIPOBOJISTCS OMBITHI MO HAOMIOACHUI0 (PU3UYECKOTO BO3IACHCTBUS WU (PU3MUECKUX CBOMCTB TeEI
(u3yyeHune mepBOro 3akoHa HbIOTOHA, COXpaHEHHWE SHEPruu, MEepUoj KOoJeOaHWH MPYKUHHOTO
MasTHUKa OT MacChl M >KECTKOCTH MPYKHHBI W HE3aBHUCUMOCTh OT YacCTHUI[ MallbiX (opM,
MPSIMOJIMHEHHOE PAaCpOCTPAaHEHHE, pa3iokKeHHe Oeloro cBeTra B CIEKTpe, M3y4eHHE CBOWCTBA
n300pakeHUs] B IJIOCKOM 3€pKaje W CBoiicTBa OOBbEKTa B coOuparolleil nuH3e, HaOroaeHue
CIUIOIIHBIX U JJMHEHHBIX CIIEKTPOB COEJMHEHUI): CaMOCTOSTENLHO CO3/aTh U3 MOCIEeI0BATEIbHOTO
Habopa 000OpyIOBaHMSA, ONPENENUTh XOJ OSKCIIEPUMEHTa M €ro pe3yiabTaThl, (OpPMYIUpPOBATH
BBIBOJIBI;

IIPOBOJIUTH MPH HEOOXOUMOCTH MPOBEACHUS MPSAMBIX U3MEPEHUI, ONpeNeNaTh cpeiHee 3HaUYCHHe
u3MepsieMoil BenmuunHbl (POKYCHOE paccTossHUEe coOMparoliei TuH3b1), 000CHOBBIBATh MyTh BbIOOpa
U3MepeHus (U3MEpPUTEIBHOTO Mproopa);

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMBIX (M3UUECKUX BEJIUYMH C HCIOJIb30BAHUEM IPSIMBIX
M3MEpEeHUH (3aBUCHUMOCTh IYTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JBIXEHMM O€3 HadyaabHOMN
CKOpPOCTH, TIEPHOJMYECKOEC M3MEHEHHE MAaTeMaTU4ecKoro MasiTHUKa OT JUIMHBl HUTH, B
3aBHCHUMOCTH OT yIJIa OTPAKEHUs CBETa OT yIJia MOBOPOTA M YIila MPEeJOMIIEHUS OT yrila MaJeHHs):



IUTAHUPOBATh HMCCIIEJOBAHUE, CAMOCTOATENBHO COOMpPATh PE3yNbTaThl, (PUKCHPOBATH PE3YNIHTATHI,
MOJIydeHHBIE B 3aBUCHMOCTH OT (PU3MUYECKON BEIMYMHBI B BHUAE TaOiui U TpaduKoB, IeIaTh
BBIBO/JIBI TIO PE3YJbTaTaM UCCIICIOBAHMS,

MPOBEACHUE JIOTIOJIHUTEIIFHBIX M3MEpEHH (U3NYECKOW BEIWYMHBI (CPEIHSISI CKOPOCTh U
YCKOpPEHHUE Tella MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHUE CBOOOJHOIO MaJeHUs, KECTKOCTh
NPYXHUH, KO3()PUIMEHT TpeHUsI CKOJBXKEHMsI, MEXaHW4yeckas paboTa U Cuiia, 4acToTa M MEPUOJ
M3MEHEHHS] MaTeMaTHYECKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMPAIOIICH JIMH3HI,
paIMOaKTUBHBIM (POH): TUIAHUPOBATH M3MEPEHHsI, NMPOBOJUTH IKCIIEPUMEHTAIbHbIE YCTAHOBKU U
MIPOBOJIUTH U3MEPEHHS, CIEAYS MPEIIOKEHHON MHCTPYKIIMH, HAUMEHbIIEEe 3HAYCHUE BEINYUHBI U
aHaJIN3 MOJTYYEHHBIX PE3YyJIbTAaTOB C YUYETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHMI;

coOIIIOIaTh MpaBHJIa TEXHUKU OE30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000PYI0BAHUEM;
BBIpQ)KaTh OCHOBHBIC TIPU3HAKU H3y4aeMbIX (U3NYECKUX MOJENeH: MaTepuanbHas TOYKa,
abCOIOTHO TBEPJOE TENO, TOYEUHBIM MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, IUIaHETapHas MOJEb
aToMa, HyKJIOHHAsi MOJIeJIb @aTOMHOTO $S1/1pa;

OXapaKTepu30BaTh TPUHIMIIEI JIEHCTBHS H3Yy4aeMBIX TPHOOPOB M TEXHUYECKHX YCTPOUCTB C
OTOpO Ha WX ONucaHWe (B TOM 4YHCIE: CIUIOMETP, MATYMKH TOJOXKECHHS, PACCTOSHUS H
YCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoToanmnapar, OTUYECKUE CBETOBO/IbI, CIEKTPOCKOII,
JO3UMETp, Kamepa BuiabcoHa), HCMONB3YysS 3HAHUS O CBOMCTBaX (PU3UYECKUX YCJIOBUH U
HEOOXOUMBIX (PU3NYECKUX YCITOBUSX;

WCTIONB30BAaTh CXEMbl M CXEMAaTHYEeCKHE PHCYHKH HM3y4aeMbIX TEXHHYECKHX TPUOOPOB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTUIECKHUX MPOIIECCOB MPH MOCTAHOBKE YIEOHO-TIPAKTHIECKUX
3a/1a4, ONTHYECKUX CXEM Ui MOCTPOEHUsS M300pakeHUi B MJIOCKOCTHOM 3€pKajie M coOuparomeit
JIUH3E;

MPUBOANTH TPHUMEPHl (HAXOAWTh WHQPOPMAIMIO O TpPUMEpax) MPAKTUIECKOTO HCIOIb30BAHUS
(bU3UYEeCKUX 3HAHWN B TOBCETHEBHOW >KM3HU sl oOecredeHus: 0e30MmacHOCTH mpu padboTe ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXpPAHEHHUS 3J0POBbsI U COONIIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOLIEeH Cpene;

UcclenoBaTh cojepxanue (usndeckoit uHGopmanuu B MHTEpHETE, CaMOCTOATENBHO GOPMYIUPYS
MTOUCKOBBIN 3alpoc, HAXOAUTh MYTH OIpENeiIeHHs] TOCTOBEPHOCTH MOIYYeHHON HMHPOpMaAIU Ha
OCHOBE CYIIECTBYIOLIUX 3HAHUM U JOTIOJHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BAaTh MPU  BBINOJHEHUM Y4YeOHBIX 33JaHUN  HAy4YHO-TIOMYNSAPHYIO JIUTEPATypy
(bu3MYECKOTO COJEep)KaHUsS, CIPAaBOUHbIE MaTepuaiabl CeTH, pecypchl HHTepHeTa, BianeTh
npuéMaMu KOHCHEKTUPOBAaHUSA TEKCTa, KOHBEPTUPOBATh HH(MOPMALMIO W3 OJHOM 3HAKOBOMH
CUCTEMBI B JPYIyIO;

co3faBaTb COOCTBEHHbIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHMs Ha OCHOBE HHMOpMalUuu U3
HECKOJIbKUX MCTOYHHUKOB (PU3MYECKOTrO COJEp)KaHus, MyOJMYHOTO BBICTYIUICHUS, PE3yIbTaTOB
MIPOEKTHOM WJIM MCCIIEA0BATEIbCKON JIEATENBHOCTH, MIPU ATOM IPAMOTHO HUCIIOJIb30BATh U3YYECHHBII
MOHATHIHBIN amnmnapar u3y4yaeMoro pasfaena (GU3uKd U COMPOBOXKIATh BHICTYINICHUE MPE3eHTAIUei
C Y4€TOM COOCTBEHHBIX CBEPCTHUKOB.

MPOBEPSEMBIE IIPEIAMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUS

7 KJIACC
Kon
IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHUS POrPaMMBbl OCHOBHOI0 0011ero
NMpoBePAEMOro
oOpa3zoBaHus
pe3yabTara

11 HCIIOJIb30BATh N3YUCHHBIC ITOHATUSA




Kopn
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHUS MPOrPaMMBbl OCHOBHOI0 0011ero
oOpa3zoBaHus

1.2

HOpOSIBIISITH SIBJIGHUS. MO OINMCAHMIO UX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYS JAHHBIH KOHKPETHbIH (heHOMeH

13

pacro3HaBaTh U3ydaeMble (pru3ndecKue OOBEKTHI B OKPYKAIOIIEM MHUPE, B TOM YHCIIE BKIIOUATh
(usnueckue SIBICHUS B MPUPOJE, IIPU 3TOM INEPEBOAUTH MPAKTHUECKYIO 3aJady B Y4eOHYIO,
IpeAsIaraTh OCHOBHBIE CBOMCTBA (IIPU3HAKH) (PH3HUCCKUX MPOSBICHUN

1.4

OIUCHIBATh H3Yy4YCHHBIE CBOMCTBA Tel M (PU3MYECKUX SBICHUI, HCHIONB3ys ¢Gurypy, npu
OINUCAHUY IPaBUWIBHO TPAKTOBATh (PU3UUECKHUM CMBICI, YUUTBHIBATh BEIMUUHY, UX OMMCAHUE H,
HampuMep, (QHU3HUECKYI0 BEIMUYMHY, HAXOAUTh (OpPMYIy, CBA3bIBas MAHHYIO (DHU3UYECKYIO
BEJINYMHY C JPYTUMM BEIMYHHAMH, CTPOUTH I'Pa(UKHM H3YUEHHBIX 3aBUCHMBIX (DU3MUECKHX

BCJIIMYHH.

15

OXapaKTepU3yhTe CBOICTBA Tell, PU3NUYECKUX SIBICHWUH M TMPOIECCOB, UCIONb3Ys H3yUCHHBIE
3aKOHBI, IPUJAB 3TOMY CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIMCaB €ro MaTeMaTH4ecKoe

BBIPaKCHHE.

1.6

OOBSCHSTH (pU3HUECKUE SBIICHUS, IPOIIECCH U CBOWCTBA TEIN, B TOM YHMCIIC U B JICCATH CIIydasx
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUMHHO-CIICACTBEHHBIE CBS3U, CTPOUTH
00BsicHEHUS U3 1 — 2 JIOTHYECKUX IIATOB ¢ OMopoit Ha 1 — 2 u3ydaeMbIX (PHM3HMUCCKUX SBICHUN

(1)PI3I/I"IGCKOFO 3aKOHa, (1)1/131/1‘16‘0}(01"0 3aKOHa MJIM 3aKOHOMECPHOCTH.

1.7

pemuTh pacu€THble 3a7aun B 1 — 2, UCTONB3ys 3aKOHBI M (DOPMYJIbI, CBS3bIBas (PU3UUYECKHE
BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBMM 3aJauM 3alUChIBaTh KpaTKOE YCJIOBUE, IOACTaBISSA
¢urypayro ¢urypy B (GOpMydy M NPOBOIUTH pacdEThl, HAXOAWTH CIIPABOYHBIC IaHHEIE,
HEOOXOIMMBIEC JUIS PEeIIeHHs 3a/1ad, OLCHHUBATh PEATMCTHYHOCTH MOTYYEHHOH (GH3MUECKOU

(hopmbI

1.8

BBISIBJIATH IPOOJIEMbI, KOTOPbIE MOXKHO PELINTH C TIOMOLIBIO0 (H3MYECKHX METOJOB, B OITUCAHHU
WCCIICJIOBAHUN TpeAJsiarath IPOBEPAEMOE MPEAINoiokeHHe (TUmoTe3y), HaOmoaaTh U
HMHTEPIPETHPOBATh MOMYYSHHBIN pe3ysIbTaT, HAXOJUTh OLIMOKH B XOJie IKCIIEPHMEHTa, JeNaTh
BBIBOJIBI 110 €r0 Pe3yJIbTaTam

1.9

[IpoBenenne ompITa 1O HAOMIOACHUIO 332 (U3MUECKUMH BO3ICHCTBUSAMH WIN (PU3WIECKUMHU
CBOICTBaMHU Tel: (hopMyisia IPOBEPSEMBIX IMOIUTUKOB, COOpP YCTAHOBKM M3 IIPEIIaraeMoro
000pyIOBaHMs, 3aIMICHIBATH X0 ONBITA U (DOPMYITHPOBATH BHIBOIBI

1.10

[IpoBecTr HENMOCPENCTBEHHBIE HM3MEPEHUS C HCIONB30BAHHEM CTAaHIAPTHBIX M IHU(PPOBBIX
puOOpoB, 3a(UKCUPOBAB cpadaTbiBaHWE TPHOOPOB C YYETOM 3aJaHHOW aOCONIOTHOM
TIOIPEMIHOCTH U3MEPEHUH.

111

MIPOBOAWTH HWCCIENOBAHHE B 3aBHCHMOCTH OT OIHOW (DHU3UYECKOH Mepel OT IPyroro ¢
HCIOJIb30BAHNEM TIPSIMBIX U3MEPEHHH, yIaCTBOBATh B INIAHMPOBAHNH YUeOHBIX MCCICIOBaHUH,
COOMpaTh W BEHINONHATH HM3MEPEHHS, CICOUTh 32 MPeAJIOKEHHBIM IUIAHOM, (HKCHPOBATH
MOJYYEHHBIC PE3YNBTATHl B 3aBHCUMOCTH OT (YM3NYECKON BEIMYMHBI B BHUJE IPEIIOKESHHBIX
TaOJIHIl ¥ TPAHKOB, ENATh BBIBOIBI IO PE3YNIbTaTaM HCCICIOBAHMS.

1.12

[IpoBeneHne INOMONHUTENBHBIX W3MEPEHUH (U3UYECKHX Pa3MEpoB, CIEXys IPEUIOKCHHOU
WHCTPYKLUMH: TPU BBINOJHEHUM HU3MEPEHHH H3MEpANTE 3KCIIEPUMEHTAJbHYI0 HACTpPOHKY M
YUYUTBHIBANTE 3HAYEHUE UCKON MEPBI.

1.13

COOJTFOJIATh MpaBHIIa TEXHUKU 0€30MMaCHOCTH MPH padoTe ¢ JIaO0paTOPHBIM 000PYIOBaHHEM

1.14

BBISIBUTH TTPUHIIUIIBL JeCTBUS HpI/I60pOB N TCXHHUYCCKHUX YCTpOf/'ICTB, 0OXapaKTECprU30BaAThH
TIPUHIMITBI JercTBUS HN3YUCHHBIX l'[pI/I60pOB 1N TCXHHUYCCKUX YCTpOﬁCTB C IIOMOLIbIO HX
OIMUCaHUA, UCIIOJIB3Ys 3HAHUA O (I)I/I3I/I‘ICCKI/IX CBOMCTBaxX U O0eCIIeYeHUN (1)H3I/I‘ICCKI/IX 3aKOHOB
1 3aKOHOMCPHOCTH.
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IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHUS MPOrPaMMBbl OCHOBHOI0 0011ero
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1.15

MPUBOIUTE TPUMEPhI (HAXOAUTh WH(POPMAIMIO O MPHMEpax) MPAKTUICCKOrO HCIOIb30BAHUS
(u3MyecknX 3HAHWK B MOBCEJHEBHOM JKU3HHU JUIA oOecriedeHus 0e30MacHOCTH MpH padore C
npuboOpaMH ¥ TEXHUYECKHMH YCTPOWCTBAMHM, COXPAHEHHUS 3I0POBbS U COONIOJNCHUS HOPM
9KOJIOTHYECKOI0 MOBE/ICHHS B OKpY)KaloIleH cpefe.

1.16

HU3y4YUTh BLI60p HNCTOYHHKOB I/IH(l)OpMaIlI/II/I B CCTHU I/IHTepHeT B COOTBECTCTBUU C 3aJaHHBIM
TIOUCKOBBIM 3allpOCOM, Ha OCHOBC HMCHOIIUXCHA 3HaHUN u METOJa CpaBHCHUA pPA3IUIHBIX
HUCTOYHUKOB HpeI[HO‘{TI/ITeJ'H)HOI\/’I I/IH(l)OpMaHI/II/I, KOoTOpasd ABJIACTCA HpOTHBOpe‘{HBOﬁ

WJIM MOXET OBITh HEJIOCTOBEPHOM

1.17

UCIIONB30BAaTh TIPH  BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO-TIONYJSIPHYIO JIMTEpaTypy
(usHuecKoe coAepikaHue, CIPaBOYHbIE MaTepHallbl, CETEBbIC pecypchl VHTepHETa, BIAIETh
npuéMaMi KOHCIIEKTHPOBAHHS TEKCTa, KOHBEPTHPOBAaTh MH(MOPMAIMIO M3 OXHON 3HAKOBOM
CUCTEMBI B IPYTyIO

1.18

co3laBaTh KpaTKWe IMCHMEHHBIC M YCTApEeBIINE COOOIICHHS HAa OCHOBE 2—3 HCTOYHHKOB
uHpopManuy GU3NIECKOro COACP)KaHMs, B TOM YHCIIE IyOIMYHO JIeNaTh KPaTKUE COOOIICHNUS O
0€30MacHOCTH TPOEKTOB WM HAYYHBIX HCCIEAOBAHUI, MPU 3TOM TPAMOTHO HCIIOIB30BATH
M3yYCHHBIA TOHATHBIN ammapaTHBIl anmapar (U3MKH, CONMPOBOXIAIOIIMICS BBICTYIUICHHEM

IIPE3CHTALINT

1.19

IIpHU BBINOJIHCHUN TIPOCKTOB MW HCCICAOBAHUAX IMPOCHUTHIBATH 00SI3aHHOCTH B rpymnie B
COOTBETCTBHUHU C IMOCTABJICHHBIMH 3aJavdaMH, KOHTPOJHMPOBATH BBIITOIHCHUEC IIJIAHOB ,Z[eﬁCTBPIfI,
aJICKBaTHO OLICHNBATH Macirad BKJIaga B JACATCIBPHOCTD TpYIIIbL, BBICTpanBaTh

KOMMYHHWKATUBHOEC B33HMO,Z[CIZCTBPIC, CJICAUTH 34 MHCHHEM OKPYKAIOINX

8 KJIACC

Kon nposepsiemoro IIpoBepsiemble npeaMeTHbIE pPe3y/JbTAThI 0CBOCHHS IIPOrPaMMbl OCHOBHOI0 00111ero
pe3yJbTara

oOpa3zoBaHus

1.1

HCIIOJIB30BaTh ITOHATHA

1.2

MPOSIBJISITH SBJIEHMSI MO OINMCAHHUIO UX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYSI TaHHBIA KOHKPETHBIH ()eHOMEH

1.3

pacro3HaBaTh u3y4daeMmble (U3HUECKUE OOBEKTHI B OKPYXKAIOIIEM MHPE, B TOM YHCIE
BKJIFOYaTh (PU3MUYECKHUE SIBICHUS B [IPUPOJE, IPH 3TOM MEPEBOIUTH MIPAKTHUYECKYIO 3324y
B yueOHYIO, ITpeIIaraTh OCHOBHBIC CBOWCTRA (MPU3HAKHU) (PU3NICCKHUX TIPOSBICHUHA

1.4

OITUCHIBATh M3y4aeMBIC CBOIMCTBA Tel W (PM3MUECKHUX SIBICHUH, MCIONB3Ys (Dr3MdIecKue
BEIMYHMHEL, TPU OIMCAHUHM IPABWIFHO TPAKTOBATh (PH3WUCCKUN CMBICT, YYUTHIBATH
BEJIMYHHY, BKIIOYATh M BKIIOYATh (PH3UUECKYIO BEIHYHHY, HAXOAUTH (OpMYITy, CBSI3BIBas
JaHHYIO0 (PU3MUECKYIO BEIHYHHY C JPYTHMMU BEIMYUHAMH, CTPOUTH Tpa)UKH H3ydaeMbIX
3aBHCHMOCTEH (PU3NIECKON BETHUINHBI

15

OX&paKTCpHByﬁTe CBOMCTBA TCI, (1)H3I/IIICCKI/IX SIBIGHUN U IpoueccCoB, HCIOIb3Yys
HU3YUCHHBIC 3aKOHBI, IpUJaB 3TOMY CJIOBECHYIO (1)OpMy.]'H/IpOBKy 3daKOHa M 3allucCaB €ro
MATEMAaTUUCCKOC BbIPAKCHHEC.

1.6

00BSACHUTD (1)I/ISI/I‘IGCKI/IG MpoucCChl U CBOICTBa TCJI, B TOM YHMCJIC U B JCCATHU ClIy4dasaxX




Kon nmposepsiemoro
pe3yJbTara

IIpoBepsieMble MpeiMeTHBIE Pe3yJbTATHI 0CBOCHHS MPOrPaAMMBbl OCHOBHOI0 0011€r0
oOpa3zoBaHus

MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBUTH PUUYUHHO-CICICTBEHHBIC CBSI3H,
MIOCTPOUTH OOBSICHEHHE U3 1 — 2 JIOTHUECKUX IIaroB ¢ MOMOIIBI0 1 — 2 U3y4eHHBIX CBONUCTB
(usnuecKux, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH.

1.7

PeIInTh paC‘IéTHLIe 3aJla4yu B 2—3, HCIIOJIb3Yys 3aKOHBI U (I)OpMy.]'H)I, CBsA3bIBasi (1)I/I3I/I‘{eCKI/Ie
HU3MEPCHHA: Ha OCHOBE aHaJIn3a YCHOBHP'I 3aJa4u 3aliuCbhbiBaTh KPATKOC YCJIOBUEC, BLISABIIATH
Z[CCI)I/IL[I/IT JaHHBIX UIA pEHICHHWA 3a1a4, BLI60pKI/I 3aKOHOB U (I)OpMyJ'I, H606XOI[I/IMBIX JJIA €€
peuIeHus1, IMPOBECTU paC‘{éTLI U CONOCTaBUTHL IIOJIYYCHHOEC 3HA4YCHHUEC (1)H3H‘ICCKOI>‘I
BCJIMYHMHBI C U3BCCTHBIMU JaHHBIMU

1.8

BBISABIIATH HpOGJ’IeMLI, KOTOPBIEC MOXHO pPCHINTL C IMOMOIIBIO (I)I/ISI/I‘ICCKI/IX METOI0B, C
IIOMOIIBIO ONUCATCIIBHBIX HCCJ’IeJIOBaHHfI, npempiaratb IMPOBEPACMBIC TIPCAIIONO0KCHUAA,
OLCHUBATH NPABUJIBHOCTD NMOPSAJAKA IMPOBCACHU S UCCIICAOBAHNS, NCJ1aTh BBIBO/IbI

19

IIpoBOANTE OMBITHI 110 HAOMIOACHHUIO 32 (PUBHYECKHUMH BO3ACHCTBUAMHU UM (H3HUECKUMU
cBOIicTBaMH Tel: (opMysa NPOBEPSIEMBIX KaHAWAATOB, COOMpaTh YCTAHOBKY W3
IPEIOKEHHOT0 000pYI0BaHMSI, OIHCHIBATE X0 ONBITA M (HOPMYJINPOBATH BHIBOJIBI

1.10

[IpoBoanTe MpsSIMBIE U3MEPECHHUS C UCTIOJIB30BAHUEM CTAHIAPTHBIX IPHOOPOB U (PU3NIECKUX
BCJINYMH, COIOCTABISITE pE3yIbTATHl HM3MEPEHUIl C Yy4eTOM 3aJaHHOH aOCOMIOTHOM

MOrpCHIHOCTU JaTYHKaA.

111

MIPOBOJUTHh HCCIICOBAHHWE B 3aBUCHMOCTH OT OJHOM (PU3UYECKOW MEphI OT JIPYTroro C
WCTIONIB30BaHUEM MPSAMBIX W3MEPECHUH: MJIAaHUPOBATH HMCCIICAOBaHUE, COOMpATh JaHHBIC W
MIPOBOANTE HM3MEPEHUs, CICAOBATh NPEUIOKCHHOMY IUIaHy, (HUKCHPOBATH PE3yJbTATHI,
MOJyYeHHBIC B 3aBUCHMOCTH OT BHIEO TaOmuil W TpaduKOB, NeNIaTh BBIBOABI IIO
pe3yabTaTaM UCCIIEL0BaHUs.

1.12

MIPOBOANTH JTOMOTHUTEIFHBIC H3MEPEHHS (DU3NIECKUX PA3MEPOB: IUIAHUPOBATH H3MEPEHHUS,
COOMpaTh AKCIIEPUMEHTANbHBIE YCTAaHOBKH, CJICOBATH IPEATIOKEHHOH HHCTPYKIHHA U
COXpaHATh 3HAUE€HUE U3MEPEHUSI.

1.13

COOJTFOJIATh MpaBHJIa TEXHUKU 0€30ITaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM

1.14

OXapaKTepPHU30BaTh NPUHIUIBI JEUCTBIS N3yIaeMBIX IPUOOPOB M TEXHHUECKUX YCTPOUCTB
C OIMOpPOH Ha WX ONHUCAHHE, WCIIONb3yS 3HAHUS O CBOMCTBAX (PH3MYECKUX IPOSBICHUH W
(PMBHYECKHX MPOSIBICHHSIX.

1.15

pacIo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTEIHHBIE MPUOOPEI IO CXeMaM
U CXEMAaTUYeCKMM PpUCYHKaM, COCTAaBIIATh  OJJEKTPUUECKHUE CXEeMbl ILened ¢
IocJe10BaTeIbHBIMU U NAPAJUIEIbHBIMU COEUHEHUSIMU 3JIEMEHTOB, Pa3jindyaTh yCIOBHBIE
0003HaYEHYISI DIIEMEHTOB MJICKTPHUYECKUX IETIEH.

1.16

MPUBOANTHG  MpUMEpbl  (HAXOAUTh HMH(POPMALMIO O TMpUMEpax) IMPAKTHYECKOro
WCIIONb30BaHUST (PU3UYECKUX 3HAHWUA B MOBCEAHEBHOW IKM3HH [UIs OOECIeueHHUs
0e30MacHOCTH TIpU paboTe ¢ MpHOOpaMU M TEXHHUYECKUMH YCTPOHCTBAMH, COXPaHCHUS
3JI0pPOBbs M COOJIIOJICHHSI HOPM KOJIIOTHYECKOT0 [TOBEACHHSI B OKPYKAIOIIEH cpefe.

1.17

MIPOBECTH TOMCK (PU3MUECKOTO COAepKaHWsI MHpOpMaIu B ceTd HTepHET Ha OCHOBE
CYILIECTBYIOIIMX 3HAHUA M HCIOJIb30BATH JONOJIHUTEIbHBIE MCTOUHUKU albTEPHATUBHON
WHPOPMAITIH, KOTOPAs SIBISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITH HETOCTOBEPHOH.

1.18

HCIOJBb30BAaTh IPHU BBIIOJIHEHUM Y4YEOHBIX 3aJaHU HAay4HO-TIOMYJISIPHYIO JIMTEPAaTypy
(PMBHYECKOTO CONEpXKaHWS, CIIPABOYHBIC MaTEpHAINBl, pecypchl ceth VHTepHeT; BIaneTh
MpreMaMi KOHCIIEKTHPOBAHUS TEKCTa, KOHBEPTUPOBATH MH(POPMALINIO M3 OTHON CHCTEMBI

3HAKOB B JPYT'YIO

1.19

co31aBaThb COOCTBEHHBIC IHCHMEHHEBIE H KpaTKHUE€ YCTHBIC COO6H_ICHI/ISI, 00OMCHHUBASCH
I/IH(l)OpMaLII/Ieﬁ N3 HCCKOJBbKHUX HWCTOYHHKOB (1)I/ISI/I‘ICCKOI‘O COACPpIKaHWs, B TOM YHCIIC




Kon nmposepsiemoro
pe3yJbTara

IIpoBepsieMble MpeiMeTHBIE Pe3yJbTATHI 0CBOCHHS MPOrPaAMMBbl OCHOBHOI0 0011€r0
oOpa3zoBaHus

PE3YyIbTATOB HpOGKTHOﬁ WM HMCCIEA0BATENbCKON ACATCIbHOCTHU, IPU 3TOM TI'PAaMOTHO
HCIIOJIB30BaTh I/I3y‘{eHHI)II71 MMOHSTHBIN aHHapaTHLIfI KypcC (1)I/ISI/IKI/I, 4YTO COIPOBOXIACTCA
BBICTYIULICHUCM npeseHTauHeﬁ

1.20

MIPH BBHITIOJTHEHWH MTPOEKTOB U aHAJIMTHYECKUX UCCIIEIOBAaHUI (PUKCHUPOBATh 005S3aHHOCTH B
TPyIIie B COOTBETCTBUHM C IIOCTABICHHBIMH 3aJayaMH, KOHTPOJUPOBATHh BBINOIHEHHE
MIJIAHOBBIX JCHCTBUI W KOPPEKTUPOBATh X, aJIEKBATHO OLIGHUBATH BKJIAJ B IESTEILHOCTh
TPYIIbBI, BBICTPAMBaTh KOMMYHHUKATHBHOE B3aWMOJIEHCTBHE, MOCTOSHHO MOJACPKUBAThH
paspemaTh KOHQIUKTHI

9 KJIACC
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pe3yJabTara

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS MPOTrPaAMMBbI
OCHOBHOI0 00111er0 00pa30BaHMSA
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HCIIOJIb30BATh U3YUYCHHBIC ITOHATH

1.2

MPOABJIATH SABJICHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYSI TAaHHBIH KOHKPETHBIN (heHOMEH

1.3

pacro3HaBaTh U3ydaeMble pu3nUecKue OOBEKThI B OKPYKAIOIEM MHPE, B TOM
4Hclie BKIOYATh (DU3HUYECKUE SBJICHHS B IPUPOAE, NPHU ITOM MEPEBOIUTH
MpaKTUYECKyr0 3ajadyy B y4eOHYI0, Mpeajarath OCHOBHBIE CBOWCTBa
(npu3HakK) GU3NYECKUX MPOSBICHUN

1.4

OIUCHIBATh HM3y4aeMble CBOWCTBA Tl U (PU3WUCCKUX SBICHHUH, HCIIONB3YS
(u3HYeCKHe BEIWYHMHBL, [P ONMMCAHWU IPABHIBHO TPAKTOBATH (pr3myecKuit
CMBICHI, YIUTHIBATh BEIHYHMHY, BKIIOYATh W BKIIOYATh (QU3MUYECKYIO BETUYNHY,
HaXOmUTh (OPMYJy, CBS3BIBAs MAHHYIO (DU3MYECKYI0 BEIHYMHY C APYTHMHU
BEIMYMHAMH, CTPOUTh TpPaQUKH W3YIaeMBIX 3aBHCHMOCTEH (QH3HMUECKOM
BEJIMYUHBI

1.5

OXapaKTepU3yhHTe CBOMCTBa TeN, (U3UYECKHX SBICHUH M IPOIECCOB,
WCTONB3yS W3y4YCHHBIC 3aKOHBI, IPHAAB 3TOMY CIOBECHYIO (hOPMYIHPOBKY
3aKOHA U 3aIMCaB €r0 MaTEMAaTHIECKOE BBIPAYKCHHUE.

1.6

OOBSCHUTH (PU3WYIECKUE IPOIECCHl M CBOMCTBA TEN, B TOM YHCJIEC M B JIECATH
cllydasX IHpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABUTh HPUYHHHO-
CIICICTBEHHBIEC CBS3H, TOCTPOUTH OOBSCHEHHE M3 2 — 3 JIOTMYECKUX IIATOB C
MIOMOIIPI0 WM3YYEHHBIX SIBJICHUHA (DU3UYECKOTro, (HU3UIECKOro 3aKOHA WIIH
3aKOHOMEPHOCTH.

1.7

pemath pacu€THBIE 3amauM (ONMUpPAOIIMECs Ha OCHOBE 2-3 anropurma),
WCTIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAs (PU3MUECKHE M3MEPEHUS: Ha OCHOBE
YCIIOBHUH aHANM3a, 3alACHIBATh KPATKOE YCIOBHE, BBISBIATH HEMOCTAIONINE HITH
MTOBTOPSIFOIIMECS] TAHHBIC, BEIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOMUMBIE IS
pEUIeHUs, MPOBOOUTH PAacdETHl W OLEHUBATH PEATHCTHYHOCTH MOITYYCHHBIX
3HAaYCHUH (HU3NIECKOI PUTYPBHL.

1.8

BLIABJIATH HpO6J'ICMI)I, KOTOpbIC MOXXHO PpEHIMTL C ITOMOIIBIO (I)I/I3I/I'-I€CKI/IX
MCTOHO0B, C IIOMOIIBIO OIMCBIBAIOIINX I/ICCJ'IC,I[OB&HI/II‘/'I, npemiaratb MpoBEPACMbIC

TPCAITOIO0XKCHUS, OUCHUBATL MPABUJIBHOCTDb TOPAAKA ITPOBEACHUSA NCCIICAOBAHNA,




Kon nmposepsiemoro
pe3yJbTara

HponepﬂeMble NpeaAMETHBIEC Pe3y/IbTAaThl 0CBOCHUSA IPOrPaMMbl
OCHOBHOT0 0011Ier0 00pa30BaHHA

J€J1IaTh BbIBOAbBI, MHTCPIIPETUPOBATL PE3YJIbTAThI HCCIIeIOBAHUM U OIBITA.

1.9

[lpoBenenne omblTa 1O HAOMIONEHUIO (DU3MYECKOrO BO3ACHCTBHS WM
(U3MYECKNX CBOMCTB TEJ: CAMOCTOSTEIBEHO COOpaTh YCTAHOBKY U3 PE3EPBHOTO
HaOopa 0OOpyOOBaHMs, 3alucaTh XOJ ONBITA M €ro  pPe3ysbTaThl,
copMyIHpPOBaATh BHIBOJBI.

1.10

HPOBOJNTH ITPU HEOOXOAMMOCTH IPOBEEHHUS TIPSIMBIX U3MEPEHHH, ONPEIeNATh
cpemHee 3HA4YGHHE M3MepseMOll  BeMMUMHBL  ((POKYyCHOE  paccTOsiHuE
cobuparomied  JMH3bI), OOOCHOBBIBATH  IYThb  BBIOOpa  M3MEPEHUS
(n3mepuTensHOro Mpudopa)

111

IIPOBOAUTH HCCIEIOBAHUS 3aBUCHMOCTH OT (DU3HUECKUX BEIMYHH C
UCIIONIb30BAHUEM MPSMBIX H3MEPEHUH: TUIAHUPOBATh MCCIECIOBAaHHUE, COOUpPAThH
JAHHBIE  CAaMOCTOSITENBHO, (PUKCHPOBATh pe3yiIbTaThl, IMOJIYUYCHHBIE B
3aBUCUMOCTHU oT (u3IIecKux BEIINYMH, B BHJIE TabMIL

n Fpa(l)I/IKOB, J€JIaTh BBIBOJIbI 110 PE3YJIbTaTaM HCCIICJOBAHUA.

1.12

MPOBOJUTH JIOTMOJIHUTENbHBIC U3MEpEHUs] (U3NYECKAX BEIWYHMH: TUIAHHUPOBAThH
U3MEpEHUs, COOHMpaTh OKCIIEPUMEHTAJbHBIE HACTPOHKA W  BBHIMOIHATH
M3MEpEHUs], CJEeI0BaTh MPEAIOKEHHON WHCTPYKLUHMH, M3MEPATh 3HAUEHUSA U
aHAJIM3UPOBATh TOJYYEHHBIE PE3YyJbTaThl C YUYETOM 3aJaHHOW MOrPEHIHOCTH

WU3MEPEHUM.

1.13

COOJIIO/IaTh TIpaBUJIA TEXHHKH OE30MacHOCTH IpH pabore ¢ J1abopaTOPHBIM
000pyIOBaHHEM

1.14

BBIPAKAaTh OCHOBHBIC TPH3HAKH H3YYaeMBIX  (U3MUCCKUX  MOJEINei:
MaTepuanbHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOUCUHBIH MCTOYHHK CBETA,
Jyd4, TOHKasl JIMH3a, [IJJaHEeTapHas MOJEIb aTOMa, HyKJIOHHasi MOZEIb aTOMHOIO
A1pa.

1.15

OXapaKTEepU30BaTh MPHUHIIHIIEI ACHCTBUS U3yIaeMBIX IIPHOOPOB M TEXHUYECKUX
YCTPOKMCTB C OMOpPOM HA WX OIKCAaHUE, HCIONB3ysd 3HAHUS O CBOHCTBaxX

(PM3HYECKUX MPOSBICHIH M (PU3NIECKUX IPOSBICHUSX.

1.16

HCIIOJIb30BATh CXEMbl M CXEMAaTHUYECKHE PHCYHKH HM3y4aeMbIX TEXHHYECKHX
MpUOOPOB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOIOTMYECKHX IPOLIECCOB IPU
MOCTAHOBKE y4eOHO-ITPAKTHYECKUX 3a/1a4, ONTHYECKUX CXEM Ui MOCTPOCHHS
M300paskeHUH B INTIOCKOCTHBIX 3epKajlaX U COOMparoIie JIMH3e.

1.17

MIPUBOIUTE MPUMEPH! (HAXOAWUTh MH(POPMALUIO O MPUMEpax) MPaKTHIECKOTO
WCTOJIB30BaHUS (PU3MIESCKAX 3HAHMM B TIOBCETHEBHOM KU3HU [UISI 00CCTICUCHUS
0e30MacHOCTH TpU paboTe ¢ NMpHOOpaMH W TEXHHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHHS 3I0POBBS M COOJIONEHHSI HOPM DSKOJIOTHYECKOTO IIOBEICHHS B
OKpY’Karolen cpene.

1.18

HCCIIeIOBATh MOUCK comepkaHus (puizndeckoit nHpopManun B cetn MHTEpHET,
CaMOCTOSATENIFHO  (POPMYIHPYS TOWCKOBBIM  3aIpoC, HAXOAWUTh  ITyTH
OIpeIeNeHUus] JIOCTOBEPHOCTH TIIONYdCHHOW WH(pOpPMAIMd HAa  OCHOBE
CYIIECTBYIOIIMX 3HAHUN U JOMOJIHUTEIBHBIX HCTOUHUKOB

1.19

WCTONB30BATh TP BBIIONHEHHH YUeOHBIX 33JaHUH HAyIHO-TIOMYIIPHYIO
auTepaTypy (GU3MYECKOro COACPXKAHHS, CIIPABOYHBIC MAaTEpPHAIBI, PECypCHI
cetu  VHTepHer; BiajeTh  NpUEMaMHd  KOHCHEKTHUPOBAHUA  TEKCTa,
KOHBEPTHUPOBATH HH(POPMAIIHIO M3 ONHON CUCTEMBI 3HAKOB B JIPYTYIO




Kon nmposepsiemoro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIEC Pe3y/IbTAaThl 0CBOCHUSA IPOrPaMMbl
OCHOBHOT0 0011Ier0 00pa30BaHHA

1.20

CO37]aBaTh COOCTBEHHBIE IHCbMEHHbIE U YCTHBIE COOOILEHHS Ha OCHOBE
nHpOpManM M3 HECKOJNBKMX HCTOYHHKOB (PH3HYECKOTO COAEpIkKaHUS,
IyOJIMYHOrO BBICTYIJICHUS, Pe3yIbTaTOB NMPOCKTHOW HIIM HCCIIEI0BATEIbCKOM
JEATEIBHOCTH, MPU 3TOM I'PaMOTHO HCIIOJB30BATh H3YyUCHHBIM MOHATHIHBINA
anmapar HM3y4aeMoro pasiena (UMK U COMPOBOXKIATHCS BBICTYIUIEHHEM
MIPE3EHTALUH C YUETOM COOCTBEHHBIX CBEPCTHUKOB.

1.21

IIpU BBIIONHEHUH IPOEKTOB M AHATUTUYECKUX HCCIEAOBaHMN (UKCHPOBATH
00s13aHHOCTH B TIpyIIle B COOTBETCTBHUM C TIIOCTaBJIECHHBIMM 3aJayaMH,
KOHTPOJIMPOBATh BBHINOJHEHUE IUIAHOBBIX JCHCTBHH U KOPPEKTUPOBATH HX,
aJeKBaTHO OLEHMBAaTh BKJIAJ B JAEATEIBHOCTh TIPYIIBI, BBICTPaUBATH
KOMMYHUKaTHUBHOE B3aUMOJEICTBHE, IMOCTOSHHO MOJIEPKHUBATh pPa3peliaTh
KOH (DJIMIKTEHI




MNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
e SeMeHTa [IpoBepsieMble JIeMEHTHI COIEPKAMOT0
®U3UKA U EE POJIb B ITIO3HAHUAX OKPYXXAIOIIIEI'O MUPA
11 Odusznka — Hayka o mpupone. SBieHus mnpuponbl. Duznyeckue SIBICHHS:
MCXaHUYECKUEC, TCIIJIOBLIC, SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBLIC.
12 @usnueckue pasMepel. 3mepenue ¢uznueckux BenMuMH. Du3HuUeckue
npubopsl. [Torpemuocts n3MepeHni. MexayHapoHas CHCTEMa YCTaHOBKH
EctecTBeHHOHAy4YHBIH METOJ| MO3HAHMSA: HaOJIOAEHWE, MOCTAHOBKA HAYYHOTO
13 BOIPOCA, BBIJABWKEHUE TUIOTE3bl, OKCIEPUMEHT [0 BHEIIHEH TIUIIOTE3E,
00BsICHEHNE HAOIIONEHHUS SIBJICHHUS.
1.4 Onucanre GU3NIECKOro BO3JICHCTBHUS C TOMOIIBIO MOJIEICH
1 IMpaktryeckue paboTh:
W3mepenue paccTosHUM.
15 N3mepenne oObeMa )KHUIKOCTH ¥ TeNa Tela.
OmnpeneneHre pa3MepoB MaJICHBKHUX TelL.
Wsmepenne TemmnepaTypsl IMpy HOMOIIN JKUIAKOCTHOTO TEPMOMETpa W TaTYHKa
TeMITepaTyPhI
INEPBOHAYAJIbHBIE CBEJIEHI A O CTPOEHUU BEHIECTBA
21 CTpoeHHE BEWIECTB: aTOMBI 1 MOJIEKYJIBI, HX pa3Mepsl. OMBITH, JOKa3bIBAIOIINE
CTpOCHHE 00bEKTa
29 Hpmwxenne dyactunm BemectBa. CBsA3p  CKOPOCTH JABIDKCHUS YAaCTHI[ C
TemnepaTypoil. bBpoyHoBckoe nBrmkenue, nuddysus
2.3 BsanMonelicTBre 9acTHIl BEIIECTBA: MIPUTSDKECHUE M OTTAJIKUBAHHC.
ATperaTHbIe COCTOSHUSI BEIIECTB: COCTaB Ta30B, JKHIKOCTEH W TBEPIBIX
2.4 (kpucTaymudeckux) Ten. B3amMocBsI3b MEXIy SBJICHHSIMH BEIISCTB B Pa3HBIX
2 arperaTHBIX COCTOSHHSIX M MX aTOMHO-MOJEKYJISIPHBIM CTPOCHUEM
2.5 OCOOCHHOCTH arperaTHbIX YCTPOHCTB BOIBI
[IpakTHueckue paboTHI:
OreHka TMamMeTpa aToMa METOJIOM PSJIOB (C UCTIONBb30BaHNUEM (oTorpaduii).
2.6
OmBITHI 110 HAOIOICHUIO TETUIOBOTO PACIIMPEHHS rasa.
OmnbITEl 00HAPYKEHUS 110 AEHCTBHIO CHIIOBOIO MOJIEKYIISPHOT'O TIPHTSIKEHUS
JIBDKEHUE U B3AMMOJIEUCTBME TEJI
3.1 Mexanndeckoe ABIKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE BIKCHHE
39 Ckopoctb. CpenHsisi CKOPOCTh IPH HEPaBHOMEPHOM IBIDKCHHH. Pacuér mytu n
BPEMEHH JBIIKCHUS
3 33 SlBnenwe wHepuuH. 3aKOH HWHEpUWH. B3amMonelicTBue Tel Kak MpUYAHA
' M3MEHEHUS CKOPOCTH ABIDKCHUS Tel. Macca Kak Mepa HHEPTHOCTH Tela
34 [InotHOCTE BemiecTBa. CBS3b ILIOTHOCTH C COIEPXKAHWEM MOJEKYJ B CAWHUIIC
o0beMa BeliecTBa
3.5 Cuita kak XapaKTepHCTHKA B3aUMOICHCTBHS TET




Kon Kon
T SeMeHTa IIpoBepsieMmble D1eMEHTHI COAEP:KIMOT0

3.6 Cuna ynpyrocti u 3akoH ['yka. Fi3MepeHure CUITbl ¢ IOMOUIbI0 TUHAMOMETPa

37 SBneHue TATOTEHUs U cuiia TsokecTd. Cria TsHKEeCTH Ha JpYyrux IjiaHerax. Bec
Tena. HepecomocTh

38 Cuna tpenus. TpeHne CKONbKEeHUs U TpeHHe HeoKuaaHnHo. O0ydeHune B mpupoe
U TEXHUKE

3.9 CrnoxeHne cuI, HallpaBJICHHBIX 10 OHOW TIpsAMoil. PaBHonelCTBYIOIIast chita
[IpakTuueckue paboThI:
OmnpezienieHne CKOPOCTH PABHOMEPHOT'O IBIKEHHUS (IIIApUKA B JKUIKOCTH, MOJIENN

3.10 aBTOMOOWIIS ¥ T. 11.). OmpeneneHue cpeHeld CKOPOCTH CKOMBKEHUs OpycKa WiH
Iapuka MO HAKJIOHHOM TIocKocTH. OmpeneneHre TUIOTHOCTH —TBEPIOTO
tena. OTBITHL, JEMOHCTPUPYIOIINE CUITY BO3ACHCTBUS (AehopManui) MPy>KHH OT
IpUIOKEHHOW. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHUS
CKOITLXKECHUS OT BECa Tella U XapaKTepa COMPUKACAOIINXCS JTHII

311 (DI/ISI/IIIGUCKI/IG ABJICHW B IIPHPO/IC: IPUMEPE! JBIKCHIS C PasiHHBIMI CKOPOCTIMH
B JKMNBOU U HCXKHNBOU l'[pPIpOI]e, CHUJIbI BO3ICHCTBUA B HpI/IpOIIC 1 TCXHUKA.

3.12 TexHudeckue ycTpoicTBa: AMHAMOMETD, IOAIIUITHUKI

JTABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 TA30OB

4.1 [aBnenue tBEéproro Tena. Bo3MOXHOCTY ylpaBiIeHHs U YBEIUUYEHUS 1aBICHUS

4.2 JlaBnenue raza. 3aBUCHMOCTD JaBIICHUS ra3za OT 00beMa, TeMIepaTypbl

43 ITepenaua naBneHust TBEPABIMU TEJAMH, KUIAKOCTIMHU U razamu. 3akoH [lackans.
[THeBMaTHYECKHE MALITUHBI

44 3aBHCHMOCTh JABJICHHS XHUAKOCTH OT SHEPruu. [ mapocTtaThyecKuil mapajiokc.
Coobmatomuecs cocybl. [ uapaBIrdecKue MeXaHUu3Mbl
Atmoctepa 3emnu u atmocdepHoe JaBieHue. [IpHUuHBI CyIIECTBOBaHUS

45 BO3AyIHOTO moroka 3emiu. OmbiT Toppuuerau. 3aBHCHMOCTh aTMOC(EPHOrO
JIABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS

46 N3mepenne atmocdepHoro nasiaeHus. [IpuOopbl s u3MepeHus: aTMOChepHOro
JIaBJICHUS

47 JeiicTBue >XMIKOCTH W Tra3a Ha MOTPYXEHHOE B HUX TelO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena

4 4.8 [InaBanme Ten. Bo3nyxonnaBanue

[IpakTHueckue paboTHI:
HccrienoBanre 3aBHCHMOCTH Beca Telda B Bole OT oObeMa NOTPYKEHHOH B
JKUJIKOCTh YacTh Tena. Ormpe/elieHue BBITAIKHBAIONICH CHITBI, IEHCTBYIOIIEH Ha

4.9 TEJ0, MOTPYXKEHHOE B KUAKOCThb. IIpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOLICH
CWIJIBI, JICHCTBYIOIIEW HA TENO, B JKAAKOCTA, ®3 Macchl Tena. OTbITHI,
JICMOHCTPHPYIOIINE CHUJIOBYIO HArpy3Ky, BBITAJKHBAIONIYIO, NCHCTBYIOIIYIO Ha
TEJIO B KHJIKOCTH, OT 00beMa TMOrpyXKEHHOW B KHJAKOCTh YacTH Tejda U OT
IJIOTHOCTH KUAKOCTH. KOHCTpyHMpOBaHHE apeoMeTrpa WM IMPOSKTHPOBAHHE
JIOJIKH W OTIpeJieJICHUE €€ TPy300IbEMHOCTH

410 dusnyeckre ABJICHHS B MPUPOJIC: aTMOCHEPHOE BIUSHUE TABJICHHS Ha OPraHU3M
YeloBeKa, TIaBaHue poio.
TexHUYeCKWe  yCTPOMCTBA:  COOOIIAIOIIMECS  BOJIOMPOBOJBI,  YCTPOHWCTBA

411 BOJIONPOBOJIA, THIAPABIMYCCKUN Tpecc, MaHOMeTp, OapoMeTp, BBICOTOMED,
MOPILIHEBON HACOC, APEOMETP.

5 PABOTA, MOIIIHOCTbD, SHEPT U

5.1 \

Mexanndeckas paborta




Kox Kon
T SeMeHTa IIpoBepsiemMble 3JIeMEHThI COIePKUMOI0
5.2 MexaHHu4ecKasi MOITHOCTh
53 IIpocTtele  MexXaHU3MbI: pblYar, OJOK, HAKJIOHHAas IJIOCKOCTb. IIpaBmiio
paBHOBECHUS pbldara
5.4 [IpumMeHeHue npaBU paBHOBECHS phlyara K OJIOKy
55 «3onoroe mpasuno» MexaHuku. Koadduiment nonesnoro neifcreus. [Ipocteie
OBITOBBIC I MEXAaHUYIECKUE MEXAHU3MBI
5.6 [TorentmanbHas 3HEprus Tena, BOSHUKHOBEHUS Hal 3eMIEH
5.7 Kunerndeckas sHeprus
58 [Nonnast MEXaHHeCKas OHEPIHs. 3akOHBI 00 M3MEHCHMH U COXPaHEHHH
XUMUYECKOH SHEPTreTHKH
[IpakTuueckue paboThI:
59 OmnpenencHue CHIBI TPEHHWsS TIIPH JBIDKCHUH Tela 10 TOPHU30HTAIBHOU
nosepxHoctu. MccnenoBanue ycinoBuil paBHoBecus: peluara. Msmepenue KIITZT
HAKIOHHOW  IUIOCKOCTH. M3yueHWe  3aKOHOIATENBCTBA MO  COXPAaHEHHUIO
XUMHUECKON SHEPruu
5.10 ®duznyeckue sBICHUS B IPUPOJIE: PhIUary B TEJIE YEIOBEKa
511 TexHUYeCKHE yCTpOWCTBA: pbIUar, IOABMKHBIA M HEMOIBIDKHBIN OJIOKH,
HaKJIOHHAS TUIOCKOCTH, TPOCTHIC MEXaHU3MEI B OBITY.
8 KJIACC
Kon pa3aena Kon IIpoBepsiemMble jIeMEHTHI COIEPKUMOI0
3J1eMeHTa
TEITIJIOBBIE ABJIEHI A
OcCHOBHBIE TTOJIOXKEHHUST MOJIEKYJIIPHO-KUHETHYECKUX TeOpui BemiecTBa. Macca
6.1 U pasMepsl MoneKya. ONBITEL, TONTBEP)KOAIONINE OCHOBHBIC —IIOJIOKCHUS
MOJICKYIISIPHO-KHHETHICCKON TCOPHH.
6.2 Mogenu  TBEPIOro, JKUAKOTO M  Ta3000pa3sHOTO COCTOSHHS — BEIIECTB.
Kpucrannmnaeckue u aMmoppHBIE Tea
63 OOBsicCHEHHE CBOWCTB Ta30B, )KI:II[KOCTGI\/’I u TBEPABIX TENl Ha OCHOBE
MOJICKYISIPHO-KHHETHYECKUX TEOPHUit
6.4 CMauyMBaHHE ¥ KaITHJUIAPHBIE SIBIICHUS
6.5 TernnoBoe pacmupeHue u cxxaTue
6 6.6 Temnepartypa. TemnepaTypa CBSI3U ISl H3MEPEHHUS CKOPOCTU YACTHIL ABUKCHISI
6.7 Brytpennss »sHeprus. CrocoObl HW3MEHEHHST BHYTPEHHEH OHEPreTHKH:
TeIuIonepenaia i COBEPIICHCTBOBAHNE paOOTHI
6.8 Bunp! Temonepenaun: TEUIONPOBOIHOCTD, KOHBEKIIHSI, M3ITyICHHUE.
6.9 KomuaectBo TemoTsl. Y aenbHas TeIUI0EMKOCTh BEIIECTBA
6.10 Teroo0MeH U TETUIOBOE OTHOIICHUE. Y paBHEHHE TEILIOBOI0 OamaHca
6.11 [InaBneHue u OTBepIECBAHME KPUCTAIIMUYECKUX BEIIECTB. YJEIbHAs TEILIOTA
TIJIaBJICHUS
6.12 INapoobpa3zoBanne u konmeHcarms. Hcrnapenne. Kunenue. YaenpHas Termiora
napooOpa3oBaHus. 3aBHCHMOCTH TEMIIEPATYPBI OT aTMOC(EPHOro AaBICHHS




Kon pa3znena

Kop

IIpoBepsiemble 3J1eMEHTbI COEPKUMOTO

3JIeMEHTAa
6.13 BnaxHoCTh BO31yXa
6.14 OHeprus TomauBa. Y IefbHas TEIIOTa CTOPAHUS
6.15 [Ipunnuner paboTel TernoBeix nBurareneid KIIJ| TtemmoBoro aBurartens.
' TernoBble IBUTATENH U 3AIIUTa OKPYKAIOIIEH Cpellbl
6.16 3aKoH coXxpaHeHHs U PeoOpa3oBaHusl IHEPTUU B TETJIOBBIX Mpolieccax
[IpakTiueckue paboThI:
OmnbIThl 00HAPYKEHBI IO IECHCTBUIO CUIIOBOTO MOJICKYJISIPHOTO MPUTSKEHUSL.
OMBITHI IO BRIPALMBAHUIO KPHCTAJIJIOB IIOBAPEHHON COTM MJIH caxapa.
OMnBITH O COOJTIOJIEHUIO TETJIOBOI'O PACIIUPEHUS Ta30B, KUAKOCTEH W TBEPABIX
TeJl.
OmnpezeneHne AaBJIeHUs BO3AyXa B OaIOHE IIITPHIIA.
OMnBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JaBIICHUS BO3/IyXa OT €ro o0bema |
HaneBa NI OXJIAXKICHUA.
[TpoBepka rumoTe3sbl JUHUKA B 3aBUCHUMOCTU OT JIJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TeMIepaTyphl.
6.17
HaGmonenne 3a wW3MEHEHHMEM BHYTPEHHEH OJHEpPruuM Tena B pe3ysbTaTe
TETUIONepeay U PadOThl BHEIITHUX CHIIL.
HccrienoBanne sBIeHHUN TEMJIOOOMEHAa IpH TEPEMEIIMBAHUU XOJOMHOW W
TopsTIei BOJIBI.
OnpeneneHre KOMWYECTBA TEIUIOTHI, MOMYYCHHOW BOJBI NPH TEIIOOOMEHE ¢
HarpeTbiM METAUTHYECKUM LIIITUHIPOM.
Ormpenenenne yaenbHON TEINTIOEMKOCTH BEIIECTBA.
HccnenoBanme mporecca yHUYTOXEHUS.
Ormpenenenrie OTHOCUTENHHON BIAXKHOCTH BO3AyXa.
Ormpenenenre yaensHON TETIOTHI TIABICHUS JIbA.
®dusnueckre SBICHUS B MPUPOIE: TOBEPXHOCTHOE HATSIKCHUE M KaIJUTSIPHEIE
6.18 SIBJICHUSI B TIPUPOJIC, KPUCTALTHI B TPHUPOJIC, CONHEYHBIC Iy4W, 3aMep3aHue
BOIOEMOB, MOPCKHE OpBI3bI; 00pa30BaHUE PO3bI, TYMaHa, HHEH, CHETa.
TexHuuecKkne yCTpONCTBA: KAMMIDISPhI, TPUMEPHl UCIIOIB30BAHUS KPUCTAIIOB,
6.19 JKUJKOCTHBIA TEPMOMETp, MATYUK TEMIIEpaTyphbl, TEPMOC, CHCTEMa OTOTUICHHS

ZOMa, TUTPOMETPHI, TICHXPOMETp, ITapoBasi TypOWHA, ABUTATENh BHYTPEHHETO
CropaHusl.

QJIEKTPUYECKUE U MATHUTHBIE ABJIEHMA

7.1

9J'IGKTpI/ISaI_II/I${ TCI. Z[Ba poaa SJICKTPUICCKUX 3apsa10B

7.2

BzaumonelictBue 3apsOKCHHBIX — TCIL. 3akoH Ky.]'IOHa (SaBI/ICI/IMOCTI) CHJIbI
B3aMMOJICHCTBUS 3apsODKCHHBIX TCJI OT 3apdaaa 3apsiioB W PAaCCTOSAHUA MEKIAY




Kon pa3znena

Kop

IIpoBepsiemble 3J1eMEHTbI COEPKUMOTO

3JieMeHTa

TeJIaMu)

73 OnekTpudeckoe moje. HampskEHHOCTp  BHEMIHWX  Tojiel.  [IpuHmwmm
CYINEPIIO3UITUH SJIEKTPUUECKUX ToJeH (Ha KaueCTBEHHOM YPOBHE)

74 Hocutenu »snekrpuueckux 3apsaoB. JeMEHTapHBIM MEXaHHU3M 3apsia.
Crpoenne atoma. [IpOBOIHUKY U AUIIEKTPUKH

7.5 3aKoH 0 COXpaHEHUH 3apsa

76 DNEeKTpUYeCKUid TOK. YCIIOBUSI TOJJEpKaHUsl ToKa. VICTOYHHUKH MOCTOSITHHOTO
TOKa

77 JleiicTBUA  DIEKTPUYECKOr0 TOKa (TEIIOBOE, XHMMHYECKOE, MAarHUTHOE).
DNEeKTPUUECKUN TOK B )KHUIIKOCTSAX U ra3ax

7.8 Onekrpudeckas nenb. Cuia Toka. DIEKTPUIECKOE HANPsDKCHNUE

7.9 CornpoTuBIeHHE TPOBOHIKA. Y IeTbHOE COMPOTHBIICHUE BEIIeCTBA

7.10 3akon Oma 715t yyacTka 1enu

7.11 [TocnenoBaTenbHOE U MapaUIETIHHOE COSTUHEHHIE TPOBOTHIKOB

7.12 PaboTa 1 MOIITHOCTH OTKITFOUEHUS TOKa. 3akoH JIxoyns — JleHna

713 OJeKTpUYecKue LEeNH M JJIeKTPHUYECKas SHEpPrusi moTpeOuTens B OBITY.
Koportkoe 3akmntouenue

7.14 ITocTrossHHBIC MaruuThl. B3anMoneiicTBHE MOCTOSSHHBIX MAarHUTOB

715 MarnuTtHoe mone. MarautHoe mone 3emMiId U €ro 3HauyeHue A KU3HHU Ha
3emuite

716 OmeiTr  Opcrema. MarautHoe moie  BBIKIIOYAaeT TOK. lIpumenenwue
AIIEKTPOMArHUTOB B TEXHUKE
JeiicTBue MarHUTHOTO TOJS HA TMPOBOJHUK C TOKOM. OJEKTPOJBHUIATENh

7.17 MOCTOSIHHOTO TOKAa. VICTONb30BaHWE SJICKTPOJBUTATENICH Ha TpaHCHOPTE B
TEXHUYECKHUX YCTPOHCTBAX U HA TPAHCIIOPTE.

7.18 OmnbiTel Papages. SIBIeHHE IIEKTPOMArHUTHON HHIYKIHHU. [IpaBuio Jlenma

719 OnektporeHepatop.  CrmocoObl  TOJIYYEHHS  JJIEKTPUYECKOH  DHEPrHUHu.
DJeKTpOoCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHU
[IpakTrueckue padoTHI:
OnpITel MO HAOMIOAEHWIO 3a OJJEKTPU3AllMed TeNl MPOBOTHHUKOB W IPU
COIPUKOCHOBEHHIO.
[eticTBue ncclIenoBaHUS NMPUBOIUT K TOSBICHUIO TIOJICH HA MPOBOXHUKAX U
IDJICKTPUKAX.
COopka 1 MpoBepKa AMEKTPUIECKON IS MOCTOSTHHOTO TOKA.

7.20 H3mepeHune 1 peryupoBKa CHITbI TOKA.

W3mepeHue 1 peryaupoBaHue HapsKeHUs.

UccnenoBanrue B 3aBUCUMOCTH OT CHJIBI TOKAa, MIYIIETO YEpe3 PE3UCTOp, OT
PEe3UCTOpa COMPOTUBIIEHHUS U HAIIPSKEHUSI HA PE3UCTOPE.

OHLITLI, ACMOHCTPHUPYIOIIUEC BO3/EHCTBUE IMPOBOAHHKA Ha €ro AJIMHY, IJIOIIAadb
TOMEPEYHOro CCYCHUA U MaTCpUall.

HpOBepKa IpaBUJI CIIOXKCHUA HaprDKeHI/Iﬁ IIpH MOCJICAOBATCIIbHOM COCANHCHU N




Kon pa3znena

Kop
3JIeMEHTAa

IIpoBepsiemble 3J1eMEHTbI COEPKUMOTO

IBYX pesucTopoB. [IpaBuina mpoBepKHM CHJIBI TOKa IpH HapajieIbHOM
COEIMHEHUHU pe3ucTopoB. OmpezneneHue pabOTHl OTKIIOUEHMS TOKA, MIYLIErO
yepe3 pesuctop. OmpeneneHue MOLIHOCTH  TOKA, HCIOJIB3yeMOro  Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CUJIBbI TOKA, UAYILLETO YEPE3 JIAMIIOUKY,
oT HampsbkeHus: Ha Heil. Onpenenenue KIIJI HarpeBatens. MccnemoBanue
MarHUTHOTO B3aUMOJEHCTBUS TOCTOSHHBIX MarHUTOB. V3ydeHHe MarHUTHBIX
1oJIel TIOCTOSIHHBIX MarHUTOB IIPU UX 00BbEIMHEHUH U pasaenacHuu. IIpoepsre
Jelicreue BKJIFOUCHHUS TOKa Ha MarHUuTHYIO cTpenky. OTmBITHI,
JIEMOHCTPHUPYIOUIUE CHIIY B3aUMOJICHCTBUS KaTYIIKM C TOKOM M MarHUTHOMN
CWION TOKa WM HalpaBJI€HUEM TOKa B KaTyumike. V3ydyeHue neiicTBus
MarHUTHOTO TOJII Ha MPOBOAHHKE C TOKOM. KOHCTpyHpoBaHHME U H3y4YEHHE
paboThl anekTpoasurarens. M3mepenue KITA 3JIEKTPOABUTATEIHHOU
YCTaHOBKHU. OMnBITHI TTO HCCIICAJOBAaHUIO SIBJICHUM SHGKTpOMaFHI/ITHOﬁ UHOYKIUHA:
HCCIICaJ0OBAHUC M3MEHEHMH 3HaYCHUH U HanpaBJICHUS HHAYKIOUOHHOI'O TOKa

7.21

Ousnuecknue SBICHUS B IPUPOXE: AIIEKTPUYECKHE SBICHUS B aTMocdepe,
ANIEKTPUYECTBO KHUBBIX OPraHU3MOB, MATHUTHOE TOJIE 3eMITH, Apeii¢ MON0COB,
POJIb MAarHUTHOT'O MTOJIA JUIA )KU3HU Ha 3GMHC, TMOJIAPHOC CUAHUEC.

7.22

TexHHYEeCKHEe YCTPOWCTBA: 3JIEKTPOCKOIN, aMmIlepMeTp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJEKTPUYCCKOM  SHEPTrUHM, 3JNEKTPOOCBETUTEIBbHBIE  MPUOOPEHI,
HarpeBaTeIbHbIE AIIEKTPOIIPUOOPEI (prMepsr), JJIEKTPUUECKUE
IPEJOXPAHUTENHN, EKTPOMArHUTBI, 3IEKTPOABUIATENb ITOCTOSIHHOTO TOKa,
TeHEePaTop MOCTOSHHOTO TOKA

9 KJIACC

Kon paznena

Konx anemenTa

[IpoBepsieMble 2J1EMEHTBI COAEPIKUMOTO

MEXAHUWYECKUE SBJIEHU S

8.1 Mexanndeckoe aBmxeHue. MarepuansHas Touka. CrctemMa oTcyera

8.2 OTHOCHUTEIIFHOCTh MEXAHUYECKOI O ABUKEHUS

8.3 PaBHOMEpHOE MPAMOTMHEHHOE TBUKESHUE

8.4 HepaBHomeproe mpsmonmHeiiHOe aBmwkeHne. CpemHssi M MTHOBEHHAs CKOPOCTH
TelNa MPH HEPaBHOMEPHOM IBIKCHUN

8.5 Yckopenue. PaBHOyCKOpeHHOE MTPSIMOJIMHEHHOE JIBH)KCHHE

8.6 CBobOonnoe nmagenue. OneiTel ['amaien

8.7 PaBHOMepHOE [nBWOKEHHE 10 OKpYXXKHOCTH. Ilepmom w mepuwonm oOparieHus.
JIuHeiiHas u yriaoBas cKOpocTbh. LIeHTpocTpeMUuTeNnbHOE YCKOPEHNE

8.8 [TepBbIii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akoH HeroToHA

8.11 [IpuHIATI CYTIEPITIO3UITHH CHUT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuita TpeHHUH: CHJIa TPSHHUU CKOJBKCHHUS, CHIIAa TPSHUU HEOXKUIAHHO, IPYTHE BHUIIBI
TpEHUH

8.14 Cuita TsDKECTH M 3aKOH MHPOBOT'O TATOTEHUS. Y CKOpPEHHE CBOOOTHOTO MaIeHUs




IBmwxenne tiaHets! Bokpyr ComHma. IlepBas kocMudeckass — CKOPOCTb.

8.15
HesecoMocTs u neperpysku

8.16 PaBHOBecue MaTepualbHOM TOUKH. AOCOIIOTHO TBEPAOE TEIIO

817 PaBHOBecue TBEPHOro Tena € 3aKpeIUIEHHOH OChI0 MUKpO(OHA. MOMEHT CHIIBL.
Hentp TsxecTH

8.18 Wmnynsc tena. M3MeHnenue umimynsca. Mimynbsce cuiiel

8.19 3aKoH COXpaHECHUS UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 MexaHnnyeckas paboTa U MOIIIHOCTh

8.22 Pabota cumnoBas, ynpyrocts, TpeHus. CBA3b 3HEpreTHKa 1 pabora

8.23 [ToreHnmanbHas 3Heprus Tena, NoJbeMa HaJl TOBEPXHOCTHIO 3eMIIH

8.24 ITorennuanpHas cuna ynpyrou npy>KuHbI

8.25 Kunernueckas sneprus. Teopema 0 KUHETUYECKOM dHEPrUu

8.26 3aKoH 0 COXPaHEHUH SKOJIOTHYECKOH SHEPriH
[IpakTuueckue paboThI:
OmnpenencHue CpeaHer CKOPOCTH CKOJBKEHUS OpycKa WM JIBIDKCHMS LIAPHKA I10
HAKIOHHOH TuTocKocTH. OmpeneneHne YCKOPEHHs Telna IpH PaBHOYCKOPEHHOM
JIBMDKCHHMH 110 HAKJIOHHOM IINIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHH NIPH PABHOYCKOPEHHOM JBHXCHUU
0e3 HauanbHOH CKOPOCTH.

8.27
IIpoBepka TrUmOTE3bl: €CIM IIPU PABHOYCKOPEHHOM IBIKCHHM O€3 HadalbHOM
CKOPOCTH TYTH OTHOCATCS KaK K psTy HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH COBIAAAIOT.
HccnenoBanue  3aBUCHMOCTH  CHJIBL  TPeHHMS OT  CHJIBI  HOPMAJbHOTO
nasnenus. Onpenenenne Kodddurmenta tperus cxombkenus. Omnpenenenne
KECTKOCTH TpPYKHHBL. OnpeneneHne CHIBI TPEHHS MpPH JABIDKCHHH Tella 10
TOPH30HTAILHOH MoBepxHOCTH. Ompenenenne pabOThl YIPYTOCTH CHIIBI IIPU CheMe
Ipy3a C UCIOIb30BaHHEM HEMOABI)KHOTO U ITOABMIKHOTO OJIOKOB

828 qDI/I3I/I‘-IeCKE/Ie ABJICHUS B TIPUPOJE: IPWJINBEI M OTIHMBBI, ABI)KEHHE IUIAHETHOU
COITHEYHON CHUCTEMBI, PEaKTUBHOE IBM)KCHNE KHUBBIX OPIraHU3MOB.

829 TexHuueckue yCTpOHCTBA: CHUAOMETpP, MAATYNKH ITOJMOXKEHHS, MAANBHOCTH U

YCKOPEHMSI, PAKETHI.

MEXAHMYECKUE KOJIEBAHIA U BOJIHBI

Konebarenproe pBmxeHne. OCHOBHBIE XapakTepPUCTHKH W3MEHEHHS: IIEPUO,

9.1 4acTOTa, aMIUIATY/IA.

9.2 MaremaTtndueckie W TpPY)KHHHbIE MAasSTHUKA. [IpeBpalneHue OSHEPruu IIpH
TIepPEeMEHHOM JIBIYKCHUH

9.3 3aryxaromue koeOoanus. BeiHyxneHHbIe Konebanus. PesoHanc
Mexannueckne BonmHBI. (CBoOlCTBa MeXaHWYeCKMX BONH. [IpomonmeHblE U

9.4 TOTIepeYHBIC BOMHEL. JJTMHA BOJH M CKOPOCTh UX PacHpocTpaHeHUs. MexaHnyeckue
BOITHBI B TBEPAOM Telle, CEHCMUIECKIE BOTHEI

9.5 3ByK. I'poMKOCTb U BpIcOTa 3ByKa. OTpaskeHHEe 3ByKa

9.6 WHppas3Byk 1 yabTpa3ByK
[pakTudeckue pabOTHL:

9.7

Or[pez[eneHI/Ie NEpUOANYHOCTU U ICPpHUOJa UBMCHCHHUA MATEMATHYCCKOI'O MasiTHHUKA.




Ompezenenye MEpHOANIHOCTH U TIEpUOAA KoJeOaHHH MPYKMHHOTO MasTHUKA
HccnenoBanue 3aBHCUMOCTH TI€pUOa M3MEHEHHS TIOJIBEIEHHOr0 Ipy3a OT JUIHHBI
HUTH. VccienoBanue 3aBUCUMOCTH HIEpHOa N3MEHEHUS IPY)KUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCMMOCTH MEpHOJAa W3MEHEHHs CHIIBI TSKECTH,
HO/IBEIIEHHOr0 K HHTH, OT MacChl Tpy3a M JKECTKOCTH TPYXHH. M3Mepenue
YCKOPEHUSI CBOOOJHOTO TTaJIeHHS
9.8 Odusnueckue SABICHUSA B INPHPOAC.  BOCIPHUITHE 3BYKOB  JKUBOTHBIMH,
' 3eMIIETPSICEHUS], CEHCMUYECKHE BOJIHBI, ITyHAMH, 9XO.
9.9 TexHUYECKHE YCTPOMCTBA: 9X0JIOT, HCTIOIB30BAHKE YIIBTPA3ByKa B OBITY U TEXHUKA.
QJIEKTPOMATHUTHOE T10J151 U SJIEKTPOMATHUTHBIE BOJIHBI
101 OJeKTpOMarHUTHOE noie. DeKTpOMarHUTHBIE BOJNHBI. CBO¥CTBa
' 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Tkana 3J1€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja ceeta. CKopocTh cBeta. BoimHOBBIE CBOMCTBA cBETa
10 [IpakTuueckue paboThI:
10.4
W3yueHne cBOWCTB 3IEKTPOMATHUTHBIX BOJH € IIOMOIIBI0 MECTHOTO TeIe(oHa
105 Ousnueckne SBICHUS B IPUPONE: OHMOIOIMYECKOe BO3JAEHCTBHE BHANMOTO,
' yABTPa(HOIETOBOIO U PEHTTEHOBCKOT'O M3ITy4EeHHIA.
10.6 TexHuueckne yCTpONCTBA: NCIIOIb30BAHKUE IJIEKTPOMATHUTHBIX BOJH JUISI COTOBOM
' CBSI3H
CBETOBLBGIE SABJIEHUA
11.1 JlydeBast Monenib cBeTa. VICTOYHHKH cBeTa
11.2 [IpsimonrHEHHOE pacIpOCTPaHEHUE CBETa
11.3 Otpaxenue cera. [1i1ockoe 3epkaio. 3aKOH OTpakeHHUs CBETa
114 IIpenomnenne cBera. 3akoH mnpenomieHust cBera. [lomHoe wWccnexoBanue
' OTpa’keHHs CBeTa
115 Jlunza. Xonm Jrydeil B TUH3E
11.6 OnTudeckas cucrema oToarnmnapaTa, MUKPOCKOIIa U TeJecKoma
11.7 I'ma3 kak onrTryeckasi cucTeMa. bIH30pyKOCTh U 1abHO30PKOCTh
118 Pasnoxxenne 6enoro csera B cnekrpe. OnbITel HetoToHa. ClioXKeHne CIIEKTPaTbHBIX
11 ' uBeros. Jlucrnepcus ceta
[pakTudeckue paboTHL:
Wzyunrte yron oTpakeHIs CBETOBOT'O JIy4a OT yTia MaJACHHS.
Uzyuenne xapaKTepHCTHKH H300pakeHIs IIPeAMETa B TUIOCKOM 3epKaJe.
11.9 HccnemoBanne yria mpeloMIICHHST CBETOBOI'O JIyda OT yIjla TMajcHUs Ha TPaHHIe
«BO3IYX — CTEKIION.
[TonmyueHune N300pakeHUH ¢ TOMOIILIO0 COOMPAIOIICH JTHH3HI.
Ompenenenne GOKyCHOTO pacCTOSHUS U ONTHYECKOH CHITBI COOMPAIOIINX JIMH3.




OTBITHI 110 Pa3JIOKEHUIO OEIOro CBETa B CIEKTPE.
OmBITH IO BOCIIPUATHIO IBETa IPEAMETOB IpU MX HaOJIFOJECHUH Yepe3 LBETOBHIC
(unbTpPHI
11.10 @dusnueckue siBiIeHUS B npupoje: 3aT™ ConHua u JIyHBL, I[BeTa TeN, ONTUYECKUE
sIBIICHUA B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
1111 TexHUYECKUE yCTPOMCTBA: OUKH, IEPUCKOI, (hoToannapar, ONTUIECKUE CBETOBOIBI.
KBAHTOBLGLIE SIBJIEHM A
12.1 OmnsiThl Pezepdopna u mnanerapraas Mozens aroMa. Mojens atroma bopa
12.2 Hcnyckanue u corpyaHuuecTBo atoma ceera. Kantsl. JInneluaTsie ClIEKTpEI
12.3 PagnoaxtuBHOCTh. AJb(ha, 6eTa- M raMMa-u3TydeHHs
12.4 Crpoenne aToMHOr0 sifjpa. HykinoHnHas Mozaesns aToMHOTro spa. M3oTomsl
12,5 PannoaktusHele sBienus. [lepros nomypacmnana aTOMHBIX sSiEp
12.6 SnepHbIe cOCTOSAHUS. 3aKOHBI COXPAaHEHHUS 3apsAA0BOT0 U MACCOBOI'O HACEIICHHUS
12.7 OHeprus CBs3U aTOMHBIX siziep. CBA3b, TPAHCHIOPT U SHEPrus
12.8 Peaxiuu cuntesa u nenenus suep. Ucrounuku sueprun ConHia u 3BE37
12.9 SnepHast sHepreruka. JlelicTBUE paliOaKTUBHBIX U3JIy4€HHUM Ha )KUBbBIE OpPraHU3Mbl
12 [IpakTuueckue paboThI:
Habmronenne crijiomHbIX 1 IMHEHYATHIX CIIEKTPOB CUTHAJIOB.
12.10
Hccnenosanue TPEKOB: U3MepeHne SHEPTUU JaCTHUI
10 TOPMO3HOMY TyTH (110 poTorpadusm).
W3mepenne paguoakTHBHOTO hoHaps
@dusnueckne SABIEHHS B TPUPOAE: TPEANONAraloT pPaAMOaKTUBHBIA  (OH,
12.11 KOCMHYECKHE TTy4H, paZOaKTHBHOE W3JTy4YeHUE HEOECHBIX
MHHEpAJIOB, BO3ACHCTBUE PaANOaKTHBHBIX H3IyYC€HHUI HAa OPraHN3M YETIOBEKa.
1212 TexHuueckrne yCTpPOWCTBA: CIIEKTPOCKOI, HHAMBUAYATbHBIA JTO3UMETP, KaMmepa
Bunscona.

MPOBEPSEMBIE HA OI'3 110 ®U3UKE TPEBOBAHUS K PE3YJIbTAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kox
NPOBEPSIEMOr0
TpeOoBaHMUS

IIpoBepsieMble TpeOOBaHUSI K MPeIMETHBIM pe3yJbTaTaM 0a30BOTr0 YPOBHSI 0CBOEHUS
OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe @PT'OC

[lonumanue ponukoB Gu3Wku B HayyHoW KapTmHe Mupa; CHOpMHUPOBAHHOCTH 0a30BBIX
MPEICTABICHUHA O MPUHLMUIUIHBIX CBA3SX M [03HABAEMOCTH OCHOBBI IMPHPOIBI, O POIHKAX
JKCIIEpHUMEHTa B (PU3HKe, O CUCTEMOO0Opa3yromel poinkax (GU3UKH B PA3BUTUH HAYKH, TEXHUKHA H
TEXHOJIOTHH1, 0 GUMYESCKUX 3HAHHUSAX U UX POJH B LIEIOCTHONW €CTECTBEHHOHAYYHON KapTHHE MHPA,
0 BKJIAJIC POCCHUCKHUX U 3apyOekKHBIX YUEHBIX-PHU3UKOB B HAYKY Pa3BUTHSI, OOBSICHEHHE MTPOLIECCOB
OKPY’KaroIero MUpa, TEXHUKH ¥ TEXHOJIOTHI

3HaHUA 0 BUAAX MaTepHu (BEHICCTBA U IOJIA), O ABIKCHUHU KaK CIIOCOO CYIIECTBOBAHUS MATEPHU,
00 aTOMHO-MOJIEKYJIIPHOH TEOPHH BEINECTB, O (PU3MUCCKUX SBICHHUSX HPUPOIBI (MEXaHUIECKUX,
TETUIOBBIX, 3JICKTPOMATHUTHBIX M KBAHTOBBIX); CIIOCOOHOCTH Pa3IMYaTh SBJICHUS MO OMHUCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITA, JEMOHCTPHPYS IAHHBIA (PEHOMEH;, yMEHHE
pacro3HaBaTh TIIATEIBHO M3yYeHHBIC (DU3UYCCKHE SIBICHHUS B OKPY)KAIOMIEM MHUpE, IIpeaIaracMble
UX OTJIEJIbHBIMU CBOMCTBaMH (TIPU3HAKH)

Bnanenue ocHOBaMH MOHSTHIHOIO 060pYZ[OBaHI/I${ n CHMBOJHMYCCKOI'O s3bIKa (I)I/I3I/IKI/I n Hux
HUCMOJIb30BAHUC I PCIICHUSA HAYYHBIX 3a/a4d;, YMCHHC XapaKTCpHU30BaTb CBOICTBa TCI,




Kon
NpoBepPsAEeMOro
TpedoBaHUA

IIpoBepsieMble TPeGOBaHHSA K MPeIMETHBIM pe3yibTaTaM 0a30BOI0 YPOBHSI 0CBOEHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe @PT'OC

(bPISI/I‘{eCKI/IX SIBICHUN U PO CCCOB, UCTTOJIB3Y S (I)yHI[aMeHTaJ'[LHLIC 1 SMIMPHUYICCKUEC 3aKOHBI.

YMeHHe ONMCHIBaTh M3y4YEHHBIE CBOMCTBA Tell W (PM3MYECKUX SIBICHHH, HUCIOIB3YyS (U3HMUECKUE
(OPMBEI.

Bragenne ocHOBaMHM METOZOB HAy4YHOTO IIO3HAHUS C COOJIOJICHHMEM IIpaBHJ 0Oe30I1acHOro
TpyaAa: HabIroJeHue 3a PU3NIECKUMU 00bEKTaMU:

YMETh CaMOCTOSITENIBHO COOMpaTh OKCIEPHMEHTAJIbHYI0 YCTAaHOBKY W3 JaHHOro Habopa
000pynOBaHUsT TI0 HWHCTPYKIIMH, OIKCBIBATH XOJ OIbBITA W 3alKMCBIBATH €r0 Pe3yJbTaThl,
(hopMynIMpOBaTh BBHIBOJIBI;

[IpoBeneHne NPsIMBIX U AOTOJHUTENBHBIX U3MEPEHUH (PH3UUECKON BETMYHMHBL: YMETh IIJIAHUPOBATh
U3MEpEHUs, CaMOCTOSTEIBHO COOMpaTh OSKCHEPUMEHTAJIbHYIO HACTPOMKY IO HWHCTPYKIMH,
COXpaHATh 3HAYEHUs U3MEPEHUN M aHAJIM3HUPOBaTh IOJIYYEHHBIE PE3YJIbTAaThl C YUETOM 3aJaHHOU
MIOrPELIHOCTH PE3YIbTATOB U3MEPEHU;

MIPOBEICHNE IIPOBEJACHHBIX JKCICPUMEHTAIBHBIX HCCICAOBAaHUN; CaMOCTOSTEIFHO COOpaTh
JKCIEPUMEHTAIIBHYIO YCTAaHOBKY M IIPOBECTH MCCIEIOBAaHUE II0 HMHCTPYKLUH, IIOKa3aTely,
MOTyYEHHBIC B 3aBUCHMOCTH OT (PU3MYECKUX MOKa3aTeneil B BUae TaOmuI U rpaduKoB, YIUTHIBATH
NOrPEIHOCTH, A€TIaTh BHIBOJIBI 10 PE3YJIbTaTaM MCCIEJOBAHNUS.

[ToHnMaHue XapaKTepHBIX CBOMCTB (U3WYECKUX MOeNel (MarepuajibHas TOYKa, aOCOIFOTHO
TBEPOE TENI0, MOJEIH 3aps[oB ras3a, KUAKOCTeH M TBEPIBIX Tel, IUIaHETapHas MOJENIb aTroMma,
HYKJIOHHasi MOJIeIb aTOMHOIO sIpa) M yMCHHE NPUMEHSATh UX Uil OOBSICHEHUS (U3NYECKHUX
MTPOLIECCOB.

YmeHue o0bsicHsEeT (pH3MYECKHe MPOLECChl U CBOWCTBA Tell, B TOM YHCIIE M B JISCATH CIydasx
MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKkTepa, B YaCTHOCTH, BBISBJISCT PUYMHHO-CIICACTBEHHBIE CBSA3H
U CTPOHT OOBSCHEHHE C ONOPOM Ha HM3YYECHHBbIC (PU3MUYECKHE CBOKMCTBA, (PU3MYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJICTIH.

YmMmeHue pemaer pacuéTHble 3a7aud (Ha 0aze 2 — 3 pacuera), UCIONB3YS 3aKOHBI M (DOPMYIIBI,
cBsi3biBast (u3nueckue (QUrypbl, B YaCTHOCTH, 3alMCHIBAET KPATKOE YCIOBHE 3aJa4d, BBISBIISET
HEIOCTAlOIe [aHHbIe, BbIOMpAET 3aKOHBI M (OPMYJbI, HEOOXOAMMBIE JUIS €€ pelIeHus,
MCIIOJIb3YET CHPABOYHbIC AaHHbIE, IPOBOJUT PACUETHI U OLIEHUBAET PEaMCTUYHOCTh MOTYYSHHBIX
3HAYCHHH (QU3NYECKO (OPMBI; YMEHHE ONpEAeNsaTh Pa3MEPHOCTh (DHU3HUECKON BEIMYHHBI,
MOJTYYSHHOH NPH YCIIOBUU 3aaul

VYMeHHe XapaKTepH30BaTh MPUHLUIBI ACHCTBHS TEXHUYECKHUX YCTPOWCTB, B TOM HYHCIIE MOUCK
PpUOOPOB ¥ MTPOMBIIIUIEHHBIX TEXHOIOIMYECKHUX MPOLIECCOB MO UX OMHCAHUIO, UCIIOIb3YSI 3HAHHS O
(hM3HYECKHX CBOMCTBAaX U (PU3MYECKUX 3aKOHOMEPHOCTSIX.

10

YMeHHe UCITONb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B TIOBCEIHEBHOM JKU3HU JUIA 00eCTIeUueHHUS
0€30MaCHOCTH TIPH HCIIOJIb30BAHUU OBITOBBIX IIPUOOPOB M TEXHUYECKUX YCTPONCTB, COXPaHEHUS
3II0POBbsSI U COOJIFOJICHUSI HOPM DKOJIOTUYECKOrO IMOBEACHHUS B OKPYKAIOUICH cpele; MOHUMaHHe
HEOOXOJMMOCTH TIPUMEHEHHS JOCTIKCHHH (U3MKA M TEXHOJNOTMH JUIS PaldOHAIBLHOTO
TIPUPOAOTIOIE30BAHUS

11

OnpIT TOHMCKa, MpeoOpa3oBaHUS W NPENCTABICHHUS WHPOpMAIHMU (PU3NIECKOTO COIACp)KAHUS C
HCIOJIb30BAaHUEM HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH; YMETb OLIEHUBATh
JOCTOBEPHOCTh MONYYCHHONH WH(OpMAIIMA HAa OCHOBE WMEIOIIMXCS 3HAHWN W JOMOJHHUTEIHEHBIX
HCTOYHUKOB; YMEHHE HCIIONB30BATh NPH BBITOJHEHUHN YYEOHBIX 3aJaHUH HAyIHO-TIOMYIIPHYIO
TUTEpaTypy (U3NUECKOTO COACPKaHWs, CHOpaBOYHBIE MaTepHwaibl, pecypcel HHTepHer-
ceTH; yMeHHe 0a30BBIMU HaBBHIKAMU MPEOOPa30BHIBATH HH(POPMAIIMIO 3 3HAKOB OJHOH CHCTEMBI B
IpYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHEBIC MICHMEHHBIC M YCTapeBINHE COOOIIEHUS Ha OCHOBE
WH(OPMAITIH U3 HECKOIBKAX UCTOYHUKOB




HEPEYEHbDb 3JIEMEHTOB COAEPXKAHUS, IPOBEPAEMbIX HA OI'D IO ®U3UKE

Kon [IpoBepsieMblii 21eMeHT COIePIKAHMSI
1 MEXAHUWYECKUE SBJIEHU S
1.1 Mexanndeckoe aBmxeHue. Marepuanbaas Touka. Cucrema orcuera. OTHOCHTENEHOCTD JBHIKCHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE ABIKeHHE. CpenHsis ckopocTh. DopMyina i pacyeTa CpeIHEe CKOPOCTH:
' v =Sh
PaBHOMEpHOE TpPSAMOJIHMHEHHOE MABMIKCHHE. 3aBUCHMMOCTh KOOPJHMHAT Tella OT BPEMEHH B Cilydae
PaBHOMEPHOT'O PSIMOIMHENHOTO IBUKEHUS:
1.3
I'padpuxu B 3aBUCUMOCTH OT BPEMEHH IS IIPOEKIIH CKOPOCTH, MPOCKINH MEPEeMEIIEHUs, MyTH, KOOPAXHAT
IIpY PAaBHOMEPHOM IIPSIMOJIMHENHOM JABHIKEHUH
3aBHCHUMOCTh KOOPAMHAT TeJa OT BPEMEHH B CJIydae PaBHOYCKOPSHHOIO MPSIMOTUHEHHOTO TBUIKCHISL:
@opMyiibl [Ulsl  IPOSKUMM  IIEPEMEIIEHUS, MPOEKIUM CKOPOCTH W IPOEKIUM YCKOpEHHs IIpu
14 PaBHOYCKOPEHHOM MPSIMOJTHHEHHOM TBHIKCHHH:
I'paduxkm B 3aBHCHMOCTH OT BpEeMEHH ISl MPOCKIUH YCKOPEHHS, MPOEKIMH CKOPOCTH, MPOSKITUH
MepeMeIIeHNs], KOOPIUHAT NPH PABHOYCKOPEHHOM IPSMOIMHEHHOM JIBIKCHUU
CBobomnoe nmageHue. PopMyssl, ONMUCHBAIOMINE IBIDKCHUE MAJACHHS Tella 0 BEPTUKAIH (IBIDKEHHE Tena
15 BHHU3 HJTU BBEPX OTHOCUTEIHLHO MOBEPXHOCTH 3eMin). [ padku B 3aBUCHMOCTH OT BPEMEHH LTS POSKIIUN
YCKOPEHHSI, IPOEKITH CKOPOCTH M KOOPAMHAT IIPH CBOOOTHOM TaICHHUH TeJa M0 BEPTHKAIIH.
CKOpOCTh PaBHOMEPHOTO IBHKEHUS TeJIa TI0 OKPY>KHOCTU. YIIPaBJICHHE CKOPOCTHIO.
dopmya s pacdera CKOpOCTH Yepe3 pamuyc OKPY>KHOCTH U IIepruoj 0OpamieHus:
1.6
LentpocTpeMuTenbHOe yckopeHrne. HampaBieHne IeHTpOoCTpeMHUTENbHOro yckoperus. dopmyna mis
pacdera yCKOpPEHHUS:
Dopmyna , CBI3BIBAIONIAS ITEPUO M HAIIPABJICHUE O0pAIICHHS:
1.7 Macca. [TnotHOCTB BemiecTBa. @opmysia uIs pacyeTa MIOTHOCTH:
1.8 Cuuta — BeKTOpHAsI H3MepHUTENbHAs BemaiHa. CIIOKEHUe CIUT
19 SBnenue uaepuuu. [lepBoiii 3akoH HeroToHa
Bropoii 3axkon HeroToHa:
1.10
CoHanpaBJIEHHOCTh BEKTOpA YCKOPEHUS TeNa M BEKTOPa CIUIBL, ISHCTBYIOMICH HA TEJIO
BzaumonerictBue Ten. Tperuit 3akoH HeroToHa:
1.11
112 TpeHne HEOKUIAAHHOCTEH W TpeHHE CKONBKeHMs. Dopmyna ans pacuera MOIYNS CHJIBI TPEHHS

CKOJIB)XKCHMS !
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1.13

Hedopmanus tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi aedopmanuu (3akoH ['yka):

1.14

BcemupHoe TaroTeHne. 3aKOH BCEMUPHOTO TATOTEHHUS:
Cuna TspKecTH. Y CKOpeHHe CBOOOIHOIO MaICHHUS.
dopmyIia 115 pacdeTa CUJIbl BEICOTHI BOJU3U MOBEPXHOCTH 3emin: F = mg.

JBmxenue muanetsl Bokpyr Connna. [lepBas kocMudeckas ckopocTh. HeBeCOMOCTh U Ieperpy3ku

1.15

I/IMHyJ'ILC TECJla — BCKTOPHAA U3MEPUTECIIbHA BEIINYNHA.

Nmnynse cuctemsl Ten. V3amenenue ummysbca. IMImynbe cuisl

1.16

3aKOH COXpaHEHMs UMITYJIbCa Ul 3aMKHYTOH CUCTEMBI TeJl:

PeakxTuBHOE IBUIKEHHE

1.17

Mexanunueckas padora. @opmyiia Juisi pacueTa CUJIbL:

Mexannueckast MOIIIHOCTD:

1.18

Kunernyeckas u noTeHmanbsaas sueprusd. dopMyna Ui pacuera KHHETHIECKOM SHEPTUu:
Teopema o knHEeTHUYECKOM dHEeprun. Popmyna AJisi BEIYUCICHUS HAJSKHON YHEPTUH TeJla, BOSHUKIIIETO

Hag 3eMiéii:

1.19

MexaHnueckasi SHEprusi:

3aKOH COXpaHeHHsI TEXHHUeCKON dHeprin. PopMmylia 3aKOHA COXPAaHEHHS TEXHHUYECKON SHEPruu Py
OTCYTCTBWU CHJI TpeHHs: E = const.

IIpeBpameHne nNpoOMBIIUICHHOW SHEPTUH NPU HATMYHUH CHIIBHOW TPEHUS.

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuist: M - Fl.
YcIiioBrE paBHOBECHS phlyara:

[MonBrkHBIN ¥ HenoABWKHBIH OToKH. KIIT/] mpocThIX KpUTEpHEB,

1.21

JaBnenue TBEpIOro Tena.
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®dopmyna 1 pacuera JaBiIeHUs Tela:
JaBienue raza. ATMoc(epHOe aBJICHHUE.
I'uapocTatuveckoe NaBICHUE BHYTPH JKUIKOCTH.

dopMyia A5 pacueTa NaBJIeHUs BHYTPU KUIKOCTH:

1.22

3axoH [lackans. I'mapasnudeckuii mpece

1.23

3akoH Apxumena. PopMmyna s ONpENENeHUs BBITANKUBAIOIIEH CHIIBI, JeHCTByIOIIEH Ha Teo,
MOTPYKEHHOE B KUIAKOCTb UJIH Ia3:

Vcnosue minaBanms tena. [lmaBanue CyJdOB U BO3AYXOIlJIaBaHUC

1.24

Mexannveckre KoneOaHusl. AMIUIMTY/IA, TIEPHOJ] U MIEPHOANYHOCTh KosieOanuii. DopmMyiia, CBI3bIBaOIAs
3aKOHOMEPHOCTH U MEPHOA KOJIeOaHMiA:

1.25

Matematuueckue U py>kKMHHbIE MagTHUKU. [IpeBpallieHue sHepruu npyu NepeMeHHOM ABHKEHUU

1.26

3aryxaromue koeOanus. BeiHyxneHHbIe KonebaHus. PesoHanc

1.27

Mexanuueckue BosiHbI. IIpononpHble U monepeuHble BOJHBL. [lIMHA BOJH U CKOPOCTb PacHpOCTpPaHEHUs
BOJIH:

1.28

3Byk. ['poMKocTh W BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TpaHMIAX ABYX cpenl. MH(pa3Byk u
YIBTPa3BYK

1.29

Ipaxmuueckue pabomoi

W3mepeHue cpeiHell IMJIOTHOCTH BEIECTBA; apXHUMEIOBOW CHIIbL, KECTKOCTH MHPYXKUH; KOIPPUIHEHT
TPeHUs] CKOJBXKEHHs; paboTa TpeHus, CHia YHOPYroCTH; CpPeIHsI CKOpOCTh IBMXKEHHS Opycka 10
HAKJIOHHOH IUIOCKOCTH; OpyCcKa HpH YCKOPEHUH IBIIKCHHS M0 HAKJIOHHOMW ILIOCKOCTH; MEPHOI U MEPHOJ
M3MEHEHUS] MATEMAaTHYECKOr0 MasiTHUKA; 4acTOTa M MepHOoJ KoJieOaHus MPYKUHHOTO MasTHUKA; MOMEHT,
3¢ eKTUBHBINM Ha phlyare; padoTa YIPyrocTd HpH MOABEME CHIIBI Tpy3a ¢ TOMOIIBI0 (PHKCHPOBAHHOTO
Osoka; Pabora ynpyroctu mpu mopéMe CHITbI Ipy3a ¢ TIOMOIIBIO MOIBUKHOTO OJIOKA.

HccnenmoBanne B 3aBHCHMOCTH OT apXHMEIOBOH CHIJIBI OT O0beMa MOrpyXEHHOW dYacTH Telna U OT
IJIOTHOCTH JKUAKOCTH; HE3aBHUCHUMOCTH BBITAJKUBAIOIIEH CHIIbI OT MAacChl Te€la; TPEHUS CKOJbXKEHHUS OT
CHJIbI HOPMAJIBHOT'O JTaBJIEHUS U OT MOBEPXHOCTHU MOBEPXHOCTH; YIPYTrOCTh, BOZHUKAIOWIAS B IPYKUHE, OT
CTeneHn nedopMaIiy MPYKUHBI; YCKOPEHNE OpyCcKa OT yTiia HaKJIOHA HAIMPABIISIONICH; TIepros (4acTOTHI)
KoNeOaHUsI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH, TEPHOI KOJNEeOaHHS MPYKHHHOTO MasTHHKA OT MacChl
rpy3a U ®ECTKOCTU MPYKUHBI; UCCIEIOBAHUE HE3ABUCUMOCTH MEpHOJa U3MEHEHHSI HUTSHOIO MasgTHUKA OT
Macchl rpy3a. [IpoBepka COCTOSHUS paBHOBECHUS pbluara

1.30

Qusuueckue s61eHUs 8 Npupooe: NBIDKCHUAE C PA3ITHYHBIMA CKOPOCTSMHU B JKUBOW M HEXHWBOHU IPHPOAE,
CWJIbI BO3JIEHCTBUS B NPUPOJE U TEXHUKH, PWIMBBI U OTIUBBI, ABMKeHUE IlaHeT COJIHEYHOH CHCTEMBI,
PCaKTUBHOE JBIDKCHHE JKUBBIX OPraHU3MOB, PBIUATH B TENE YENIOBEKa, BIUSHIE aTMOCHEPHOTO JaBIICHHUS
Ha JXMBOE TEJO, IUIABAaHHWE PHIO, M3YUCHHE 3BYKOB JKHBOTHBIX, 3E€MIICTPSCEHHE, CCHCMHUYECCKUE BOIHEI,
LIYHAMH, 3XO

131

Texuuueckue ycmpoﬁcmea: CIIMIOMETP, AATYHUK ITOJOXKCHHA, PACCTOAHUC H YCKOPCHUC, NUHAMOMCETDP,
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MOJIIMITHAKH, PAKETbl, pblYar, MOJABWUXHBIE W TOABMXXHBIE OJOKM, HAKIOHHAs IUIOCKOCTh, IMPOCTHIE
MEXaHU3MBI B OBITY, COOOIIAIONIMECS COCYJbl, BOJOIMPOBOIHOE YCTPOMCTBO, THIPAaBIMYECKUN IIpecc,
MaHOMETp, 6apoMeTp, BBICOTOMED, MOPIIHEBON HAcOC, apeoMETp, IXOJIOT, UCIOIb30BaAHNE YIbTPa3ByKa B
OBITY U 3JICKTPOMEXaHHKA.

2 TEITJIOBBIE SIBJIEHU A

21 OCHOBHBIC TIOJIOKCHUS MOJCKYJIIPHO-KMHETHUSCKAX TEOPUH BeliecTBa. Monenu TBEPAOTO, KHUIKOTO H
ra3000pa3HOro cOCTOSHUS BeecTB. Kpuctamummyeckue U aMopQHBIC Tena

29 JBuwxenune yactuil BeulecTBa. CBs3b CKOPOCTH JBIDKEHHSI YacTHUI[ C TeMmIepaTypod. bBpoyHoBckoe
JBIDKCHUE, TUpdy3us

2.3 CMmaunBaHME U KaIMJUIIPHBIC SIBICHUS

2.4 TennoBoe paclupeHue U cxaTue

2.5 TemioBoe yBaskeHUE

2.6 BryTtpennsis seprus. Pabora u Tenonepenaya Kak agbTepHATHBA BHYTPEHHEH YHEPreTHKE

2.7 Buap! Temionepeaayn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE.
Harpes u oxnaxnerue Ten. KonuyecTBO TEIIIOTHL. Y AebHAS TEIIOEMKOCTD:

2.8
3aKoH COXpaHCHHUs SHEPTUHU B TEIUIOBBIX MMPOIleccax. Y paBHEHUE TEIJIOBOrO OaamHca:

29

210 I/IcnapeHI/Ie 1 KOHACHCaIus. 3menenue BHyTpeHHeﬁ OHCPrur B IIPOIICCCaX UCIMAPCHHUA W KOHACHCAIWU.
Kunienne sxuakoctu. Y nenpHast Temiora napoodpasoanms: L = Q/m

2.11 BraxxaocTh Bo3myxa
[InaBnenne m Kpuctaumsanus. V3MeHeHWe BHYTpPEHHEH SHEPrUW MpPU IUIABICHUM M KPUCTAJUIHM3AINH.
Y penbHas TEIIOTa MJIaBJICHUS:

212

2.13 BHyTpeHHSIs1 SHEprys rOprOYero TOIUIMBA. Y AeIbHas TEIIOTa Cropanus Tommusa: ( = Q/m

2.14 [TpuHIHMIIEL padoThl TetuioBBIX nBurarteneid. K] TermmoBoro neuraress
Ipaxmuueckue pabomoi
Uzmepenne yaenpbHOW TEIUIOEMKOCTH METAJUIMYECKOr0 MHMJIMHAPA; KOJHMYECTBO TEIIOTHI, MOITYydeHHOM

215 BOIOU mpH Temmeparype (GUKCHPOBAHHONH MacChl, B KOTOPYIO OMYIIEH HAarpeThId LIWTHHAP; KOMHMYECTBO
TEIUIOTHI, OTAAHHOTO HAarpeThIM IUIMHIPOM, IIOCNIE OMYCKAHWS €ro B BOXY KOMHATHON TeMIIEpaTyphl;
OTHOCHTENBEHON BIIKHOCTH BO3IYXa; CIIEIU(HIHON TEIUTOTH IUIaBIeHUs Ibaa. lccmenoBanne n3MEeHEHHUs
TEeMITepaTypbl BOIBI IIPH PA3INIHBIX YCIOBUSX; SBICHUS TEIIOOOMEHA IPH IEePEeMEITUBAHIY XOJOTHOW U
ropsaeil BOAbI; MPOIIecC pa3pynIeHuUs
Qusuueckue senenus 6 npupode: IOBEPXHOCTHOE HATSHKCHHE W KAMWUIAPHBIC SBICHUS B TPUPOIC,

2.16 KpHUCTaJUTBI B MPHPOJIE, CONHEYHBIC Jy4YH, 3aMep3aHhe BOJOEMOB, MOPCKHE OpBI3bI, 00Opa3oBaHUE PO3BI,
TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalUISPBL, TIPAMEPHI UCIIOB30BAHUS KPHCTAIUIOB, KUIKOCTHBIH TEPMOMETD,

2.17 JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMa, TUTPOMETPBI, IICUXPOMETp, IMapoBas TypOHHa,
JBUTATETIh BHYTPECHHETO CTOPaHMsL.

3 SJIEKTPOMAI'HUTHBIE SIBJIEHUA

3.1 OnekTpu3saius Ten. /IBa BUJIa 3JIEKTPUICSCKUX 3apsAI0B

3.2 BsaumozericTeue 3apshHkeHHBIX Tell. 3akoH KynmoHa

3.3 3aKOH 0 COXpaHEHUHU 3apsja

34 Onexrpudeckoe none. Hanpsok€HHOCT BHEMTHUX monieid. [IpuHIun cynepno3nnnn SIeKTPUIEcKUX ToIeH
(Ha Ka4eCTBEHHOM YPOBHE)

35 Hocutenn siekTpruecknx 3apsmaoB. AKTHBHPYIOTCS IO Ha IIEKTPHUSCKHUX 3apsakax. [IpoBogHUKH u

JUDJICKTPUKH




Kopg

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

[TocrostHHBIN TOK 00paboTKu. [eiicTBus mo oTkimodeHnto Toka. Cuia Toka. Hanpshxenue.

3.6
I=qg/t,U=A/g
DNeKTprUUecKoe COMPOTUBRIIEHHE. Y IENbHOE AIEKTPUUECKOE COMPOTUBIICHHE:
3.7
R =n1/C
3.8 3akon Oma Jy1s1 yuactka anekrpudeckoit enu: | = U/R
ITocnenoBaTenbHOE COEAMHEHNE TPOBOIHUKOB:
3.9 [TapanyenbHOE coeTMHEHNE TPOBOIHUKOB PABHOT'O COITPOTHBIICHUS:
CMelIaHHbIe COSIMHEHUS TIPOBOJHUKOB
3.10 Pabora u momHocTh oTKI0YeHus Toka. A = Ult, P = Ul
3akoH J>xoymns — Jlenna:
3.11
3.12 OmneiT Opcrena. MarHuTHOE 1M0JI€ MPSMOTo IPOBOAHKUKA C TOKOM. JIMHUM MarHUTHOW MHIIyKIIUU
3.13 MarsuTHoe 110j1€e MOCTOSSHHOM MarHuThl. B3anMoieiicTBHEe NOCTOSHHBIX MATHUTOB
3.14 JlelicTBHe MarHUTHOTO MOJS HA MPOBOAHUK C TOKOM
3.15 Omneitel @apajes. SABnenue snekrpomarauTHoN HHAYKIuK. [IpaBuno Jlenna
Tlpaxmuueckue pabomoi
N3mepeHure OTKIII0UEeHHUsT COPOTUBIICHUS PE3UCTOPA; MOIITHOCTh BKIIFOUCHUS TOKA; paOOThI BKIFOUYUTH TOK.
316 HccnenoBanne B 3aBUCHMOCTH OT TOKa, BO3HHMKAIONIETO B TMPOBOIHHUKE (PE3UCTOpax, JamIIO¥Kax), OT
) HamnpsDKeHHs] Ha KOHIIAX MMPOBOIHMKA; B 3aBMCMMOCTH OT JUTHHBI MPOBOJHUKA, TUIOMIAN €T0 IMOMEPEYHOr0
CEYCHHUSI U YACTHHOTO COMPOTUBIICHHUSI.
[IpaBuna mpoBepky Ha HATNPsDKEHWE HANPSHKEHUS NPU TIOCTOSHHOM COEIWHEHWH MPOBOJHUKOB; TIPaBHIIA
BKJIFOUEHHS CHJIBI TOKA TIPH MMApaAIICTLHOM COeTMHEHUH MTPOBOTHUKOB (PE3UCTOPOB M JIAMITOYEK)
Qusuueckue s6IeHUS 6 nNpupooe: SNCKTPUUECKUE SBICHUS B artMochepe, SIEKTPHYESCTBO IKUBBIX
3.17 OpPraHW3MOB, MarHUTHOE IoJie 3eMJIH, JpPEH( TOIFOCOB, POJb MAarHUTHOTO TOJS U JKU3HU Ha 3emie,
TIOJISIPHOE CHUSTHHE.
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETYUK DICKTPUUECKON
318 SHEPrHH,  3JCKTPOOCBETHUTENIbHBIC  NPUOOPBI,  HAarpeBaTeNbHBIC  AJIEKTPONPUOOPH  (TIPUMEpHI),
) SJIIEKTPUUYECKAE TPEIOXPAHUTENN, SIEKTPOMATHUTHI, 3JIEKTPOIABUTATENh ITOCTOSHHOTO TOKAa, TEHEPATOp
MMOCTOSIHHOT'O TOKA
3.19 BHeKTpOMarHI/ITHLIe BOJNHEIL. [IIkana 3neKTpOMarHuTHEIX BOJIH
3.20 JIyueBas Mmozens cBeta. [IpaMonrHENHOe pacIpOCTpaHEHHE CBETA
3.21 3akoH oTpaxkeHHs cBeta. [1limockoe 3epkano
3.22 IIpenomnenue cBera. 3aKkoH IIPEIOMIICHHSI CBETa
3.23 Hucnepcus ceera
3.24 Jlunza. Xon nydeit B mun3e. DokycHoe paccrosaue muH3. Onrnyeckas cua mua3: D=1/ F
3.25 I'na3 kak ontuyeckas cucrema. OnrTuyeckue npudopbl




Kopg

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Ipaxmuueckue pabomoi

W3mepeHne ONTHYECKOH CHIIBI COOMparollei JHH3BL, (OKYCHOro paccTOsSHMs coOuparomiedl JUH3BI (110
CBOMCTBY pPaBEHCTBA Pa3MepoB IpeaMeTa  H300paskeHus], KOor/ia IpeJMeT HaXOJUTCs B JIBOIHOM (oKyce),

3.26 MIOKAa3aTellb MPEeIOMIICHHSI CTEKIA.
HccnenoBanue CBOWCTB M300paXKEHUS, NMOJYYEHHOTO C IIOMOIIbIO COOHMpAIOIIEH JIMH3BI;, H3MEHEHHE
(DOKYCHOTO pacCTOSHHS IBYX CJIOXHBIX JIMH3; B 3aBHCUMOCTH OT yIJIa NPEITOMJICHHUS CBETOBOTO JIyda OT
yIJla TaJICHUs] Ha TPAHUIIE «BO3LYyX — CTCKIIO»
327 Qusuueckue sgnenus 6 npupoode: 3a™ ConHia u JIyHBI, 1[BeTa Tel, ONTUYECKUE ABICHUS B aTMoc(epe
' (uBeT HEOa, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04Ky, IEPUCKOT, (hoToanmapar, ONTHIECKUE CBETOBO/IBI.
4 KBAHTOBEGIE SIBJIEHU S
4.1 PagnoaktuBHOCTE. AJba-, OeTa-, raMMma-u3nydeHus. Peakuuu anbga-u Oera-pacnaja
4.2 Omeitel Pezepdopna mo paccestauio anbga-gactun. Ilnanerapaast Mogens aToma
4.3 CocraB aTroMHOr0 sipa. V30Toms!
4.4 ITepuon nomypacnaja aTOMHBIX A€
4.5 SnepHble cocToIHNUS. 3aKOHBI COXPAaHEHHUS 3apsA0BOT0 U MaCCOBOT'O HACEIICHHS
Qusuueckue A6leHUs 8 npupode: Npeodnonazarom PaAuOAKTUBHBEIN  (OH, KOCMHYECKHE IIydH,
4.6 panuoakTHBHOE M3ITydeHHEe HEOSCHBIX MHHEPAIOB, BO3CHCTBIE PalOAKTUBHBIX M3TYUYCHUH HA OPraHU3M
YETIOBEKA.
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, WHIWBUAYaJbHBIA JO3MMETp, KaMmepa BuibcoHa, sepHas

SHEPreTHKa.




TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne | HaumenoBanue | KosuuecTBO yacos JleATeIbHOCTD DJIeKTPOHHBbIE
n/ | pa3aenoB u TeEM Bcee Kontpo Jlabop | yumrens ¢ (ungposrbie)
n NPorpamMmbl ro Jb-HBIE a- yyeTom o0pa3oBaTtejibHbIE
padoThl | TOpHBI | padouei pecypcsl
e NMPOrpamMmbl
BOCITUTAHUSA
padot
bl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAKOLIET0 MUpa
11 ®duszunka - HayKa 2 0 0 - IPUBJIEKATh bubnuoreka [IOK
0 MpUpoJEe BHUMaHHE https://m.edsoo.ru/7f4
00yJaroImmXxcs K 16194
o0Ccyxaemoi Ha
ypoxke
1.2 duznyeckue 2 0 1 HHbOPMAITIH, bu6moreka [IOK
BEJINYHNHEI B https://m.edsoo.ru/7f4
MMO3HAaBATEILHON 16194
1.3 EcrecTtBenHOHay 2 0 1 JICATCIRROCTH bu6mmoreka [IOK
o 00yJaromumxcs;- .
YHBIA METOI https://m.edsoo.ru/7f4
MO3HAHUSA PasBHBaTb y 16194
o0yyaromuxcs
Hroro mo pazgeny 6 0 2 [03HABATEIEHYIO
AKTHBHOCTb,
CaMOCTOSTCIIBHOC

Th, UHUILIUATHUBY,
TBOpYECKHE
CIIOCOOHOCTH

Pasnea 2. IllepBoHayaibHble CB

e/IeHHUs 0 CTPOEHHUH BellecTBa

2.1

Crpoenue
BEIECTBA

1 0

0

2.2

JIBH>KEeHUE U
B3aUMOJICHCTBHE
YaCTHIl BEleCTBa

2.3

ArperarHble
COCTOSIHUSA
BEIIECTBA

Hroro no pazaeny

- IPUBJIEKATh
BHUMAaHHE
o0yJarommxcs K
obcyxnaemMoln Ha
ypoxe
nHpOpMaLNH,
aKTHUBU3AIUU
IMO3HaBaTEIbHOU
JIeATEeIILHOCTH
00yJaromnXCs; -
peann30BBIBATh
BOCITUTATEIbHbIC
BO3MOXKHOCTH B
Pa3IIYHBIX BUAAX
JIeSITEIIBHOCTH
00yJaromuxcs o
CIIOBECHOI
(3HaKOBOI1)
OCHOBOW:

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
16194

bubmuoreka [JOK
https://m.edsoo.ru/7f4
16194

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
16194
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CIIyIIaHWE U
aHaJIN3
BBICTYIUIEHUI
CBOHX
TOBapHUILEH,
OIUPATHCS Ha
JKU3HCHHBIH OIIBIT
o0yJaroImuxcs

Paznen 3. J/IBu:keHue U B3auMojieiicTBue TeJ

3.1 MexaHnuueckoe 3 0
JIBUKCHUE

3.2 | MWnepnuwms, macca, 4 0
TUIOTHOCTb

3.3 Cuna. Buns! cun 14 1

-OpraHU30BLIBATh
paboty
00yJaroImuxcs ¢
COLIMAJIBHO
3HAYUMOHN
nHpopmanmei mo
TIOBOJTY
Moiay4aeMoi Ha
YPOKE COIHAIBHO
3HAYUMOMN
nHpopmanum —
00CyKX1aTh,
BBICKA3bIBATh
MHEHUE;
-HCI0JIb30BATh
BOCIHTATEIbHBIC
BO3MOXKHOCTH
CoZIepXKaHuUs
yueOHOro
npeaMeTa uepes
JIEMOHCTPAIIHIO
00y4aromuMcst
MPUMEPOB
OTBETCTBEHHOT'O,
TpakJAHCKOT O
TIOBEJICHHSI,
MPOSIBIICHUS
YeITOBEKOMIO0Us 1
JIo0pocepaeaHoOCT
I/ID
-pean30BbIBAT
BOCIHUTATEIbHBIC
BO3MOXKHOCTHU B
pa3MYHBIX BUIAX
JIeSATENbHOCTH
o0yJaromuxcs Ha
OCHOBE
BOCHPHSITHS
JJIEMEHTOB
IEUCTBUTEIBHOCT
W: aHaIu3
TIPOOIEMHBIX
CUTyalul
-TIPOEKTUPOBATh
CHUTYaIMU 1
COOBITHS,
pa3BUBAIOIIHE

KYJIbTYpY

bu6moteka [IOK
https://m.edsoo.ru/7f4
16194

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6194

bu6moreka [IOK
https://m.edsoo.ru/7f4
16194
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MEePEeKUBAHUHN U
IICHHOCTHBIC
OpHEHTAINN
peOeHKa, BOCIIUTHI
BaTh y
00yJaroImuxcs
YYBCTBO
YB@KEHHUS K
JKU3HU JIPYTUX
JOJIEH 1 KU3HU
BOOOIIE
-pa3BUBATH y

00yJaroImuxcs
TMO3HAaBATCIIbHY
10 aKTHUBHOCTD,
CaMOCTOSTCIIbHO
CTb,
HWHUIIMATHUBY,
TBOpUYECKHE
CIIOCOOHOCTH
Hroro mo pazgeny 21 1 3
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH 1 ra3oB
4.1 JlaBienue. 3 0 0 MHMIIMHPOBAT bubnmoreka [JOK
[Tepenaua 00y4aroLUXCs K https://m.edsoo.ru/7f4
NaBJICHUS 00CYXIEHHIO, 16194
TBép OBIMU BBICKA3bIBaHUIO
TeJ'IaMI/I, CBOCTO MHCHMA,
KHUAKOCTSIMH U BBIpaOOTKe
rasaMmu CBOCTO K
4.2 | JlaBneHue 5 0 0 OTHOLICHIA 1O Bu6moreka IIOK
KUIKOCTH rosony https://m.edsoo.ru/7f4
IoJryqya€Mon Ha 16194
4.3 | ArmochepHoe 6 0 0 YPOKE COMHATLHO | Brgnnorexa IOK
JaBJICHHE SHATHMOH https://m.edsoo.ru/7f41
nuHpopmanuu 6194
4.4 | JleiictBue 7 2 3 ~TPUMCEHATE Ha bubmmnoreka ITOK
’KUIKOCTHU U rasa Ypoxe https://m.edsoo.ru/7f4
Ha HOpr)KéHHoe HHTCPAKTUBHBIC 16194
B HIX TeIo hopmBbI paboOTHI €
Utoro no pazneny 21 2 3 OOy HAIOIUMHCA:
TpyNIoBast
pabota mwim

pabora B mapax,
KOTOpBIE ydat
o0yJarommxcs
KOMaHIHOM
pabote u
B3auUMOJIEHCTBUIO
C IpyTUMHA
00y4arommMucs;
-pean30BBIBATh
BOCIHUTATENbHBIC
BO3MOJKHOCTH B
Pas3INIHBIX
BUJIAX
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JIeATEbHOCTH
0o0yJaroImmxcs
CO CIIOBECHOU
(3HaKOBOI1)
OCHOBOII:
CITyIIaHue U
aHaJIN3
BBICTYIUIEHUH
CBOMX
TOBapHuILEi

Pa3znea 5. PadoTa 1 MOIIHOCTD.

OHeprust

5.1

PaGora u
MOIIHOCTh

3

0

5.2

[IpocTsie
MEXaHU3MBbI

5

0

5.3

Mexannueckas
SHEprus

Hroro no pasaeny

12

PesepBHOE Bpems

OBILIEE

68

12

-MHHUIHAPOBATH
00yJaromuxcs K
00CYXICHHIO,
BBICKa3bIBAHUIO
CBOETO MHEHUS,
BbIpa0bOTKE
CBOETO K
OTHOLICHUS 110
TIOBOJTY
Moiay4aeMoi Ha
YPOKE COIHAIBHO
3HAYUMOU
nHpopmanuu
NPUMEHSTh Ha
ypoke
MHTEpaKTHBHBIC
(hopmbl paboThI €
00y4aIOIIIMHCS:
rpymmosas pabora
unu padora B
napax, KOTopble
y4ar
00y4aroIuXcst
KOMaHIHOM
pabote u
B3auUMOJIEHCTBUIO
C IpyTHUMU
00yJaroImuMuCs
- pa3BUBATh Y
o0yJarommxcs
MO3HABATENHHYIO
AKTHBHOCTb,
CaMOCTOSITEIILHOC
Th, HHUIIUATUBY,
TBOpUYECKHE
CITIOCOOHOCTH

bu6moreka [IOK
https://m.edsoo.ru/7f4
16194

bu6moteka [IOK
https://m.edsoo.ru/7f41
6194

bu6moreka [IOK
https://m.edsoo.ru/7f4
16194
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KOJIMYECTBO
YACOB I1O0
[TPOTPAMME




8 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

Kont-
poJIbHBIE
padoTsI

Jlabo-
paTop-
HbIEe
padoThbI

JeITeIbHOCTD YYUTEJISl C Y4€TOM
paboueii mporpaMMbl BOCIIUTAHUS

Pa3gen 1. TemioBblie ABJICHUA

11

Crpoenue u
CBOMCTBA BEIIEeCTBA

1.2

TeroBbie MpOLECCHI

21

NIPUBJIEKaTh BHUMaHHE 00y4aronmxcs K
00cyx1aemMoi Ha ypoke HH()OPMALIH, aKTHBI
TIO3HABATENBHOH JEITeTbHOCTH 00YUarOIIIXC
UCIIOIb30BaTh BOCIIMTATEIbHBIE BO3MOKHOCTY
coZiepKaHus yueOHOro rnpeaMeTa 4epes
JIEMOHCTPAIINIO 00YYArOIMMCS TPUMEPOB
OTBETCTBEHHOT'0, TPAKJAHCKOT O MTOBEACHMS,
TIPOSIBJICHUSI YETIOBEKOIIO0HS U T0Opocep/ieys
MPUMEHSTh Ha YPOKE MHTEPAaKTUBHBIE (DOPMBI
paboThI ¢ 00Y4AIOIIMMHUCS: HHTEILICKTYaJIbHBb
WTPBI, CTUMYIUPYIOIIHAE ITO3HABATEIBHYIO
MOTHBAIIUIO 00YYaIOIINXCS; PEaTN30BbIBATh
BOCHIHUTATEC/IbHBIC BO3MOKHOCTH B PA3JIMYHBIX
JEATEIBHOCTH 00YYaIOIIMXCS CO CIIOBECHOM
(3HaKOBOIT) OCHOBOIA: CITyIIIAHWE U aHAJIN3
BBICTYIUIEHUH CBOMX TOBapHUIIEH

OIMPATHCS HA KH3HEHHBIH OIBIT 00YJIaFOIIHX
YTOYHSISI YTO OHH YUTAIOT, YTO OHH CIYINIAFOT,
OHH WTPAFOT, O YE€M TOBOPST Ha TepeMeHax, O
0o01marorcs B ceTax?

BOCIIUTBHIBATh y OOYYAIOIIUXCS TyBCTBO yBaKe
JKU3HU APYTHX JIOJEH U KM3HU BOOOIIe
-HCIIOBb30BaTh BOCIIUTATENbHBIE BO3ZMOXKHOCT
Cozlep KaHus y4eOHOr 0 IpeaAMeTa yepes3 o0
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS, 3a/1Q
pemieHnst, MPOOIEMHBIX CHTYAIUH U 00CYK,
B KJ1acce;
- pean30BbIBaTh BOCIIUTATEILHBIE BO3MOXKH
Pa3IHYHBIX BUAAX AESTEIBHOCTH 00YYaroIy
OCHOBE BOCIIPHUSTHS DJIEMEHTOB JIeHCTBUTEIE
HaOIIOJIeHNE 32 IEMOHCTPALMSAMHE YIHUTEIs,
MIPOCMOTpP yIeOHBIX PHIHBMOB

Hroro

0 pa3zaerny

28

1

Pa3nes 2. DileKTprUyecKne 1 M

ATHUTHBbIC ABJICHUA

2.1

DNEeKTpUYECKUE
3apsibl. 3apsyKEHHbIE
Tena v ux
B3aMMOJICIICTBUE

7

0

2.2

IlocToAHHBIN
ANEKTPUYECKUH TOK

20

-MHUIIMAPOBATH 00YJAOMIIXCSI K 00CYKICHUT
BBICKA3bIBAHHIO CBOCTO MHEHHSI, BBIPAOOTKE C
K OTHOILICHHUS 110 TOBOJTY MOJIy4aeMOol Ha ypo
COIMATEHO 3HAYMMOU WH(OpPMAIHN

-IIPUMEHSATH Ha YPOKE MHTEPaKTUBHBIE (POPMB!
paboTHI ¢ 00yJaIOIMMHUCS: TPYyIHoBas padora
paboTa B mapax, KOTOpbIE ydaT 00y4JaroIuXCsI
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2.3

MaruuTHEBIC SIBJICHUS

1,5

24

DneKTpOMarHuTHas
WHTyKLUS

KOMaH/THOHM paboTe M B3aMMOJECHCTBHIO C JAPYI
00yJaroIUMUCS
-OpTraHM30BBIBATh PA0OTY 00YJAIOMINXCS C
COIMAJIBHO 3HAYMMOM MH(OpMaIueil 1o 1MoBo
HOTy4aeMOH Ha YpOKe COLMAJIbHO 3HAaUUMOMN
nHpopManum — 00CYKIaTh, BHICKa3bIBATh MH
-peaM30BBIBATh BOCIIUTATENbHBIE BO3MOXKHOK
Pa3NUYHBIX BUJIAX JESTEIFHOCTH 00Y4YalOIIHX
OCHOBE BOCIIPUSITHS DJIEMEHTOB JIEHCTBUTEIIb}
HaOI0IeHNE 32 IEMOHCTPAIMAME YIUTEIs,
MPOCMOTP y4eOHBIX (PUIEMOB

-pa3BUBaTh y 00Y4aIOIINXCS I03HABATEIbHY

AKTHBHOCTb, CAMOCTOSITEIBHOCTh, HHHUIHATH

TBOPYECKHE CITOCOOHOCTH

Hroro no pazneny

37

9,5

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

14,5
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9 KUIIACC

No HaumeHoBaHue pa3/ie/ioB U TeM

n/n NPOrpamMMbl

KoaudecTBo 9acoB

Bcero

Kont-
poJIbHBIE
padoTsI

Jlabopa-
TOPHBbIE
padoThbI

JeITeIbHOCTD YYUTEJISI C Y4€TOM
paboueii MporpaMMbl BOCIIUTAHH

Pa3zgen 1. Mexanndeckue fiBJICHUA

1.1 MexaHnuyeckoe IBMKEHUE U
CIIOCOOBI €TI0 OMUCAHUSA

10

1.2 BsaumoeiicTBue Tem

20

1.3 3aKOHBI COXpaHEHUS

10

OpraHHU30BHIBATh PabOTy 00YUYAIOIIUXCS C
COIMAJIBHO 3HAYMMOM MH(OpMaIKei 1O MOE
MOJTy4aeMol Ha ypoKe COLMaIbHO 3HAYUMO}
nHpopmanmm — 00CyKIaTh, BHICKa3bIBATh M
-pear30BBIBATh BOCIIUTATEBLHBIE BO3MOXKH
Pa3IMYHBIX BUJIAX JESITEIBHOCTH 00YYalOI}
OCHOBE BOCIIPHUSITHS JIEMEHTOB
JIEVCTBUTEIHLHOCTH: HAOJIOJICHUE 32
JEMOHCTPAUSIMU YUHUTENS, IPOCMOTP Y4eO!
¢unsmoB

-pa3BUBATh y 00YYAIOIIMXCS I0O3HABATEIIbHY
AKTUBHOCTb, CaMOCTOATCIIbHOCTh, HHHUIIMATHU
TBOpUYECKHE CITIOCOOHOCTH,

-p€ajin30BbIBATH BOCIIUTATCIIbHBIC BO3MOKH(
Pa3INYHbIX BUAAX ACATCIIbHOCTU 06yqa}01u14
CIIOBECHOM (3HAKOBOI) OCHOBOM: CITyIIIAaHUE
AHAJIU3 BBICTYIICHUI CBOUX TOBapHILEH

-[IPUMEHSITh Ha YPOKE HHTEPaKTHBHEIC (of
paboThI ¢ 00YHYAIOIIMMHUCS: TPYIIIOBas pad
win pabora B mapax, KOTOpbIe ydar
00y4aIoIIMXCsl KOMaHIHO# paboTe u
B3aMMOJCICTBHUIO C APYTUMHU 00YJaOIIHM]

Utoro no pazneny

40

Pa3pen 2. Mexannyeckue KoJ1e0aHUSI M BOJTHBI

2.1 MexaHnueckue KoJieOaHus

7

2.2 MexaHn4yecKue BOJIHBL. 3BYK

OpPTaHU30BBIBATH pabOTy 00yUJaIOMIUXCS C
COIMAJIbHO 3HAYMMO# MH(OpMAIKEii TIO MOE
[I0JIy4a€MOM Ha YpOKE COLMAIbHO 3HAYUMOI
nHpOpMaUH — 00CYXIaTh, BBICKa3bIBATh M
-peaIn30BBIBATh BOCIIUTATEIBHBIE BO3MOXKH
Pa3NUYHBIX BUAX AESTEIBHOCTH 00Y4JaOI
OCHOBE BOCIIPUSITHS 3JIEMEHTOB
JIEUCTBUTEIHHOCTH: HAOIIOICHUE 3a
JIEMOHCTPANUSIMH YIUTENS, IIPOCMOTP yIeO]
(hrTbMOB

Hcnionp30BaTh BOCIUTATEIBHBIE BO3MOXKH(

coZiepKaHMs yIeOHOI0 TIpeMETa Yepes3 T10

COOTBETCTBYIOIINX TEKCTOB ISl YTEHHUSI, 3¢

JUTSL PEILICHUs, IPOOIEMHBIX CUTYAIUit 1St
00CYKIICHHS B KJIACCE

Hroro no pazaeny

15

1

Pa3nes 3. DileKTpPOMarHuTHOE 1oJIe U 3J1e

KTPOMArHUTHBIC¢ BOJTHBI

3.1 DNEKTPOMarHUTHOE MOJIE U

QJICKTPOMAIrHUTHBIC BOJIHBL

6

0

-OpTraHU30BBIBATH PAOOTY 00YJAIOMINXCS C
COIMAJIBHO 3HAYMMOK MH(OpManye 1o Mok
MOTY4aEMOH Ha YPOKE COLMANBHO 3HAYUMO}
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HHPOPMAIINH — 00CYKIaTh, BEICKa3bIBATH M
-pean30BBIBATh BOCIIUTATEIHHEIC BO3MOXKH
Pa3IHYHBIX BAAAX IEATCIBHOCTH 00yJarOIIIE
OCHOBE BOCIIPHUSITHS 3JIEMEHTOB
JISWCTBUTEILHOCTH: HAOJIOJICHUE 32
JIEMOHCTPALUSIMH YIHUTEISI, TIPOCMOTP y4eO!
¢unemMoB

-pa3BUBATh y 00YJaIOMINXCS I03HABATEIbHY
aKTUBHOCTH, CAMOCTOSITCITbHOCTh, HHUITHATH
TBOPUYECKHE CITIOCOOHOCTH,

-pear30BbIBATh BOCIIUTATENHHBIE BO3MOXKH(
Pa3NMYHBIX BUJIAX JESTEILHOCTH 00YUaroIIy
CJIOBECHOM (3HAKOBOW) OCHOBOW: CITyIIIAHHE
aHaJIM3 BBICTYIUICHUH CBOMX TOBapHILEH

-IPUMEHSATH Ha YPOKE UHTEPAKTUBHBIE (O]
paboThI ¢ 00YHAIOIIMMHUCS: TPYIIOBas pad
WK paboTa B mapax, KOTOpbIE yyat
00yUaroIMXcst KOMaHIHOW paboTe u
B3aUMOJICICTBHIO C IPYTHMH 00YUaOIIHM]

Hroro mo pazueny 6
Pa3nen 4. CBeToBbBIE SIBJIEHHS
4.1 3aKOHBI pacpOCTPAHEHUS CBETa 6 -IPUMEHATH HA YPOKE HHTEPAKTHBHBIC (Of
paboThI ¢ 00Y4YAIOIIMMHUCS: TPYIIOBas pad
Wi pabora B napax, KOTOpbIe y4aT
00y4alouXcsi KOMaHHOM paboTe u
4.2 JIuH3BI 1 onITHYECKUE TPHOOPHI 6 B3AUMOTIEICTRIIO C pYTHMH 0B YHAIOMIM
4.3 Paznoxenue Genoro ceeta B 3
CIIEKTD
Hroro mo pazaeny 15
Pa3pen 5. KBanToBLI€e SIBJIeHUS
51 Hcnyckanue u MorjonieHue cBeTa 4 -OpraHU30BBIBATH PAbOTy 00YYAOIIHMXCS C
AaTOMOM COLMATBHO 3HAYMMOM WH(OpPMAIIHEHi 10 TOE
M0JIy4a€MOM Ha YpOKE COLMAIbHO 3HAUYUMOI
5.2 CtpoeHue aToOMHOTO sipa 6 UH(OPMALUK — 06CYKIATh, BHICKA3HIBATH M
-p€aIN30BBIBATH BOCIINTATEIIBHBIE BO3MOXKH
Pa3IIYHBIX BUAAX ESTEIHHOCTH 00yJarOIIIL
5.3 SnepHble peakuu 7 OCHOBE BOCTIPUSTHS SJIEMEHTOB

JICCTBUTEIHPHOCTH: HAOIIOICHNE 3a
JIEMOHCTPAIUSMH YIUTENS, TIPOCMOTP yIeO]
(hrTbMOB
-pa3BUBATH y 00YJAIOIIMXCS IO3HABATEIbHY
AKTHBHOCTbD, CAMOCTOSITEIbHOCTD, MHUIHATH
TBOPYECKHE CTIOCOOHOCTH,
-peaan30BBIBaTh BOCIUTATEIHHBIE BO3MOMKH(
Pa3NUYHBIX BU/IAX AESTEIFHOCTH 00YUarOIH
CIIOBECHOM (3HAKOBOM) OCHOBOM: CITyIIIaHHE
AHaJIN3 BBICTYIUICHHUH CBOMX TOBapHILEH
-IIPUMEHSATH Ha YPOKE MHTEPaKTUBHBIE oy
paboTHI ¢ 00YJAIOIMMHUCS: TPYIIIOBasi pad
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wm pabora B rapax, KOTOpbIE ydar
00yuaromuxcs KOMaHIHOU padoTe u
B3aMMOJICHCTBHIO C IPYTUMH 00 YyJaroIIiM]

Uroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOYJIb
6.1 [ToBTOpenue u 0600ImIEeHNE 9 2
coJiepKaHus Kypca PU3UKHU 3a
7-9 xnacc
Hroro mo paznmeny 9 2
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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TEMATUYECKOE NMNJ1AHWPOBAHUE

7 KINACC
No Tema ypoka KosmuectBo 4
n/n Bcero| KoHTposbHBIE
paboThI
1 |[[Pusuka — Hayka o npupoje. SABneHus npupoabl. Puznueckue sBaeHUs || 1
2 [[Mexanudeckue, TEIUIOBbIC, AIEKTPUUECKIE, MATHUTHBIC, CBETOBEIE, 1
3BYKOBBIE SIBJICHUA| |
3 |[[DPu3nyeckue H3MEpEHUs U UX U3MEPCHHS | | 1
4 |[[Ypok-uccnenoBanue "M3mepeHune TeMieparypsl ¢ IOMOIIBIO KUAKOCTHOTO
TEPMOMETpa U JaTuuKa TeMieparypsl"]]
5 |[[Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH U3Yy4atoT IPUPOY. 1
EcrecTtBenHoHayuHbIit MeTo 1 o3HaHUs. Onucanne GU3NIecKux TpeOOBaHUH C
ITOMOIITBIO MOJICIICH ||
6 |[[Ypok-uccrenoanue "IIpoBepka THIIOTE3bI: JATBHOCTH MOJIETA MIAPUKA, 1
MYIIEHHOTO TOPU30HTA, TeM 00JIbIlle, 4eM OOJbIlle BbICOTa HoJeTa"]]
7 [[Ctpoenue BemecTBa. OMNBITHI, JOKA3BIBAIOIINE IETATFHOE CTPOCHUE 1
BemecTBal |
8 CraproBas nuarHocTuka. J[BHKEHHE YaCcTHUII BEIIECTBA 1 1
9 |[[Vpok-uccnenoBanue «OMbITHI IO COOIOICHUIO TETUIOBOTO PACITUPEHHS
razay|]
10 |[[ArperatHble cOCTOSIHHS ] 1
11 |[[B3auMocBs3b MEXKy BEIIECTBAMHU B Pa3HBIX arperaTHBIX COCTOSHUAX U X 1
aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX YCTPOMCTB
BOJIbI | |
12 |[[Mexanuveckoe ABMKeHUE. PABHOMEpPHOE M HEpAaBHOMEPHOE JIBIKEHHUE] | 1
13 |[[CxopocTb. Equnuiier ckopocTu]] 1
14 |[[Pacuer myTH ¥ BpeMEHH JABWKCHUS || 1
15 |[[Anepuus. 3akoH nHepuuu. B3auMoaelcTBre TeN KaK MPUYMHA U3MEHEHUS 1
CKOPOCTHU JIBHKEHUS Te] |
16 |[[ILmoTHOCTH BemiecTBa. Pacuer Macchl u 00beMa Teja 1Mo ero mIOTHOCTH | | 1
17 |[[JTaGopaTopHas paboTta «OmnpeneneHue mIOTHOCTH TBEPAOTO Tenay]| 1
18 |[[Pemenne 3anauu o Teme "[lmoTHOCTH BemecTa'"]] 1
19 |[[[Cuna kak xapakTepucTUKa B3auMojieiicTBus Ten. Cuna ynpyroctu. 3aKoH 1
Tykal]
20 |[[J/IaGopaTopHas paboTa «/3ydeHne 3aBUCUMOCTH MOJIOKEHUS (nedopmarum) 1
IIPYXHUH OT IPUII0KEHHOW» ] |
21 |[[SBnenue TsaroTeHus. Cuia cloXHOCTH] |
22 |[[CBs3b MexIy OIpOMHOM TsDKECThIO U Maccoi Tena. Bec Tena. Permenune 1
3amauu no Teme "Cuna cinoxxHoctu'"|]
23 |[[Cuna TsDKeCTH Ha qpyrux miaHeTax. Gu3ndeckue XapakKTepUCTHKU 1

MIJIAHETHI ||




Ne Tema ypoka KosmnuectBo 4
n/n Beero| KoHTposbHbIe
paboThl

24 |[[U3mepenue cun. [Junamometp]] 1

25 |[[Bec Tena. HeBecomocTs]] 1

26 |[[CrmoxeHme nBYX CHII, HAIPABJICHHBIX 110 OJHOW MpsMoil. PaBHoneiicTByromas| 1
cunal]

27 |[[Pemenue 3amaun mo Teme "PaBHomelcTBYOMmAs cuna']] 1

28 |[[Tpenune ckoIbKEHUS U TpeHHUE NocienHux auei. O0ydeHue B mpupoae u 1
TeXHHKE] |

29 |[[JTabopaTopHas paboTa «M3ydeHNe 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS 1
OT JJaBJICHUS U XapaKTepa COMPUKACAIONINXCS KOHTAaKTOBY] |

30 |[[Pemenue 3a1aun 1Mo ONPEICICHUIO PABHOACHCTBYIOIICH CHITHI ||

31 |[[Pemenue 3amaun mo Temam: «Bec Tenoy, «['paduyeckoe u3odpakenue cumy, | 1
«Cunbly, «PaBHOACHCTBYIOMAS CHay |]

32 |[[KonTposbHas paboTa 1mo TeMaMm: «MexaHu4eckoe IBHKeHHe», «Macca, 1 1
ocserieHuey, «Bec tenoy», «I'padudeckoe nzodpakenue cuimy, «CUibi»|]

33 |[[daBnenue. Bo3MOXXHOCTH yrIpaBIeHUS ¥ YBEITUYCHUS JTaBICHHS | | 1

34 |[[[aBnenue raza. 3aBUCUMOCTH JaBJICHUS Ta3a OT 00beMa, TeMITepaTyphi] | 1

35 |[[Ilepenaya naBieHust TBEPABIMU TEIAMHU, )KUAKOCTSIMH M ra3aMu. 3aKOH 1
ITackans]|

36 |[[/[laBieHHE B )KUIKOCTH U B3TJISI, BBI3BAHHOC CHIIOH TSHKECTH] | 1

37 |[[Pemenue 3amaun no Teme «JlaBiaeHne B )KHAKOCTH U ra3e. 3akoH [lackamsin]] 1

38 |[[Coobmaromuecs cocysi]] 1

39 |[[I'mmpaBamdeckuii mpecc]] 1

40 |[[Manometpsl. [TopurHeBO# )XHUAKOCTHBINA HACOC] ] 1

41 |[[AtMocdepa 3emun. [IpuanHbI CyleCTBOBaHKS BO3YIITHOTO MOTOKA 3€MJIH. 1
3aBHCUMOCTh aTMOC(EPHOTO JAABIICHHS OT BHICOTHI HaJl YDOBHEM MOPsi| |

42 |[[Bec Bo3myx. ATMocdepHoe naBieHue]] 1

43 |[[U3mepenue atmocdeproro aasnenus. OnsiT Toppuyennu]| 1

44 | [[3aBucumocTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HaJl ypOBHEM MODs| | 1

45 |[[bapomeTp-anepouna. ATMochepHOE JaBICHHE HA PA3HBIX BHICOTAX]] 1

46 |[[Pemenue 3amaun o Teme "AtmocdepHoe napieHue" ] 1

47 |[[HeiicTBUE KUAKOCTU U ra3a Ha IOTPY>KEHHOE B HUX TeJI0. ApXUMeI0Ba 1
cunal]

48 |[[JIabopatopHas paboTa «OnpeaeneHue BHITATKUBAIONIEH CUIIBI, 1
JeUCTBYIOIIEH Ha TeJ0, TOTPYKEHHOE B )KUIKOCTH ] |

49 |[[JIabopaTopHas paboTta no Teme «lccienoBanue 3aBUCUMOCTH Beca Tesa B 1
BOJIE OT 00bEeMa MOTPYKEHHOU B )KHUIKOCTh YaCTH Telay]|

50 |[[[TnaBanwme Ten]] 1

51 |[[J/IabopaTtopHas pabdoTta "KoHCTpyHpoBaHHE apeoMeTpa WK 1

KOHCTPYMPOBAHHUE JIOJKHU U ONIPENIEIIEHUE €€ TPY30I0ABEMHOCTH" ]




Ne Tema ypoka KosmnuectBo 4
n/n Bcero| KoHTponbHbIE
paboThl
52 |[[Pemenue 3agaun o Temam: «IlmaBanue cynoB. BoznyxomnaBanuey, 1
«/laBreHnue TBEpBIX TEIN, JKUJIKOCTEN U Ta30B»]|
53 |[[Mexanuueckas padoral]] 1
54 |[[MoruHocTh. EnuHuIb Tporu3BOAUTENIBHOCTH || 1
95 |[[Ypok-uccnenoanue "Pacuér rpoMKOCTH, pa3BUBAEMOM MPHU MOIBEME I10 1
curHany"]]
56 |[[[TpocTeie MexaHn3MBI. Peruar. PaBHOBecue cuit Ha peryare]| 1
57 |[[KonTpoasHas paboTa o Teme «JlaBieHue TBEpAbIX TN, )KUJIKOCTEH U Ta3ay / 1
Bcepoccuiickas mpoepouHas padoTal]]
58 |[[Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme «/laBieHue TBEPABIX Te, 1 1
XKUJKOCTEH U Ta3ay / Beepoccuiickas mpoBepouHas padotal]]
59 |[[Peruaru B TexHuKe, OBITY M ipupoie. JlabopaTopHas padorta «MccnenoBanne | 1
YCIIOBUI paBHOBECHUS pblyaray||
60 |[[Permenue 3amaun 1mo TeMe «Y CJIOBUE PAaBHOBECHS pbIyara|] 1
61 |[[KosddummenT monesnoro neiictBus Mmexanusma. JlaboparopHas padoTa 1
«M3mepenue KII/] HakIOHHOM MIIOCKOCTHY | ]
62 |[[Pemenue 3amaun no teme "Padota, momuoCcTh, KIT/["]] 1
63 |[[Mexannueckas sHeprusi. Kuaernueckast ¥ mOTeHIIMAbHAS YHEPTHUA] | 1
64 |[[3akoH 0 cCOXpaHEHUU XUMHYECKON SHEPTHH || 1
65 |[[Ypok-3kciepuMeHT 1o TeMe "IKCIepUMEHTAIBHOE ONpeeieHre n3MeHeHns | 1
KMHETUYECKOM U HAJe’KHOM SHEPTryuu NpU CKAaThIBaHUU TeJa [0 HAKIIOHHOU
TI0CKOCTH "] ]
66 |[[KontpoawsHas pabora o teme «PaboTa u MOIHOCTh. DHEPrusi»|| 1 1
67 |[[Pe3epBHrbiii ypok. PaboTa ¢ TekcTtamu mo Teme "MexaHnndeckoe IBrkeHue" || 1
68 |[[Pe3epBHrbIii ypok. PaboTa ¢ Tekctamu o teme "PaboTa. MoutHOCTb. 1
Oueprus'"|]
J106aBUTh CTPOKY
OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 |
8 KI1IACC
Ne Tema ypoxka Konunuec
n/n Beero| KoHTpobHE
paboThI
1 |[[OcHOBHBIE TOJOXKEHUSI MOJEKYISPHO-KUHETUYECKIX TEOPUH U HX OTBITHBIE 1
MOATBEPXKICHUS | |
2 |[[Macca u pa3Mep aTOMOB U MOJIEKY| | 1
3 |[[Monenu TBEPAOrO, )KUIKOTO U ra3000pa3HOTO COCTOSIHUS BEIIECTR] | 1
4 |[[OObsicHEeHHE CBOMCTB TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO BEIIECTBA B OCHOBE 1
OCHOBBI MOJICKYJISIPHO-KMHETUYECKOU TeOpUH ||
5 |[[Kpucramnunueckue u amopdubie Tenal] 1




Ne Tema ypoxka Komunyec
n/n Beero| KoHTpoJbHE
paboThI

6 |[[CmauuBaHue U KanWUIIPHOCTH. [loBepXHOCTHOE HATSDKEHHE] ] 1

7 |[[TeroBoe pacuiupeHue u cxarue|| 1

8 |[[Temneparypa. TemrepaTypa CBS3H CO CKOPOCTHIO TETUIOBOTO JIBHYKECHUS YaCTHIL] ] 1

9 |[[Buyrpennss saeprus. CiocoObl U3MEHEHUSI BHYTPEHHEH SHEPTeTHKH] | 1

10 |[[Bums! Terutoniepenauu|] 1

11 |[[Ypoxk-koHpepenuus «lIpakTnyeckoe UCII0Ib30BAaHUE TEIIOBBIX CBOMCTB BEILIECTB 1
Y MaTepHuasoB B IEJISIX YHEPTrocOepexeHus» ||

12 |[[KommuecTBO Ternia. Y aenbHas TETUIOEMKOCTS| | 1

13 |[[YpaBHeHue TeruioBoro Oananca. TemiooOMeH 1 TETUIOBOE CIIOKOHCTBHE] |

14 |[[JIaGopatopHas paboTa "HcciaenoBaHue sSIBISHUHN TETUIOOOMEHA MPH
TepEeMEITUBAHIH XOJIOTHOU U Topsueit BoAbI" ||

15 |[[Pacuer konMuecTBa Termia, HEOOXOAUMOTO JJIsl HarpeBaHus Tella U MOMYJISIPHOTO 1
WM TIPU OXJIXKICHUH ] |

16 |[[JTabopaTopHas pabota "OmnpenencHue yaeaIbHON TEMIIOEMKOCTH BemiecTBa" ||

17 |[[Dueprus TomnmBa. Y aenbHas TEIUIOTa CTOPaHUs || 1

18 |[[TLmaBienue u OTBEpACBaHUE KPUCTATUIMUECKHUX TeN. Y IeJbHas TEIJIOTa 1
IUIaBJICHUA | |

19 |[[/IaGopaTopnas paboTa "OmnpeneneHre yaeabHON TEIIOTH TUTaBJICHUS Jibaa' || 1

20 |([[ITapooOpa3oBanue u KoHAeHCanws. Micnapenuel]| 1

21 |[[Kumnenue. Y aenpHas TEIIOTa NapooOpa3oBaHuUs U KOHJCHCAIIMU. 3aBUCUMOCTh 1
TEeMIIepaTypbl OT aTMOC(epHOTo naBieHuUs ||

22 |[[BnaxHocTh Bo3ayxa. JJaboparopHas padota "Omnpeneenne OTHOCUTEIbHOM 1
BJIAKHOCTH BO3ayxa'"]]

23 |[[Pemenue 3amaun o ONpEICICHUIO BIAXKHOCTH BO3IyXa] ] 1

24 |[[ITpuHIMIBEI pabOTHI TETUIOBLIX ABUTraTesneil. [lapoBas TypOuHna. JIBurarens 1
BHYTPEHHETO CropaHus| |

25 |[[KIL[ TennoBoro nBurarens. TemaoBble IBUraTENU U 3alIUTa OKPYKaroIIen 1
cpenni]]

26 |[[3axoH coxpaHEeHUS U TPeOOpa30BaHUs FHEPTHH B TEIUIOBBIX Mporeccax]] 1

27 |[[ITToaroroBka K KOHTpPOJIbHOK paboTe 1o Teme "TeruoBbie sBiieHus. M3mMeHnenue 1
arperatHbIxX xuakocren"]|

28 |[[KonTposbHas paboTa o teme «TerioBsle siBjaeHus. MI3MeHeHue arperaTHbix 1 1
COCTOSIHUI | |

29 |[[DOnexTpu3arus Ten. J[Ba poja MeKTPHUECKUX 3apsioB]] 1

30 |[[Ypok-uccnemoBanue "DaeKTpuU3aius Tel HHAYKIIUU U IPUTPUKOCHOBEHUS " |] 1

31 |[[B3aumoneiicTBue 3apsoKeHHBIX Tell. 3akoH Kynona]| 1

32 |[[DnexTpuueckoe none. HanpsokeHHOCTh BHEMTHUX nosied. [lpunnun cynepnos3ummu | 1
ANEKTPUUECKUX MOJIEH ||

33 |[[Hocurtenu >neKTprUECKUX 3apsIoB. JneMeHTapHbIi 3apsa. CTpoeHue atomal] 1




Ne Tema ypoxka Komunyec
n/n Bcero| KoHTposbHE
paboThI

34 |[[TIpoBOOHHKH ¥ TUAICKTPUKA. 3aKOH O COXpaHCHHH 3aps/a]] 1

35 |[[Pemenne 3amaum o MPUMEHEHUIO CBOMCTB JIEKTPHUECKUX 3apsiIOB] | 1

36 |[[DnexTpuyueckuii TOK, COCTOSIHAE €ro CYIIeCTBOBAHUS. ICTOUHNKY BKITIOUCHHSI 1
TOoKa|]

37 |[[HeiicTBus OTKIIOYCHHS TOKA]]

38 |[[Ypok-uccnemoanue "JlelicTBre BHENTHUX TOJICH HA MPOBOIHUKU U 1
JUDIIEKTPUKH "] |

39 |[[DnexTpudeckuii TOK B METaIIIaX, )KUIKOCTIX U razax|| 1

40 |[[DmekTpudeckas IeTb U €€ COCTaBHBIC YacTH | ] 1

41 |[[Cuna Toxka. JlaboparopHas padota "MU3mepenue u peryanpoBka Toka'"]] 1

42 |[[DnmekTpuueckoe HanpspkeHue. BoasTMmerp. JlaboparopHas padora "M3mepenue u 1
peryaupoBaHue HanpsukeHus " ||

43 |[[CompoTHBIIEHHE MPOBOTHUKA. Y IeTbHOE CONMPOTHUBIICHUE BEIIECTBA ] |

44 |[[JTaGopaTopHas paboTa "3aBHCHMOCTh BOZHUKHOBEHUS COTIPOTHUBIICHUS
MIPOBOJIHHKA OT €r0 JUTUHBI, TUTOIIA TN TIOIIEPEYHOT0 CeUeHHS 1 MaTrepraia']]

45 |[[3aBUCHMOCTH CHJIBI TOKA OT HampspKeHus. 3akoH OMa it ygacTka 1emnu| | 1

46 |[[JTaGopaTopHas cuioBas padoTa «MccnenoBanue 3aBUCUMOCTH TOKA, UTYIIETO 1
4yepes pe3nucTop, OT COMPOTUBIICHUS PE3UCTOPA U HAMIPSHKEHUSI Ha Pe3UcTope»|]

47 |[[TTocnemoBaTenbHOE U MapaUICIbHOE COCTUHEHHE POBOIHUKOB] | 1

48 |[[JTaGopaTopHas padoTa "[IpoBepka MpaBuUil CIOKEHUS HAMPSHKEHUN TTPU 1
MOCJIEIOBATEIIbHOM COCAMHEHUH JIBYX PE3UCTOPOB"]]

49 |[[JIabopaTopHas paboTa "[IpoBepka nmpaBui CHUIIBI TOKA MIPH MapalICIIbBHOM 1
COEJIMHEHUH pe3ucTOpoB"]]

50 [[[Pemenue mpobiembl mpuMeHeHUs 3aKkoHa OMa 15 AIEKTPUIECKUX COSTMHEHUI 1
MPOBOTHUKOB] |

51 |[[PaboTta u mouHOCTh TOKa. 3akoH J[xoynsa-Jlenual] 1

52 |[[JTabopatopHas paboTa "OnpeneneHue padoThl 1 MOIIHOCTH TOKa"|]

53 |[[DnexTpuueckue 1enu 1 MOTPeOUTeNh AeKTpUIecKoi sHeprun B ObiTy. KopoTkoe 1
3aKiIoYeHue] |

54 |[[IlocTosiHHBIE MAaTHUTHI, UX B3aUMOIeHCTBHUE]] 1

55 |[[Ypok-uccnenoanue "M3ydyeHnue nosei MOCTOSTHHBIX MarHUToOB" || 1

56 |[[MarautHoe mosie. MarHuTHOE 1oJie 3eMJITU U €ro 3HaYeHHUEe NI KU3HU Ha 3emIe] | 1

57 |[[TloaroToBKa K KOHTPOJIBHOU paboTe Mo TeMe "DNeKTpHUIecKUe 3apsbl. 1
3apspKeHHbIe Tena ¥ uX B3aumoeiicteue. [locTostHHbIN TOK" ]

58 |[[KonTposibHas paboTa o Teme "DJIeKTpUUeCcKHe 3apsiabl. 3apsKeHHBIE Tella U UX 1 1
B3aumMoeiictere. [locTosnubli Mexanu3m Toka" / Beepoccuiickas mpoBepouHas
pabotal]]

59 |[[Pe3epBHblii ypok. PaboTa ¢ Tekctamu no teme "[locrostHHbIi TOK" / 1 1

Bcepoccuiickas mpoBepouHas paboTa]]




Ne Tema ypoxka Komunyec
n/m Bcero| KoHTposbHE
paboThI
60 |[[OmbiT DpcTena. MarHUTHOE TTOJIE ISl OTKJIFOUEHUST TOKa MarHuTHoe ToJjie 1
KaTYIIKA C TOKOM] |
61 |[[IIpumeHeHHE PIEKTPOMArHUTOB B TexHUKe. JlabopaTopHas padora "H3yuenue 1
JENUCTBUSI MATHUTHOTO TOJIsI HA IIPOBOJHUK C TOKOM"]]
62 |[[DnexTpoaBUTaTeNh OCTOSHHOTO TOKA. VICIIOIb30BaHNE AIIEKTPOIBUTATEIICH B 1
TEeXHUYECKUX YCTPOUCTBAX U Ha TpaHcnopTe. JlabopaTtopHas pabota
"KonctpyupoBanue u uzyueHue paboThl d5iekTpoaBuraTess' ||
63 |[[OmbrTer @apaznes. 3akoH dMeKTpoMarHUTHOW nHAyKuy. [IpaBuio Jlennal]
64 |[[DnexTporeHepaTop. CriocoObl MOTyICHHS ECKTPHUICCKON YHEPTHH. 1
DNEeKTPOCTAHIMS Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTHH | |
65 |[[IToaroTOoBKa K KOHTPOJIEHOU paboTe 1Mo TeMe "DNeKTPHUIECKUe 1 MarHUTHBIE 1
siBieHus" ||
66 |[[KonTpomnbHas paboTa 1mo Teme "DIeKTPUISCKUE M MarHUTHBIC SBICHHS"]] 1 1
67 |[[Pe3epBHEIil ypok. PabGoTa ¢ TekcTamu 1o TeMe "TerutoBbie siBiieHus" | | 1
68 |[[Pe3epBHsIi ypok. PaboTa ¢ TekcTamu 1o TeMe "MarauTHbie SBICHUS" || 1
J10GaBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KINACC
No Tema ypoxka Komnnuectso 49
m/n Bcero| KontposnbHbie
paboThI
1 [[Mexannueckoe nBrkeHrue. MarepuaiibHasi TOUKa| | 1
2 [[Cucrema otcueTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABUKECHHUS || 1
3 [[PaBHOMEpHOE TIPSAMOJIMHEHHOE JBHXKEHNE] | 1
4 [[HepaBHOMEpHOE NpsAMOJIMHEITHOE ABMKEeHUE. CpeaHsis 1 MTHOBEHHAs 1
CKOpOCTh] ]
[[[IpsiMOnMHEITHOE paBHOYCKOPEHHOE JBUKEHHUE. Y CKOPEHUE] ] 1
6 [[CxopocTh MPSIMOIMHEHHOTO PaBHOYCKOpPEHHOTO ABMxkeHwus. [ paduk
CKopocTH] ]
7 [[JTabopaTopHas pabota "OnpeneneHue YCKOpEHUs Tena Mpu 1
PAaBHOYCKOPEHHOM JIBMJKEHHMH 110 HAKIIOHHOM TIIOCKOCTH "] |
8 |[[CBobomHOE maaeHue Ten. OnwiThl [anmumen]|
9 |[[PaBHOMepHOE NBHXEHHE IO OKPYKHOCTH. [lepro u mepros oOparieHus. 1
JIuneliHas U yrioBas CKOPOCTH| |
10 |[[LlenTpocTpeMuTENbHOE YCKOpPEHHE] | 1
11 |[[IIepBsrit 3akoH HproToHa. Bektop cumbl]] 1
12 |[[Bropoii 3akon HetoToHa. PaBHOIelicTBytoMas cuial] 1
13 |[[Tperwnii 3axoH Hprotona. Cynepno3urus cui|] 1
14 |[[Pemenue 3amauu 1o NpuMeHEHHIO cuiibl HproToHA] | 1




Ne Tema ypoka Kosnuectso v
n/n Beero| KonTposbhbie
paboThI

15 |[[Cuna ynpyroctu. 3akoH ['yka]] 1

16 |[[Pemenue 3amaun o teme «Cuiia ynmpyroctu»|| 1

17 |[[JTaGoparophas paboTa «OmnpeneneHne KeCTKOCTH IPYKHHBI] | 1

18 |[[Cuna Tpenusi]] 1

19 |[[Pemrenue 3amaun mo Teme «Criia TpeHUs»] | 1

20 |[[JTabopaTopHas pabota "OnpenencHue kodpduimenTa TpeHus 1
CKOJBXKeHUs "] |

21 |[[Pemenue 3amaun o TeMe "3akoHbl HetoroHa. Cuia ynpyroctu. Cuna 1
Tpenus"]]

22 |[[Cuna TSDKECTH ¥ 3aKOH MUPOBOTO TATOTEHHS. Y CKOPSHHE CBOOOTHOTO 1
najieHus| |

23 |[[Ypok-koHpepernus "[IBMKeHUE TeT BOKPYT TPaBUTAIIMOHHOTO [IEHTPa 1
(Conneunas cucrema. ['amaktuku']]

24 |[[Pemenne 3amaun o TeMe "Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUS " ||

25 |[[ITepBast kKocMHYecKasi CKOpPOCcTh. HeBecomMocTh 1 meperpy3ku] |

26 |[[PaBHOBecue MaTtepuaabHBIX TOUeK. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe 1
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO MHTEIIEKTa. MOMEHT cuJibl. LleHTp
TSKECTH | |

27 |[[PaBHOBecue MaTepuadbHBIX TOUeK. AOCOIIOTHO TBEPAOE Teno. PaBHOBeCcHe 1
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO MHTEIIEKTa. MOMEHT cuJibl. LleHTp
TSKECTH] |

28 |[[Pemenue 3amaun o reme "MomeHT cuibl. LenTp Tskectu"]] 1

29 |[[TlogroTroBKa K KOHTPOJBHOU paboTe Mo TeMe "MexaHHM4eCKOe ABUKEHUE. 1
B3aumopericteue Ten'"]]

30 |[[KonTponbHas paboTa o Teme "MexaHnuueckoe nBrkeHue. Bzanmoneiicteue | 1 1
Ten"]]

31 |[[Umnynbe Tena. UMimmynbe cuiibl. 3aKOH COXpaHEHUsI UMIYNbca. YIIPYroe u 1
HEYNpYroe B3auMoJeicTBuE] |

32 |[[Pemenue 3amaun 1o TeMe "3aKOH COXpaHEeHUs UMmynbca']] 1

oKk-KoH(pepeH1us "PeakTuBHOE IBI)KEHUE B IPUPOJIC U TEXHUKE

33 % "P " 1

34 |[[Mexannyeckas paboTa ¥ MOITHOCTH | | 1

35 |[[PaboTa no cuie cuibl, yIpyrocTH U CUiie TPeHuUs] | 1

36 |[[JIaGopaTopHas paboTa «Onpenenenue paboTsl CUIIbI TPEHUS MPH 1
PaBHOMEPHOM JIBH)KEHUH 110 TOPU30HTATHHON TTOBEPXHOCTH Telay] |

37 |[[Ces3b anepretuxu u paboTsl. [loTeHansHas sHeprus|| 1

38 |[[Kunernueckas sHeprus. Teopema 0 KWHETHUECKOH SHEPTUH] | 1

39 |[[3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE] | 1

40 |[[/IaBopaTopHas paboTa «3yueHne 3akoHa COXpaHEHUS SHEPTEeTHKI | | 1

41 |[[KonebaTenpHOE ABHKEHHUE U €TO XapaKTEPUCTUKH] | 1




Ne Tema ypoka Kosnuectso v
n/n Beero| KonTposbhbie
paboThI

42 |[[3aryxaromue konebanus. BeiHykaeHHbIC KoeOanus. Pezonanc]] 1

43 |[[MaTtemaTnueckue U MPY>KUHHBIC MASTHUKH | | 1

44 |[[Vpok-uccnenoBanue «3aBUCUMOCTD IEPUO/1a U3MEHEHHUS OT )KECTKOCTH 1
MIPYXXHUH U Irpy3a Ipy3an]]

45 |[[IIpeBpaiieHre SHEPTUH MPU MEXAHUIECKUX KOJIeOaHU X | | 1

46 |[[JTaboparopHas paboTa «OmnpenencHne 4acTOTHI B MePUOJIa KOJICOaH A 1
MPYKUHHOTO MasiTHUKa» ||

47 |[[JTabopatopHas paboTa «[IpoBepka HE3aBUCUMOCTH TIEPHOIa KOJIeOaHMIt 1
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3ar]|

48 |[[Mexanndeckue BoJHBL. CBOWCTBAa MeXaHWYeCKHX BOJIH. [Ipo10iibHBIC 1 1
MOTIEPEYHBIC BOJHBI| |

49 |[[Ypok-koH(DepeHIus "MexaHUYeCKHe BOJHBI B TBEPIOM Telle. 1
Ceiicmuaeckue BOJTHBI"] ]

50 |[[3Byk. PactipocTpaHeHre U oTpakeHue 3ByKa] | 1

51 |[[Vpoxk-uccnenoanue "HabnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 1
4acToThl"]]

52 |[[T’poMKOCTh 3ByKa U BBICOTA TOHA. AKYCTHYECKHI pe30HaHC]| 1

53 |[[Ypoxk-koH(pepeHnus «YIbTpa3ByK U HHPPa3BYK B MPUPOJIC U TEXHUKE | | 1

54 |[[TloaroTroBKa K KOHTPOJBHON paboTe MO TeMe "3aKOHBI COXpaHEHUS. 1
Mexannyeckue kosiebaHusi 1 BOJIHbI"]]

55 |[[KoHTpoabHas paboTa o TeMe "3aKoHbI COXpaHEHHS. MeXaHn4YeCKHe 1 1
KoJieOaHus U BOJTHBI'"] ]

56 |[[DnexTpoMarHUTHOE TOJIe. DICKTPOMArHUTHBIE BOJIHBI] | 1

57 |[[CBoiicTBa 2EKTPOMArHUTHBIX BOJIH] | 1

58 |[[Ypoxk-koudepennus "[lkana s3mekTpoMarHuTHRIX BOJIH. Vcnonb3oBaHne 1
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBs3U'"|]

59 |[[Ypoxk-uccrnenosanue "M3yueHne 3J€KTPOMarHUTHBIX BOJIH C TIOMOIIbIO 1
MoOmiIpHOTO Tenedona"]]

60 |[[Pemenue 3amaun 1o ONMpeeIeHUIO YaCTOThI U JUTMHBI SJIEKTPOMArHUTHOM 1
BOJIHBI ||

61 |[[DnexTpomarautHas npupoja cBera. CkopocTh cBeTa. BonHOBbIE CBOICTBA 1
cBera]|

62 |[[UcTtounuku cBeta. [IpsmonuHeitHOE pacipocTpaHeHHE CBETa. 3aTMEHUS 1
Connua u Jlynsi]|

63 |[[3akoH oTpaxeHHs cBeTa. 3epkaia. Perenue 3a1aun mo npuMeHeHuo 3akoHa | 1
OTpPaKEHHUS CBETA]|

64 |[[IIpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa]] 1

65 |[[[TomHOE HMccnenoBaHUe OTpakeHUs cBeTa. Vcronb30BaHUE MTOTHOTO 1
BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOJAX] |

66 |[[JTaGopaTopHas paboTta "HcciaenoBanne 3aBUCUMOCTH yTila MPEIOMIICHHS 1




Ne Tema ypoka Kosnuectso v
n/n Beero| KonTposbhbie
paboThI

CBETOBOTO JIy4ya OT YIJla HaKJIOHA Ha TpaHulle "BO3yX-CcTeks0""]]

67 |[[Ypoxk-koH(pepeHnus "Vcmoap30BaHNe MOJTHOTO BHYTPEHHETO OTPAKEHUSI: 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b" ||

68 |[[JIuH3bl. OnTHyeckas cuiia JuH3] | 1

69 |[[ITocTpoeHne n300pakeHUs B THH3aX] |

70 |[[JTabopaTopHas paboTta "OnpeneneHue GOKYCHOTO PACCTOSIHHS U oNTHYeCKo#| 1
CUJIBI cOOMparotei TUH3bI"| |

71 |[[Ypoxk-koHpepenuus "OnTuueckue TMH30BbIe TPHOOPHI"]] 1

72 |[[I'ma3 kak onTUYeckas cucrema. 3peHue] | 1

73 |[[Ypok-koudeperuus "dedextor 3penus. Kak coxpanuts 3penue"]] 1

74 |[[Paznoxxenue Oenoro cBeta B cnekrpe. Onbithl HetoToHa, CrioskeHne 1
CHeKTpabHBIX 1IBETOB. [[ucnepcus ceera]]

75 |[[/TaGopaTopHas paGoTa "OMNBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTPE U 1
BOCITPHUSTHIO [IBETA MTPEIMETOB IPU UX HAOIIOJICHUH Yepe3 IIBETOBBIC
¢bunbTpe"]]

76 |[[Ypoxk-tipakTukyM «BOJTHOBBIC CBOMCTBA CBETA: AUCTIEPCUS, HHTEP(DEPEHITNS 1
u mudpakiusi»||

77 |[[OnbiTel Pezepdhopaa u nnanerapHas Moieiab aToMal]| 1

78 |[[Tloctynmatel bopa. Monens atoma bopal]] 1

79 |[[Ucmyckanue u pa3aeneHue ceeta atomoM. KBanTsl. JInHelyaTeie CrieKTpHI | | 1

80 |[[Vpoxk-tipakTukyMm "HabmrogaeHue CieKTpoB ucmyckanus' || 1

81 |[[PanmoakTHBHOCTH U €€ BUIHI] | 1

82 |[[Ctpoenue aromHoOTO siApa. HyknonHas moaens|] 1

83 |[[PagmoakTuBHBIC TipeBpamieHus. M30Torsi]| 1

84 |[[Pemenue 3amauu 1o Teme: "PaaroakTuBHBIE IpeoOpazoBanus’]] 1

85 |[[Ilepuox momypacnazaal] 1

86 |[[Ypoxk-koH(pepeHnuus "PaanoakTUBHBIE U3IIy4eHUS B IPUPOJIE, MEIUIIMHE, 1
TexHuke"|]

87 |[[SnepHble cocTOsIHUSA. 3aKOHBI COXpAaHEHUS 3apsIOBOTO U MAacCOBOTO 1
HaceJIeHus | |

88 |[[DHeprus cBs3u aTOMHBIX sep. CBs3b, TPAHCHOPT U SHEPTUs] ] 1

89 |[[Pemenue 3amauu mo Teme "SAnepHbie coctosiHu"]] 1

90 |[[Peakuuu cuHTe3a u nenenus saep. Mcrounuku sneprun CosHia u 3BE371] | 1

91 |[[Ypok-koHpepeHuus "SnepHas sHepreTika. JleficTBus paguoakTHBHBIX 1
U3JIy4YEHUH Ha )KUBbIE OPraHu3MbI' ||

92 |[[IToaroroBka K KOHTPOJIBHON paboTe Mo TeMe "DIEeKTPOMAarHUTHOE TOJIE. 1
DnekTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBieHUs"] |

93 |[[KonTpoapHas paboTa o Teme "DIeKTpOMarHuTHOE IOJIe. 1 1
DnekTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBieHU:"] |




Ne Tema ypoka Kosnuectso v
n/n Beero| KonTposbhbie
paboThI
94 |[[TToBTOpeHme, 0600mIeHNE. JITabopaTopHbIe pabOTHI IO KYpCY 1
"Bzaumoneticteue Ten'"|]
95 |[[IToBTOpeHHmE, 000OmIeHNE. Pererre pacueTHRIX H KQaUeCTBEHHBIX 33724 110 1
Teme «TernoBbie mpoecch»||
96 |[[IToBTOpeHMmE, 0O0OIMICHNE. Penenre pacueTHRIX U KAUeCTBEHHBIX 33724 110 1
teme "KIIJ] TeroBbix qeurareneit”]]
97 |[[TToBTOpeHwmE, 000OImIeHNE. Penenre pacueTHRIX M KQUeCTBEHHBIX 33724 110 1
teMe "KIIJ[ anektpoycranoBoK"]]
98 |[[IToBTOpeHme, 0600meHHE. JlTabopaTopHbIe pabOThI 1O Kypcy "CBETOBBIC 1
siBieHus" ||
99 |[[IToBTOpeHMmE, 0000meHNe. PaboTa ¢ TekcTamu 1Mo TeMe "3aKoHbI coxXpaHeHus | 1
B MexaHuke"]]
100 |[[TIoBTOpEeHHE, 0600MIeHHEe. PaboTa ¢ Tekctamu 1o Teme "Korebanwust n 1
BOJIHBI"]]
101 |[[TIoBTOpEHHE, 000OmIeHHE. PaboTa ¢ TekcTamu 1Mo Teme "CBeToBbIC 1
siBiieHus "]
102 |[[[ToBTOpeHUE, 0600meHne. PaboTa ¢ Tekcramu o Teme "KBaHTOBas 1 1

snepHast puszuka']]

J10GaBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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