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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma no pu3uke Ha ypoBHE OCHOBHOTO 00LIEro 00pa30BaHMsI COCTABIIEHA
Ha OCHOBE IOJIOKEHUI U TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHUS Ha 0230BOM
YPOBHE OCHOBHOI 00pa3oBaTeNbHOM MporpamMmel, npeactaBieHHbIX B PI'OC
000, a Takxe ¢ yuéTtoMm QeaepanabHOil pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeaMera « Ousukay.

Copeprkanue mporpamMmsl 1o (GU3MKe HaMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOUN rPaMOTHOCTH 00YYAIONTUXCSl M OPTaHU3AIUIO U3YUYEHUS
(bU3HMKY Ha AESITEIBPHOCTHON OCHOBE. B mporpamme 1o ¢pusnke yuYuThIBAIOTCS
BO3MOXHOCTH Y4€0HOTO npeaMera B peanuzanuu tTpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JITYHOCTHBIM U METAIPEAMETHBIM Pe3yiIbTaTaM O0yUCHHUS, a TAKKE
MEKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no pu3uke ycTaHaBIMBAET pacnpeiejcHUE y4eOHOro MaTepuaa 1o
rojgaM oOydeHus (110 KiaccaM), mpejiaraeT MPUMEPHYIO IMOCISI0BATEIbHOCTh
W3YYCHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJICPKAHUSI U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

du3zrka SIBISETCS CUCTEMOOOPA3YIOITUM JIJIsI €CTECTBEHHOHAYYHBIX YICOHBIX
MIPEIMETOB, TTOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJICHUH, U3y4aeMbIX XUMUEH, OM0JIOTHuEN, acTpOHOMUEN U (HU3NUECKOM
reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KAPTUHY MUPA,
npeaocTaBisieT Haubosee siCHbIe 00pa3Ibl MPUMEHEHUSI HAYYHOT'O0 METO/1a
MO3HAHUS, TO €CTh CIIOCO0Aa MOJYyYeHUS JOCTOBEPHBIX 3HAHUW O MUPE.

Opna u3 T7IaBHBIX 3a7a4 (pu3ndeckoro o0pa3oBaHus B CTPYKTYpe OOIIEro
o0pa30BaHUs COCTOUT B JOPMUPOBAHUU €CTECTBEHHOHAYYHON TPaMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue ¢pu3nku Ha 6a30BOM YPOBHE TIPEAIIOIAraeT OBIAICHUE CIAEAYIOIIUMHU
KOMIIETEHTHOCTAMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAay4YHO OOBSICHSITH SIBJICHU A,
OLCHUBATH U IIOHUMATb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHMUA,

HHTCPIPCTUPOBATH JAHHBIC K MCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
MMOJIY4YCHUA BbIBOJIOB.

[enu nzyuenus: GpU3MKU HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs ONPEICIICHBI
B KoHnermmuu npemnogaBanus yaeOHOro npenMera «Du3nka» B 00pa30oBaTEIbHBIX



opranuzanusax Poccurickon @enepanuu, pean3yommux OCHOBHbBIE
o0mreoOpa3zoBaTenbHbIC MPOTPAMMBI, YTBEPKAEHHOU pereHnemM Komternu
MunuctepcTBa npocsenienust Poccutickoit @enepannu (mpoTokon ot 3 aexadps
2019 r. No [1K4BH).

enun uzydyenust pu3nKu:

npuoOpeTeHNe UHTEPEca U CTPEMIICHUS 00YUaIOIIUXCSl K HAYYHOMY U3YYEHHIO
MPUPOIBI, PA3BUTHUE WX MHTEIJIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEIICKOTO OTHOIIEHUS K OKPY’KAIOIIAM SIBIICHUSIM;

(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3y4eHHUs: OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUe MIPEACTABICHUM O POIU (GUBUKU JJIs PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEJCTaBICHUI 0 BOBMOXKHBIX chepax Oyaymien mpodeccruonanbHOM
JEeATENbHOCTH, CBSI3aHHOM C (PU3HUKOM, MOATOTOBKA K JTaJbHEHIIIEMY O0OYUYEHUIO B
ATOM HaIlPaBJICHUH.

JlocTikeHne 3Tux 1efiel mporpamMmsl 1o GU3NKe Ha YpOBHE OCHOBHOT'O OOIIETO
00pa30BaHMsI 00ECTIEUNBAETCS PELIEHUEM CIEYIOIINX 3a/4a4:

pUOOpEeTeHNE 3HAHUN O INCKPETHOM CTPOCHUHU BEIIECTBA, 0 MEXAaHUUECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHre YMEHUI OMUCHIBATh U OOBSICHATH (PU3NUECKUE SIBICHUS C
WCIIOJIb30BaHUEM ITOJyYECHHBIX 3HAHUU;

OCBOCHHC MCTOZ 0B PCHICHUA HpOCTCfIH.IPIX paC‘IéTHBIX 3aJa4 C UCIIOJIb30BAHUECM
(1)PI3HLI€CKI/IX Moneneﬁ, TBOPUYCCKHUX M IIPAKTUKO-OPHUCHTUPOBAHHLIX 3aaa4;

pa3BUTHE YMEHUN HAOIIOAaTh MPUPOIHBIE SIBICHUS U BBITIOJIHATH OMBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIBHBIC UCCIIEAOBAHUS C UCTIOJIb30BAHUEM
HU3MEPUTETHHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThI ¢ UHGOpMaIel PU3NUECKOTO COACPKAHUS, BKIIIOYAs
MH(OPMAIUIO O COBPEMEHHBIX TIOCTHKEHUSIX (PU3NKH, AaHATIN3 U KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HaKOMCTBO O cepaMu MpodhecCHOHATEHON NeSATEIBHOCTH, CBI3aHHBIMU C
(bU3MKOH, 1 COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha JIOCTHIKEHUSX
(bu3HYeCcKo HayKH.



Ha usyuenue ¢pusuku (6a30BbIi yPOBEHB) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus OTBOAUTCS 238 yacoB: B 7 kjacce — 68 gacoB (2 yaca B HEZIel0), B 8
KJ1acce — 68 JacoB (2 Jaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HeJIeli0).
COJIEP’)KAHUE OBYUYEHUA

7 KIIACC
Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYXKAIOLIEro MUpA.

®dusuka — HayKa o npupoje. SApieHus npupoapl. PU3nyecKre sIBJICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIIECKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbl. U3mepenune puznueckux BennunH. Gusnueckue
npudopsl. [lorpemHocts u3mepenunit. MexayHapoaHas cucTemMa €IMHHII.

Kak ¢u3nka u apyrue ecTeCTBEHHbIC HAYKU U3YYalOT IPUPOAY.
EcTtecTBeHHOHAYUYHBII METO]T TO3HAHUA: HAOJI0/IEeHNE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, YKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BSICHEHUE
HaOmogaemMoro sieieHus. Onucanue GU3NUEeCKUX SBJICHUM C TOMOIIBIO MOJIETIEH.

JemoHcTpannu.
MexaHnuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

dwuzndeckre MpUOOPHI U MPOIeIypa MPSIMBIX U3MEPEHUI aHATIOTOBBIM 1
1 (ppoBBIM MPUOOPOM.

JlaGoparopHbie pabOTHI U OIIBITHI.

OmnpeneneHune MEeHBI ISJICHUS IIKAIbl U3MEPUTEITHLHOTO TTPHbOOpa.
N3mepenue pacCTosiHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO TeJa.

Omnpenenenue pa3MepoB MaJIbIX TeIl.

N3mMepenue temneparypbl Ipy MOMOIIHA KUAKOCTHOTO TEPMOMETpPA U JaTYMKA
TEMIIEpPaTypHl.

HpOBC}IGHI/IC HCCIICA0BAHUA 110 IIPOBEPKE I'MIIOTE3bI: JaJIbHOCTD nojéTa mapuka,
IMYICHHOI'O T'OPU30HTAJIbHO, TCM 6OJIBIII€, yeM OOJIbIIIE BEICOTA ITyCKa.

Paznen 2. IlepBoHavyanbHbIEC CBEJICHUS O CTPOCHUU BEIIECTBA.

CTpoeHHe BEIIeCTBA: ATOMBI i MOJIEKYJIbI, X pa3Mepsbl. OIbITHI, TOKa3bIBAIOIIIEC
IMCKPETHOE CTPOSHHE BEIECTBA.



JBrxenue yactul BemlecTBa. CBsi3b CKOPOCTH ABUKEHHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe nBmwkenue, nuddysus. BzanmoeiicTBre 4acTHIl BEMIECTBa:
MPUTSHDKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEN U TBEPABIX
(KpUCTAIITMYECKUX ) Tel. B3auMOCBs3b MEKTy CBOMCTBAMU BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.
HaOnronenre OpoyHOBCKOTO ABUKEHUS.
HaGmonenue nuddysun.

Ha6mozerHe SIBHCHI/Iﬁ, 06T>SICH$IIOIHI/IXC}I MNPUTAKCHUCM UJIN OTTAJIKUBAHUCM
HaCTHull BCIICCTBA.

JlaGoparopHbie pabOTHI U OIIBITHI.

OueHka guaMeTpa aToMa METOJIOM PSAOB (C HUcTosib30BanueM GoTorpaduii).
OnbITH 1O HAOJIOICHUIO TETIOBOTO PACIIUPEHUSI Ta30B.

OMBITEI O OOHAPYKEHUIO JEUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.
Paznen 3. JIBm>keHHe U B3aUMOACHCTBHE TEI.

Mexanunueckoe ABmkeHUE. PaBHOMEPHOE M HEpaBHOMEPHOE ABMKEHUE. CKOPOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu U BpeMeHu
JIBHKCHUSL.

SIBiieHne uHepUUU. 3aKOH HHEPIIMU. B3anMoelicTBre Tel KaK MPUYHHA
U3MEHEHHUS CKOPOCTH JIBMKCHHS Tell. Macca Kak Mepa HHePTHOCTH TeJla.
[TnotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHULIC
00BEMa BelecTBa.

Cuna kak XxapakTepucTuKa B3auMozeicTsus Ten. Cuiia ynpyroct U 3akoH I'yka.
N3mepenne cruitbl ¢ TOMOIIBIO JUHAMOMETpPA. SIBIEHNE TATOTEHNS U CUIIA
TskecTH. Criia TSHKECTH Ha Ipyrux miaHerax. Bec rema. HesecomocTs. Crioxenne
CWJI, HAIIPABJIEHHBIX M0 OAHOM NpsiMoil. PaBHOelcTByomas cuil. Cuna TpeHus.
TpeHue CKOIbKEHUs U TPEHUE NOKOs. TpeHue B MpUpoIe U TEXHUKE.

JlemoHcTpanum.
HaOmaronenne MexaHu4ecKoro IBUKEHUS Telia.

N3mMepenune cKkOpoCTH MPSMOJIIMHENHOTO JBUKECHUS.



HabGmroienne siBJeHUsS HHEPITUH.

Hab6mronenmne n3MeHeHnsI CKOPOCTH TPU B3aUMOICHCTBUU TElL.
CpaBHEHHE Macc 0 B3aMMOICHCTBHUIO TEIl.

CrnoxxeHue cuJjl, HallpaBJICHHBIX 10 OJTHOM MIPSMOM.
JlaGopatopHbie pabOTHI U OIIBITHI.

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUAKOCTH, MOJCIH
AIIEKTPUUYECKOTO aBTOMOOWIIS M TakK Jlajee).

Omnpenenenne cpeHel CKOPOCTU CKOJIbKEHUS OpycKa MU IIapuKa 110 HAaKJIOHHOM
IUIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO TeEA.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHHs (IeopMaIui) Mpy>KUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OHBITLI, ACMOHCTPHUPYIOIUE 3aBUCUMOCTDL CHJIBI TPCHUS CKOJILKCHUA OT BECA TCJIa
H XapaKTcpa COIMPHUKACAIOIMINXCA HOBerHOCTCﬁ.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUJIKOCTEN U Ta30B.

JaBnenue. CriocoObl YMEHBIIICHUS U YBEITUYCHUS TaBiieHus. [[aBnenue rasa.
3aBUCUMOCTh JaBJIEHUA raza oT 00bEma, Temieparypsl. [lepenaua qaBnenust
TBEPABIMU TEJIAMHU, )KUIKOCTAMHU U Tazamu. 3akoH [lackans. [ITHeBmaTnueckue
MaIllMHbI. 3aBUCUMOCTb JIABJICHUS KUJKOCTH OT IIyOUHBI. ['nipocTaTuyeckuit
napagokc. Coobmiaromuecs: cocyibl. [ napaBinueckue MeXaHu3Mbl.

ATtMmocdepa 3emiu u atMocdepHoe naBieHue. [[puanHbl cylecTBOBaHUS
BO3IyIIHOM 00010uku 3emin. OnbIT Toppuuenu. M3mepenue armocepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOCHEpPHOTO JTaBIICHUS.

JlericTBuE ’KUAKOCTU U ra3a HA NMOTPYKEHHOE B HUX TeJIO. BeITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

JlemoHcTpauuu.

3aBUCHUMOCTb JIABJICHUSI Ta3a OT TEMIIEPATYPHI.
[lepemaua qaBiaeHUS )KUIAKOCTHIO U Ta30M.
Coobmaromumecst CoCybl.

I'mppasinnueckuii mpecc.



[IposiBnenue nericTBrsi aTMOC(hEpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOLLEH CUJIBI OT 00bEMA MOTPYKEHHOMN YacTu Tena u
IJIOTHOCTH JKUJIKOCTH.

PaBseHnctBO BBITaJ'IKI/IBaIOIIICﬁ CHJIbI BECY BBITECHCHHOM KUAKOCTH.

YcinoBue njaBaHMs Tl IJIaBaHUE WK IMOTPYKCHHUC TCJI B 3aBUCUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teja U KHNIKOCTH.

JlaGopaTopHbIie pabOTHI U OTIBITHI.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPyKEHHOM B
KUJKOCTb YaCTH Tela.

OmnpeneneHue BRITATKUBAIOIICH CHITBI, JEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B
YKUIIKOCTD.

IIpoBepka HE3aBUCHUMOCTH BBITATKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEIIO B
JKAJIKOCTH, OT MACCHI TeJa.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CUIIBL, JEHCTBYIOIIEN
Ha TEJIO B KUAKOCTH, OT 00BbEMA NOTPYKEHHON B KUAKOCTh YACTH TEJA U OT
IJIOTHOCTH JKUIKOCTH.

KoncTpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHHUE JIOJIKU U OIIPEIEIICHUE €€
rpy30N0AbEMHOCTH.

Paznen 5. PaGoTa u MmomHOCTh. DHEprus.
Mexanudeckast padota. MOILIHOCTb.

[IpocThie MEeXaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs TI0ckocTh. [IpaBuiio paBHOBECHS
poiuara. [IpuMeHeHue rpaBuia paBHOBECHS pblyara K 0J0Ky. «3070TO€ MPaBUIIO
mexanuku. KITJ[ mpocteix Mmexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexann4deckas 3Heprusi. Kunetnueckas v noteHiuainbHas 3Heprus. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUYECKOUN PHEPrUuu B APYroil. 3aKOH COXpPaHEHUSI SHEPTUHU B
MEXaHHKE.

JlemoHcTpauuu.
[Tpumepsl TPOCTHIX MEXaHU3MOB.
JlaGoparopHbie pabOTHI U OIIBITHI.

Onpenenenue pabOThI CUJIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TEJIa 110
TOPU30HTAIBHON OBEPXHOCTH.



UccnenoBanue ycioBul paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUS] MEXAHUYECKON YHEPTHUHU.
8 KITACC

Paznen 6. TerioBble siBJIeHMSI.

OCHOBHBIE MTOJI0KEHUS MOJIEKYIIPHO-KNHETUYECKON TEOPUH CTPOEHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJI. OTIBITHI, OATBEPKIAIOIINE OCHOBHBIE
ITOJIO’KEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Monenu TBEPAOTO, KUAKOTO U Ira3000pa3HOT0 COCTOSHUN BEIECTBA.
Kpucrammmueckue u amopdnsie Tena. OObsICHEHHE CBOMCTB ra30B, JKUJIKOCTEN U
TBEPJIBIX TEJI HA OCHOBE MOJI0KEHUN MOJIEKYISIPHO-KNHETHUECKON TEOPHH.
CmaunBaHM€ U KallWJUISIPHBIE sIBJICHUS. TemIoBOe paclIMpeHUe U CKaTHeE.

Temneparypa. CBa3b TEMIEPATYPBI CO CKOPOCTBHIO TEIIOBOT'O JABM)KEHHS YACTHIL.
BuyTtpennss sHeprua. CrnocoObl U3MEHEHUS! BHYTPEHHEHW SHEPIUU: TeIIonepenaya
U coBepleHre padboTel. Buabl Temionepeaadu: TEMIONPOBOAHOCTb, KOHBEKIUS,
U3IIy4YCHHUE.

KonuuecTBo TemnoTel. Y nenbHas TEII0EMKOCTh BellecTBa. Temioo0MeH u
TEIJIOBOE paBHOBecHE. Y paBHEHUE TeIuioBoro Oananca. [lnaBnenue u
OTBEP/JICBAHUE KPUCTALIMYECKUX BELIECTB. Y JIeJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenpHas Teruora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT aTMOC(PEPHOTO
JTaBJICHUS.

BrnaxxHocts Bo3yxa.
DHeprus TOIIMBa. Y AebHas TEIJIOTa CrOpaHusl.

[TpuHumne! padoTe! TerwoBbix apurateneit KIIJ[ remmoBoro npurarens. TemioBeie
JIBUTATEJIN Y 3alUTa OKPYKAKOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCaX.
Hemoncmpayuu.

HaoGmronenre 6poyHOBCKOTO JABUKEHUSI.

Hab6monenne nuddysun.

HaOnroienvie siBneHuil cMaulBaHUsI U KaMWIISIPHBIX SIBJICHUH.



HaOnroienre TemioBoro paciumpeHust Tel.

HN3menenue JaBJICHUS Ira3a ITPHU U3MCHCHUU 00BéMa 1 Harp€BaHWH UJINU
OXJTaXXACHHU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Teronepenaum.

OxJTaxJICHUE TIPH COBEPIIICHUU PAOOTEHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHUJIAMU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaoOmronenne kuneHus.

HaOnroienre mocTosTHCTBA TeMIEPaTyphl IPH TUIABICHUU.

Moenu TenI0BbIX ABUTaTEICH.

JlaGopatopHbie pabOTHI U OTIBITHI.

OMnbITEI MO OOHAPYKEHUIO JEUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITHI 11O BBIPAIIMBAHUIO KPUCTAIJIOB ITOBAPEHHOM COJIM MJIU caxapa.

OnpIThl 10 HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, JKUJIKOCTEN U TBEPABIX
Tel.

OmnpenerneHue gaBieHUs BO3yXa B OaJJTIOHE IITPHIIA.

OMBITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTD JaBJICHUS BO3/TyXa OT €ro 00bEMa u
HArpeBaHUS WU OXJIAXKICHUS.

[TpoBepka runore3bl IMHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmonenue n3MeHeHrss BHYTPEHHEH SHEPTUu Teja B pe3ysibTaTe TeIionepeiayu
Y pabOThl BHEILIHUX CHUII.

HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMENTMBAHUN XOJIOTHON U TOpsYeit
BO/IBL.

OHpeI[CJ'IeHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJIYYCHHOI'O BOI[Oﬁ Ipun TEIJI0O00OMEHE C
Harp€TbiM MCTAJNIMYCCKHUM LUIIUHIAPOM.

Omnpenenenue y1enbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca uCnapeHusl.



OrnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.
Onpenenenune yaeapHONW TETIOTHI IUIABJICHHUS JbJA.
Paznen 7. DnekTpuyecKkrue U MarHUTHBIE SIBJICHUSL.

Onektpu3zauus Ten. [[Ba poaa 3JIeKTpUUYECKHX 3apsaoB. BzaumonaeincTeue
3apshKEHHBIX Tell. 3akoH KyoHa (3aBUCUMOCTH CHIIBI B3aUMOICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSAI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onextpuyeckoe nojue. Hanpssk€HHOCTE anekTpuyeckoro nodis. [lpuHinmn
CYNEPIIO3ULIUU 3IEKTPUUECKUX MMOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsiioB. DJIEMEHTAPHBIN 3JEKTPUUECKUN 3aps/Il.
Crpoenue aroma. I[TpOBOJHUKH U TUANIEKTPUKU. 3AKOH COXPAHECHHUS
AIIEKTPUUECKOrO 3apsja.

DNEeKTPUUECKUN TOK. Y CIIOBUSI CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHHUKHN
MIOCTOSIHHOTO TOKA. J{efCTBUS 3JIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuita Toka. DneKkTpuyeckoe HanpspkeHue. ConpoTUBIICHHE
IIPOBOJHHUKA. Y JEJIBHOE CONPOTUBIICHHE BellecTBa. 3akoH OMa I ydacTKa LEenu.
[TocnenoBarenbHOE U MAapaIENbHOE COETUHEHUE TPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH 3JIEKTPUUECKOT0 ToKa. 3akoH Jxoyms—Jlenna.
DnexkTpudecKre 1enu U NoTPpeOnTeNn IIeKTpIUIecKkoit sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

ITocTostHHBIE MarHuTHL. B3anmoaencTBUe NOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe nojie 3eMJIM U €ro 3HaueHHe I KU3HU Ha 3emie. OnbIT
Opcrenaa. MarHuTHOE TOJIE JNEKTPUUECKOrO TOKA. [[puMeHeHne 3JIeKTpOMarHuToB
B TEXHUKE. J[eICTBME MAarHUTHOTO TMOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. MCoyIb30BaHME SIIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHUE JIEKTPOMarHUTHOM UHAYKIMM. [TpaBuiio Jlenna.
OnextporenepaTop. CriocoObl MOMyYEeHUS dTEKTPUIECKON YHEPTUH.
DIIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

JemoHcTpanuu.
DJeKTpur3alus Tel.

I[Ba poaa JIICKTPHUICCKUX 3apAd0B U B331/IMOI[CI>10TBPI€ 3aPSOKCHHBIX TCII.



Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsT MHIYKIIHS.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPs/I0B.
ITpOBOIHUKH ¥ AUAIEKTPUKH.

MoaenupoBaHue CHIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
McTOYHMKY TTIOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUUYECKUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

N3Mepenue CUItbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTr0 HANPSIAKEHHUS BOJTBTMETPOM.
PeocTaT n MarazuH COnpoOTUBIICHUIA.

B3aumopaeiicTBre MOCTOSIHHBIX MAarHUTOB.
MoaenrpoBaHrue HEBO3MOKHOCTH Pa3AEICHUS TTOJIOCOB MarHNUTa.
MoaenvpoBaHue MarHUTHBIX MTOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 10Jjie ToKa. DJIeKTPOMAarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON UHIYKIMH.
OnbiThl @apajes.

3aBHUCHUMOCTD HarpaBJICHUA HHAYKIIMOHHOI'O TOKa OT yCHOBI/Iﬁ €ro
BO3HHMKHOBCHMUS.

DJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

JlabopaTopHble pabOTHI U OTBITHI.

OnbIThl IO HAOTIOIEHUIO JICKTPU3AINH TEJ MHAYKIINEH U MPU COMPUKOCHOBEHHH.
HccnenoBanre nedCTBHI SJIEKTPUISCKOTO TTOJISI HA TPOBOTHUKH M TUDJICKTPUKH.

COopka u npoBepka padoThI MEKTPUUYECKOMN 1[ENU TOCTOSHHOTO TOKA.



N3mepenue u peryampoBaHUe CUJIbI TOKA.
N3mMepenue u perynmpoBaHUE HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYIIETO Yepe3 pe3ucTop, oT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHHUS
MIPOBOJIHHUKA OT €r0 JUIMHBI, IJIOMIAA1 ITOIIEPEYHOr0 CEUYCHUS U MaTepuala.

[IpoBepka npaBuia CIOKEHUS HATPSAKEHUM MPU MOCTETO0BATETLHOM COEIUHEHUU
JIBYX pPE€3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKA MPU MapajyieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIHOCTY 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

HccnenoBanye 3aBUCUMOCTU CUIIBI TOKA, UAYLIETO Y€PE3 JIAMIIOUKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenune KII/[ narpeBarensi.
HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

V3y4yeHre MarHUTHOTO TTOJIS IIOCTOSTHHBIX MAarHATOB TIPH UX 0ObSTUHCHUH U
pa3iercHuN.

HccnenoBanue nelcTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPpUPYOIINUEC 3aBUCUMOCTDL CHUJIBI BSaI/IMO,Z[GﬁCTBPIH KaTyIOKH C
TOKOM N MarduTa OT CHJIbI TOKAa W HAITPABJICHUA TOKA B KATYIHIKC.

N3ydeHne nercTBAs MarHUTHOTO IIOJIsI HA IPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue padoThl JIEKTPOIBUTATEIS.
N3mepenne KII/] anexkTpoaBUraTenbHOM yCTAaHOBKH.

OnbITH IO HCCIICA0OBAaHHNIO ABJICHUA 3H€KTpOMaFHHTHOﬁ HHAYKOUN: HCCIICOOBAHNUC
W3MEHECHUM 3HAYCHUS U HaIIPaBJICHUA MHAYKOHMOHHOI'O TOKA.

9 KITACC
Paznen 8. Mexannueckue sIBJIEHUS.

Mexannueckoe nBuxeHne. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOTO IBW>KEHMsI. PaBHOMEPHOE NIPSIMOJIMHEWHOE



nBxkeHue. HepaBHoMepHoe npsiMoiuHeHoe JBrkeHre. CpeaHsst 1 MrHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOyCcKOpeHHOE MpsIMOTIMHEHHOE JBrkeHrue. CBOOOIHOE TajIeHuE.
Omnbitel ["anunes.

PaBHOMepHOE IBMXKEHHE 110 OKPY>KHOCTH. [lepuosa 1 yacToTa 0OpaleHus.
Jluneitnas u yrioBasi ckopocTu. LleHTpocTpeMuTenbHOE yCKOpPEHHE.

ITepseiit 3akon HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akon HeroToHa.
[IpuHIMII CYynIEpHO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CUIa TPEHUS CKOJIbXECHUS, CUJIA
TPEHUS MOKOS, IPYTUE BUJIbI TPCHHUSI.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHUE CBOOOHOTO MaICHHUS.
JBxenue mianet Bokpyr Counnia. [lepBas kocmuueckast ckopocts. HeBecoMocTh
U TIEPErPY3KH.

PaBHOBecue matepuanbHOM TOUKkHA. AGCOMOTHO TBEPAOE Teno. PaBHOBECHE
TBEPAOTO TeJA C 3aKPEIVIEHHON OChI0 BpamieHusi. MOMEHT cuibl. LleHTp TskecTH.

Nmnynece Tena. U3menenne nmnynbca. MMiynbsce cumbl. 3aKOH COXpaHEHUs
MMIIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanudeckasi paboTa 1 MOITHOCTh. PaboTa cui TsskecTd, ynpyrocTu, TpeHHUs.
Cas3b sHepruu u paboTsl. [loTeHnanbHas s3Heprus Tena, MOAHSATOro Hajl
ITIOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas sHeprus c:xkaTou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKOM 3HEPTUU. 3aKOH COXPAaHEHUS MEXAaHUYECKOM
SHEPIUH.

JemoHncTpanuu.
HaOGmroienrie MexaHu4ecKoro IBUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJl OTCUYETA.

CpaBHeHUE NyTel U TPAEKTOPUIA JBHXKEHUSI OAHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpOoCTH U yCKOPEHHUSI NPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.
HaGmronenue nBrxeHus Tea o OKpy>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHUU OTHOCUTEIHHO
KaOuHeTa (GU3UKH.



3aBUCUMOCTb YCKOPEHHS TeJa OT MAcChl TeJa U ACUCTBYIOIIEN HA HETO CHUJIBI.
HabGnronenue paBeHcTBa CHII ITPU B3AUMOJEHCTBUU TEN.

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenada umIrynbca Npy B3auMOJEUCTBUH TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOJICHCTBHUH TEJl.

CoxpaHeHue UMITyJibCca MPU HEYIPYroM B3aUMOJEICTBUU.

CoxpaHeHue UMITyJIbca Npy a0COIIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmtoieHue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEPTUU IPHU CBOOOTHOM MaJCHUU.

CoxpaHeHue MEXaHUYECKON SHEPTUH MPU ABUKEHUU TEJIA MOJI IEUCTBUEM
Py KUHBL.

JlabopaTopHble pabOThI U OMbITHI.

KoncTpyupoBanue Tpakra sl pa3roHa U JAIbHEUIIIETO PABHOMEPHOIO IBUKECHUS
IapUKa UJIU TEIICKKHU.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUSI OpycKa WU IBMKEHUS IIapuKa Mo
HAKJIOHHOU TIJIOCKOCTH.

OrnpeienieHue yCKOPEHUs TeJla MPYU PaBHOYCKOPEHHOM JIBHXKCHUU IO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKECHUHU
0e3 Ha4aJIbHON CKOPOCTH.

[TpoBepka rumnoTe3sl: €Iy Mpu paBHOYCKOPEHHOM JBMKCHUH 0€3 HadyaabHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiZi HEYETHBIX YUCET, TO COOTBETCTBYIOILINE
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HCCJ’IC}IOB&HI/Ie 3aBUCUMOCTHU CUJIbI TPCHUA CKOJILXKCHHA OT CHJIBI HOPMAJIbHOI'O
JaBJICHUA.

Omnpenencaue kodphuimeHTa TPeHUS CKOJIbKCHHS.
Omnpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThI CUJIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TEJIa 110
TOPU30HTAIBHOMN ITIOBEPXHOCTH.



Omnpenenenue pabOThI CUITBI YIIPYTOCTH MPHU TOIBEME TPy3a C UCIIOIH30BAHUEM
HEMOBM)KHOTO U MOABUKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHUS YIHEPTUH.
Pa3nen 9. Mexannueckue KojieOaHus U BOJTHEL.

Konebarenbnoe aBmxenne. OCHOBHbBIC XapaKTEPUCTUKHU KOJIEOaHUI: TIEpUOI,
4acTOTa, aMIUIUTyAa. MareMaTu4eCcKui U NPy KUHHBIN MasTHUKU. [IpeBpanienue
DHEPTUU TIPH KOJIeOATETHHOM JIBH>KECHUU.

3aryxaronue konebanus. BeiHyxieHHbIe KosieOanus. Pesonanc. Mexanuueckue
BOJIHBL. CBOMCTBA MEXaHNYECKUX BOJIH. [Ip0o/10abHBIE M NONIEPEYHBIE BOJIHBL.
JlmvHa BOJTHBI M CKOPOCTH €€ paclpocTpaHeHuss. MexaHn4eCKHUe BOIHBI B TBEPAOM
TeJIe, CEMCMMYECKHUE BOJIHEIL.

3ByK. 'poMKOCTB 3ByKa 1 BbicoTa TOHA. OTpaskeHue 3Byka. MudpaszByk u
yJIbTPA3BYK.

JlemoHcTpanum.

HabGmnronenue kosnebaHuii Tel Moj I€MCTBUEM CHIIBI TSIKECTH U CUJIbI YIIPYTOCTH.
HabGmonenue kosiebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGmronenue BIHY)ICHHBIX KOJI€OaHUI U pE30HAHCA.

PacnpocTpanenue npoaoiabHBIX U MOTMIEPEUYHBIX BOJIH (HA MOJIEIIN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30OHAHC.

JlabopaTopHble pabOTHI U OTIBITHI.

Omnpenenenre 4acTOTHl M EPHOJIa KOJIeOaHH MaTeMaTHUYECKOTO MasiTHUKA.
Onpenenenue 4acToThl U MEPUOAA KOJEOaHUN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TTeproia KojaeOaHui MOABEIIEHHOTO K HUTU I'py3a OT
JUTMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TIEpHO/ia KoieOaHui MPY>KUHHOTO MasgTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Teproja KojaebaHui rpy3a, MoABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OHBITLI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD IICPHUOaa KoneOanuii MPY>XUHHOTO
MaATHHUKA OT MACChI I'py3a U KECTKOCTH IMPY’>KHUHBLI.



N3mepenne yckopeHus: CBOOOIHOTO I1aICHHMS.
Paznen 10. DneKTpOMarHuTHOE MOJIE U ANEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE TOJI€. DIIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA
AIEKTPOMArHuTHbIX BOJH. [lIkana anekTpoMarHuTHBIX BOJIH. VMcronbs3oBaHnue
AJIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3U.

DJekTpoMaruuTHas npupoja cBera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
JemoHCcTpanuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

BoiHOBBIE CBOMCTBA CBETA.

JlaGopatopHbie pabOTHI M OIIBITHI.

N3y4ueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUIILHOTO TeneoHa.
Paznen 11. CBeToBBIC ABIICHMS.

JlyueBast monensb cBeta. Mictounuku certa. [IpsMonuHeitHoe pactipocTpaHeHue
ceera. 3armenust Connua u JIynel. Otpaxkenue cBera. [1nockoe 3epkano. 3akoH
OTpa)XCHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEE OTpaKeHHE
cBera. Mcnonb30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJIAX.

Jlunza. Xox nydeii B muH3e. Ontuyeckas cucrema oroanmnapara, MUKPOCKOIA U
Teneckona. a3 kak onruuyeckas cucrema. biam3opykocTs U JAIBHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CrioskeHHe CIEKTPaIbHbBIX
uBeToB. /ucnepcus csera.

JemoHCcTpanuu.

IIpsasmonuHerHoe pacipoCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XoJ Iy4er B pacCEUBArOIIEH JIUH3E.



[Tomy4yenune n300paxxeHut C MTOMOIIBIO JTMH3.

[IpuHiun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopensb riasa.

Paznoxenue 6emoro cBera B CEKT.

[Tomyuenue O6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlaGopatopHbie paOOThI U OTIBITHI.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4a OT YIrjla NaJAeHUs.
N3yuyenue xapakTepucTuk u300paKeHus IpeIMeTa B IIIOCKOM 3epKalie.

I/ICCJ'IC,Z[OBEIHI/IG 3aBUCHUMOCTH yI'Jia IIPCIOMJICHHUA CBETOBOI'O JIy4da OT yIJIa IIaACHHUA
Ha IrpaHUuIC «BO3YyX—CTCKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHHSI U ONTHYECKOM CHITBI COOUPAOIICH JTMH3BI.
OnBITH IO PA3IOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OMnBITHI 110 BOCIIPUATHIO IIBETA MIPEAMETOB MPU UX HAOIIOIEHUH Yepe3 I[BETOBbIE
(UIABTPEIL.

Paznen 12. KBaHTOBBIE IBJIEHUS.

Omneitel Pezepdopaa u mnanerapHas mojens atoma. Mogens aroma bopa.
Hcnyckanue u norioiieHue ceera aromoMm. KBaHTel. JInHelyaThie ClIeKTPHI.

PanmnoakTuBHOCTH. Anb(a, OeTa- u ramMma-u3nydeHus. CTpoeHHe aTOMHOTO Spa.
Hyknonnasa mozaens aToMHOrO sijipa. M3oTonel. PainoakTuBHbBIE TpEeBpalICHHUS.
Ilepron nmomypacmnana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIiIOBOTO M MACCOBOTO YHCEI. DHEPTHUS
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPruu. Peakiiuu cuHTe3a U JeaeHus siIep.
Nctounuku sxeprun CoJiHIla U 3BE3.

AnepHas sHepreTuka. JledcTBus paiMOAKTUBHBIX U3JIyYEHUN HA )KUBbIC
OpraHu3MBl.

JemoHcTpannu.
CHexTpbl U3IyUYEeHUS U TOTJIONICHUS.
CrieKTpbl pa3IMYHbIX Fa30B.

CnekTtp Boaopoa.



Habmnronenue TpekoB B kamepe Buiibcona.

Pabota cuéryrka HOHU3UPYIOIINX U3TyICHHM.

Perucrpanus u3aydeHus MPUPOIHBIX MUHEPAIOB U MTPOTYKTOB.
JlaGopatopHbie pabOThI U OIIBITHI.

HabGmrofgeHune CrioniHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

HccnenoBanue TPEKOB: H3MEPEHNE YHEPTHH YACTHIIBI IO TOPMO3HOMY ITYTH (T10
doTorpadusm).

N3mepenne paguoakTUBHOTO (hOHA.
[ToBTOpHUTEIHEHO-0000IIAIOINA MOJTYITb.

[ToBTOpHUTENHEHO-00001IaIOIINI MOTYJTb IPEIHA3HAYEH ISl CHCTEMATH3AUHN 1
00001IeHHSI TPEAMETHOTO COJEPIKAHUS U ONBITA ACSITEIbHOCTH, MPUOOPETEHHOTO
IIPU U3yYEHUH BCETO Kypca (PU3UKH, a TAKKe ISl MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMeHy Mo Pu3nke Jyisi 00y4yaromuxcsi, BRBIOpaBIINX 3TOT
y4eOHBbII npeaMerT.

IIpu n3yyeHnu JaHHOrO0 MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSITeILHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBAETCA JOCTHKEHHUE MPEAMETHBIX U
MeTaIpeJMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4ueHus, GOpMHUPYyETCS
€CTECTBEHHOHAYy4YHas1 TPaMOTHOCTh: OCBOEHHUE HAyUYHBIX METOJOB UCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUSAMH OOBICHATH (PU3UIECKUE
SABJICHUS], TPUMEHSIA MOJIyYCHHbBIE 3HAHUS, PEIIATh 33/1a4H, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[TpyHUMIIHANBHO IEATEIBHOCTHBIM XapaKTep JAHHOTO pa3Jieiia peaau3yercs 3a
CYET TOr0, UTO 0OYyUaIOIIHMECs BBITIOHSIOT 3aJ]aHus, B KOTOPBIX UM IIpeajiaraeTcs:

HA OCHOBE IMOJYUYEHHBIX 3HAHUH paclio3HaBaTh U HAYYHO OOBIICHATH (U3HUUECKUE
SIBJICHUS B OKPY’KAIOLIEW IPUPOJIE U TOBCEHEBHOM XKU3HU;

HCII0JIb30BATh HAYYHBIC MCTO/IbI UCCJICTOBAHUS (bHBH‘-IGCKHX HBHGHHﬁ, B TOM
qUCJIC 1A IMPOBCPKH TUIIOTE3 U MOJYHCHNA TCOPCTUICCKUX BbIBOJIOB,

OOBSICHSITH HAayY4YHBIC OCHOBBI HanOoJIee Ba)KHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX
TGXHOHOFHfI, HammpuMep, IpakKTUICCKOro UCII0JIb30BaHHA PA3JIMYHbIX HCTOYHUKOB
9HCPIruu Ha OCHOBC 3aKOHA IPCBPAICHUA U COXPAaHCHUA BCCX N3BECCTHLIX BUI0B
OHCPIUH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3NKu Ha ypOBHE OCHOBHOT'O O0IIEro oOpa3oBaHus HAIIPaBJIEHO HA
JOCTHKEHHUE TMIHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX
pe3yIbTaTOB.

B pe3ynbraTe n3yueHus: GU3MKH Ha yPOBHE OCHOBHOT'O 0OIIIETO 00pa30BaHUS y
oOy4aromierocst 0yayT copMUpOBaHbI CIAEAYIOMINE TUYHOCTHBIE PE3YIbTAThI B
4acTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3HYeCcKON HAayKU;

- IICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpa)aaHCKOTO U TyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXJAEHUHU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHHM
bu3uKy;

- OCO3HAaHHUE BAXKHOCTU MOPAJIBHO-3TUYECKUX IIPUHLIUIIOB B ACATEIBHOCTH
YUEHOTO;

3) 3CTETUUYECKOTr0 BOCIIUTAHUS:

- BOCITPHUATHUC 3CTCTUICCKUX KAYCCTB Cl)HBH‘I@CKOfI HAayKH: ee rapMOHHYHOTO
MMOCTPOCHUA, CTPOroCTH, TOYHOCTH, JIAKOHHUYIHOCTH,

4) HCHHOCTH HAYYHOI'O IIO3HAHUA!

- 0CO3HAHUE IIEHHOCTH (PU3MUECKON HayKHU KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BAXKHENIIEH COCTABIIOILEH KYIbTYPHI;

- pa3BUTHE HAYYHOU JIF0O03HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIIbCKOM
JIEATENbHOCTH;

5) dbopMupoBaHus KyIbTYpPbl 310POBbS U SMOLIMOHAIBHOTO OJIArOMOTYYHs:

- OCO3HAHHUE IIEHHOCTH 0€30MacHOro 00pasa >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MPaBUJI 0€30MMaCHOTO MOBEICHUS Ha
TpaHCIIOpTE, Ha I0POrax, C MIEKTPUUECKUM U TETUIOBBIM 000pY0BaHUEM B
JIOMAIIIHUX YCJIIOBUSX;



- chopMUpOBaHHOCTH HaBBIKA peiIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U
TaKOT0 K€ TIpaBa y IPyroro 4ejoBeKa;

6) TPy1I0BOTO BOCIIUTAHMUSL:

- aKTUBHOE Y4YaCTHUE B PEIICHUH MPAKTUUECKUX 3aJ1a4 (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, TOPoJIa, Kpasi) TEXHOJIOTMYECKON U COIMaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

- HHTEPEC K MPAKTHIECKOMY U3YUSHHIO TPOQECCHi, CBA3aHHBIX ¢ (PU3UKOIA;
7) 9KOJIOTHUYECKOTO BOCITUTAHMUS:

- OpUEHTAIMs Ha TPUMEHEeHUE (U3UYECKUX 3HAHUM JIJIs1 pEIIeHus 3a/1a4 B 00JacTH
OKpY’Karolien cpeibl, MJIAHUPOBAHUS TTOCTYIKOB U OIEHKH UX BO3MOKHBIX
MOCTICICTBUI JIJI1 OKPY>KAIOIIEH CPEbl;

- 0CO3HAHHUE TJIO0ATBHOTO XapaKTepa KOJIOTUUECKHUX MPOOJIEM U MyTel Ux
pelieHus;

8) aganTanuy K U3MEHSIOUIMMCS YCIIOBUSAM COLMAIbHON U IPUPOIHOMN CpEe/Ibl:

- HOTpe6HOCTB BO BSaHMOHCﬁCTBHH ITPH BBIITOJITHCHUHU I/ICCJ'IeI[OBaHI/Iﬁ " IIPOCKTOB
(1)PI3H"I€CKOI>1 HaImpaBJICHHOCTH, OTKPLITOCTD OIIBITY U 3HAHUAM JIPYTUX]

- IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTUUECKYIO
JIEATENBHOCTb;

- IOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YuCIe (HOPMYITHPOBATH
UJEH, OHATHS, TUIIOTE3bI O (PU3HUECKUX 0OBEKTaX U SBJICHUSX;

- 0cOo3HaHue Ae(UUUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

- IJTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3UYECKUX 3HAHUM;

- CTPCMIJICHHUC aHAJIM3UPOBATb W BBIABIIATH B3AUMOCBA3HU IIPUPOILI, O6I_IIGCTBa u
9KOHOMMKH, B TOM HHUCJIC C UCIIOJIb30BAHUECM (1)I/I3I/I‘-ICCKI/IX 3H&HHI>1;

- OLICHKA CBOMX JIEUCTBUI C YYETOM BIIMSHUS HA OKPYIKAIOLLYIO CpELY,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3VJIbTATDBI

B pesynbTaTe 0cBOeHUs mporpaMMebl o (pU3UKe Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y 00y4Jaromierocs: 0yayT copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE IO3HABATEIHPHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBHSI,



KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE TCHUCTBUS, PETYIATUBHBIC
yHHUBEpCcajbHbIC yueOHbIE IEHCTBUS.

[lo3HaBartenbHbIE YHUBEPCAJIbHBIE YUE€OHbIE JEHCTBUS
ba3oBble nornueckue AEMCTBUS:
BBISIBIISITh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUN, OCHOBAHHS JUIS
0000IIIeHHs U CPaBHEHHS,

BBIABJIATH 3aKOHOMCPHOCTHU U IPOTHUBOPCUYHA B paCCMAaTPHUBACMBIX (baKTaX,
JaHHBIX U Ha6JIIO)1€HI/I$[X, OTHOCAIIUXCSA K (1)I/I3I/I‘I€CKI/IM SIBJICHUSM,

BBIABJIATH HIPUYHUHHO-CIICACTBCHHBIC CBA3H IIPHU U3YUCHHUHA (1)I/I3I/I‘{€CKI/IX SIBJICHUM U
IMpOoLCCCOB, ACJIaATh BBIBOJALI C UCIIOJIB30BAHNCM ACAYKTHUBHBIX U HHIAYKTHUBHBIX
YMO3aKqueHHﬁ, BBIABUI'aThb THIIOTC3bI O B3aMMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCIINYHH,

CaMOCTOSITENTLHO BHIOMPATH CIOCO0 penieHus: yueOHoH pu3ndecKkoil 3a1auu
(cpaBHEHUE HECKOJIBKUX BapUAHTOB PEIICHUS, BEIOOP Hanbosee MOAXOASIIETO C
y4ETOM CaMOCTOSATEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBbie uccienoBaTe/IbCKUe JelCTBUS:
HCIIOJIB30BAThb BOIIPOCHI KAK I/ICCJIGI[OBaTCJILCKI/Iﬁ HHCTPYMCHT ITO3HAHUA,

MIPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOXKHBIN
(bU3HYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (DU3NIECKOTO SBIICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALIHIO, MTOTYUYEHHYIO B
XO/JI€ UCCIIEIOBAHUS UIIU IKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYITHPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaIbHEHIIEe pa3BUTHE (PU3NUECKHUX MTPOIIECCOB, a
TaK)K€ BBIJIBUTATH MPEIIOIOKEHUS 00 X Pa3BUTHUN B HOBBIX YCIIOBHSIX U
KOHTEKCTax.

Pabota ¢ undopmanueii:

NIPUMEHSATH Pa3IMYHBIC METO IbI, THCTPYMEHTBHI U 3aIIPOCHI ITPH IIOUCKE U 0TOOPE
uH(OpPMAIUHU WIH JAHHBIX ¢ yYETOM NIPEITI0KEHHON yueOHOM (pu3nueckon
3a/1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUAOB M (OPM IIPEICTABIICHNUS;



CaMOCTOATEIHLHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBiIeHUsT HHGOPMAITIH U
WJUTIOCTPUPOBATH PEIIaeMbIe 33]]a4l HECIIOKHBIMHA CXEMaMU, AuarpaMMaMu, HHON
rpauKoil 1 UX KOMOMHAIUAMM.

KoMMyHUKaTHBHBIE YHUBEpCATIbHbIE YUEOHbIE ACHCTBU:

B X0JI¢ 00CY/IeHHs y4eOHOro MaTepHaia, pe3yJIbTaToB JJabopaTOPHBIX padoT U
IIPOEKTOB 3a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/IaeMOM TEMbI U BHICKA3bIBATh
UJICH, HAIICJICHHBIC Ha PEIICHUE 3aJ]a4M M MOJIepKaHue 0JIaroKeaaTeIbHOCTH
OOIICHMS;

COMOCTABJISATh CBOU CYXKJEHUS C CYXKIECHUSIMU APYTUX YYACTHUKOB JUAJIOTa,
OOHApYX HUBATh PA3JIUUYUE U CXOJICTBO MO3UIUN;

BbIpaXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

My OJIMYHO MPEACTABIIATEH PE3YIbTaThl BBIMOJIHEHHOTO (PU3NIECKOTO OTBITa
(9KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHUMATh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON
paboTHI IPU PEIICHUU KOHKPETHOM (PU3NUECKON MTPOOIEeMBI;

MIPUHUMATh LEIIA COBMECTHOM JEITEIIbHOCTH, OPTaHU30BbIBATh JEUCTBUSA 10 €€
JIOCTUKEHUIO: PacpeaeIsiTh POJr, 00CYKIaTh MPOIECCHl U PE3YJIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBITIOJIHATH CBOIO YacCTh PabOThI, IOCTUTasi KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY
HaIPABJICHUIO U KOOPAUHUPYS CBOU ACHUCTBUS C IPYTUMH YWICHAMU KOMAaH/IbI;

OLICHMBATh KaY€CTBO CBOET0 BKJIaJa B OOLIMI NPOIYKT IO KPUTEPHUSIM,
CaMOCTOATEIBLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHS.

PerynsatuBHble yHUBEpCAIbHbIE yUeOHBIE IEHCTBUS
Camoopranusanus:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOMUX st
penieHust GU3NIECKUX 3HAHWM;

OpPUEHTUPOBATHCS B PA3IMUHbBIX MOJX0aX MPUHATHS pEelIeHUI (MHINBHIYaIbHOE,
MPUHATUE PELIEHUS B TPYIIE, IPUHITHE PELICHUHN TPYIION);

CaMOCTOATENLHO COCTABIIATh aJITOPUTM pellieHus (PU3nYecKoi 3aauu Uin TiaHa
HCCJIEIOBAHUS C YUYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MPEJIaracéMble BAPUAHThI PELICHUM;

JIeaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTpOHB, 3MOHHOH3J’H)HBII>1 HHTCIIIICKT.
JAaBaThb aJ/ICKBATHYIO OLCHKY CUTyalluW U Npcajiararhb IJIaH ee HU3MCHCHMUAI,

OOBSACHATH NMPUYNHBI JOCTHKEHUS (HEJOCTHKEHUSI) PE3YIbTATOB JIEATEIbHOCTH,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEIHHOCTH (B TOM YKCJIE B XOJ| BBIITOJIHEHUS
(bU3HYECKOT0 HCCIIeIOBAHUS UM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OIMMUOOK, BOZHUKIINX TPYIHOCTEH;

OICHHUBATHb COOTBCTCTBUC PC3YyJIbTATa LCIIN U YCIIOBUAM,

CTaBUTH ce0s1 Ha MECTO APYyTroro 4€JI0BC€Ka B XOJ€ CII0pa UM JUCKYCCHUH Ha
HAay4YHYIO TEMY, IOHUMATb MOTHBbBI, HAMCPCHUSA U JIOTUKY JAPYTOro;

MPU3HABATH CBOE MPABO Ha OIIMOKY MPHU PEeIIeHUH (PU3NYECKUX 3a]a4 WU B
YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

[MPEAMETHBLIE PE3VJIbTATBI

K koHiry o0y4yeHus: B 7 kiaacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

MCIIOJIb30BATh MOHTHS: GU3HMUECKUE U XUMUUYECKHE SIBJICHHUSI, HAOIOIEHHE,
HKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, EAUHUIBI PU3NYECKUX BETUYHH, aTOM,
MOJIEKYJIa, arperaTHbie COCTOSIHHS BEIIecTBa (TBEPIOE, KUKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBUKEHUE (PABHOMEPHOE, HEPABHOMEPHOE, MPSAMOJUHENHOE),
TpaeKTOpHsl, PABHOACHCTBYIOIIAs criia, Aedopmanus (yrnpyras, TuiacTuaeckasi),
HEBECOMOCTbh, COOOIIAIOIIUECS COCY/IbI;

pasznuuath siBiaeHus (qud@ys3us, TeII0BOe JBUKEHUE YaCTHUI] BEIECTBa,
PaBHOMEPHOE JIBI)KCHHUE, HEPAaBHOMEPHOE JABMIKEHHUE, MHEPIIUS, B3aUMOCHCTBHE
TEJ, paBHOBECHE TBEPJIBIX TEJ € 3aKPETUIEHHON OChIO BpallleHUs, epeaya
JABJICHUS! TBEPABIMU TEJIaMHU, KUJIKOCTAMH U razaMmu, arMochepHoe JIaBJIeHuUE,
TJIaBaHUE TeJ, MPEBPAIICHHUS] MEXaHUYECKOW SHEPTUU) TIO OMMCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX TAHHOE
bu3HUecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SBICHUI B OKPYIKaIOIIEM
MUpE, B TOM YHUCJIE€ (PU3NYECKUE SBJICHUS B IPUPOJIE: IPUMEPBHI JBUKEHUS C
Pa3JINYHBIMUA CKOPOCTSAMH B KMBOW U HEKMBOM NIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B
MPUPOJE U TEXHUKE, BIMSIHUE aTMOC(EPHOr0 IaBJICHUS HA )KUBOW OpraHU3M,
IJIaBaHUE PbIO, pbIUaru B TEJ€ Y€JI0BEKa, IPU 3TOM MEPEBOJIUThH MPAKTUYECKYIO



3a/1auy B Y4eOHYI0, BBIJICISThH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKU) (U3UIECKUX
SIBIICHUIM;

OIMHMCHIBATh U3yUEHHBIC CBOMCTBA TENl U (PU3UUCCKUE SBJICHUS, UCTIONB3YS
bu3nYecKue BEMMYHUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHAS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHjla
TpEeHUS, TaBJIcHHE (TBEPAOTO Tejla, )KUJIKOCTH, T'a3a), BITAJTKUBAIOIIAs CUIIA,
MeXaHW4YeCcKasi paboTa, MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO (HUITUEHT
TIOJIE3HOTO JICWCTBUS MEXaHU3MOB, KHHETUYECKas ¥ MIOTCHIIMAIbHAS YJHEPTHS ), TIPU
ONKMCAHHH MPABWIILHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIIOJIb3YEMbIX BEJIHYUH,
uX 0003HAYCHUS U €IUHUIIBI (PU3UYECKUX BEJIMYWH, HAXOUTh (DOPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO0 (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYHMHAME, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKHUE SIBICHUS U TPOIECCHI, HCTIONb3YSI
MpaBUJia CI0XKEHUs CUJl (BJI0JIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akon [lackans,
3aKOH ApxuMmesa, MPaBUIO paBHOBECHs pbryara (0J10Ka), «30J10TO€ MPaBUIIO»
MEXaHUKH, 3aKOH COXPaHCHHSI MEXaHMUECKON SHEPTHH, TIPU ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MAaTEMATUYECKOE
BBIPAKCHHUE;

OOBSICHATH (PU3UUECKHE SBJICHUS, POIIECCH] M CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYyallui PAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIIATD
NPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 TIOTHYECKUX 1IaroB
C ornopoi Ha 1—2 u3y4YeHHbIX CBOMCTBA (PU3HUECKUX SBJICHUN, (DU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarb pacy€THbIe 3a1a4u B 1-2 nefcTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 331a4u
3allMChIBaTh KPAaTKOE YCIOBHE, MOJICTABIATh (PU3NUECKUE BETUUMHBI B (POPMYJIIbI U
IPOBOJUTH Pacu€Thl, HAXOAUTDH CIIPABOYHBIE JaHHbBIE, HEOOXOIUMBIE JIsl pEIICHUs
3aJ1a4, OLICHUBATh PEATMCTUUYHOCTD MOTYYEHHON (PU3NUECKON BETUUHUHBI;

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PELIUTh MPY MOMOIIH (PU3NIECKUX
METOJOB, B OIIMCAHUU UCCIIEN0BAHUS BBIIEIATH IPOBEPSAEMOE MPEAIOT0KEHUE
(runotesy), pa3IuyaTh U HHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOAUTh
OLLIMOKHU B XOJI€ ONBITA, JENATh BHIBOJBI I10 €TI0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBJICHUHN WU (PU3NYECKUX
CBOICTB TeJ: POPMYIHPOBATH MTPOBEPSIEMbIE MTPEANOI0KEHUS, COOUPATDH
YCTaHOBKY M3 MPENIOKEHHOTO 000pY/10BaHMSI, 3aITUCHIBAThH XOJ] OIbITa U
(bopMyIUpPOBATH BHIBOJIBI,



BBITOJIHATH NMPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CUIIbI
U TEMIIepaTyphl C UCTIOIH30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB,
3aMHMCHIBATH NMOKA3aHUS IPUOOPOB C YUETOM 3aJaHHON a0COFOTHON MOTPEITHOCTH
U3MEPEHUM;

MIPOBOJAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PU3UUECKON BETUYUHBI OT JPYroi
C UCIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JIBUOKYILIETOCS T€JIa OT BPEMEHU JIBUKECHUS TEJA, CUIIbI TPEHUS CKOJIBXKEHUS OT
Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl U HE3aBUCUMOCTH CHJIBI TPSHHS
OT IUIOIIA/IU CONIPUKOCHOBEHMUS TEJ, CUJIbI YIIPYTOCTH OT YAJIUHECHUS IIPY>KUHBI,
BBITAJIKHBAIOINICH CHIIBI OT 00bEéMa MOrpyKEHHOM YaCTH TeJa M OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJia, OT IITyOHHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TUTABAHUS TEJ, YCIOBUA PAaBHOBECHUS phiuara v OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHUU yI€OHOTO UCCIICIOBAHUS, COOMPATh YCTAHOBKY U
BBITIOTHATh U3MEPEHUS, CIEAys MPEAJIOKEHHOMY TIJIaHy, (PUKCUPOBATh
pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE
MPEUIOKEHHBIX TaOJIHI] ¥ TpadUKOB, JejaTh BHIBOJIBI MO pe3yJibTaTam
HUCCIeIOBAHMS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUUUH (IUIOTHOCTh BEIIECTBA
KUJIKOCTU U TBEPAOTO TEJIA, CUJIA TPEHUS CKOJIbKEHUS, IaBJICHUE BO31yXa,
BBITAJIKABAIOIIAS CUJIA, IEVUCTBYIOLIAs HA IOTPYKEHHOE B JKUAKOCThH TEIO,

KO3 (PHUIMEHT MOJE3HOTO JEHCTBUS MMPOCTHIX MEXAHU3MOB), CIIEYSI
MPEITOKEHHON WHCTPYKITUU: TIPH BBITOJTHECHUHN U3MEPEHUN coOMpaTh
AKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIISATh 3HAUECHUE HCKOMOW BEJINYWHBI,

coOJII01aTh IPaBUJIa TEXHUKH 0€30M1aCHOCTH MpH padoTe ¢ 1ad0paTopHbIM
0o0opy10BaHUEM;

YKa3bIBaTh MPUHIIUIILI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY Ibl, OapOMETp, phIvar,
ITOBYOKHBIN Y HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTB;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YKCIIE: MOJIIUITHUKHU, YCTPOUCTBO
BOJIONIPOBO/IA, TUIPABIMYECKUI MTPECC, MAHOMETP, BBICOTOMEP, MTOPIITHEBOM HACOC,
apeoMeTp), UCIIOIB3YsI 3HAHUS O CBOMCTBAX (PU3UUYECKUX SBICHUN U HEOOXOIUMBbIC
(dbuznYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpaXx) MPAKTHIECKOTO
WCIIOJIb30BaHUs (DU3NYECKUX 3HAHUHN B MTOBCEHEBHOM XU3HU IS 00CCTICUCHHMSI
0e30macHOCTH MPHU OOpaIIeHUH ¢ TPUOOpPaAMU U TEXHUYECKUMH YCTPOUCTBaMH,



COXpaHCHHMS 3JI0POBBS U COOIOICHNUS HOPM IKOJIOTHYECKOIO ITIOBEJICHUS B
OKPYXaroLIEN CpelIe;

OCYUIECTBJISITH OTOOP NCTOYHUKOB MH(pOpMaLK B MIHTEpHETE B COOTBETCTBUU C
3aIaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCSA 3HAHUW U ITYyTEM
CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACIATh HHPOPMALIUIO, KOTOpas SBISETCS
MPOTUBOPEUUBOMN MIIM MOXKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BAaTh TIPU BBHITIOJIHEHUH YYEOHBIX 3aJjaHUI HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY HPU3UIECKOTO COJIEPKaHMs, CIIPABOYHBIE MaTepUaIbl, PECYPCHI CETU
WuTepHeT, BIageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2—-3 UCTOYHUKOB HHPOpMaLUU (PU3UUECKOTO COJIEPKaHMs, B TOM YUCIIE ITyOJIMYHO
JieaTh KpaTKue COOOIIEHHS O pe3ysbTaTaX MPOEKTOB WIIK Y4eOHbIX
UCCJIeIOBAHUM, TTPU 3TOM I'PaMOTHO MCIOJIb30BATh U3yUYEHHbIN MOHITUIHHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3CHTALUEH;

IIPU BHITIOJTHEHUHN YYCOHBIX ITPOCKTOB U MCCIICIOBAHUI pacIpeIeIsITh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABICHHBIMHM 3aJladyaMH, CIACIUTH 32
BBIIIOJIHEHUEM ILIaHA JEUCTBUM, aIcKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA B
JEATEIBbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3AUMOJICHCTBHUE,
YUYUTBHIBAs MHEHUE OKPYKAIOIIHX.

K koHiry oOy4yeHus B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

WCIIOJIB30BATh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJI, TEINIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAIUTMYECKUE U aMOp(HbBIe
T€JIa, HACBIIICHHBIA U HEHACBILLICHHBIN T1ap, BIIAXXHOCTh BO3yXa, TEMIIEPATYPA,
BHYTPEHHSS JHEPTUsl, TEIUIOBOM ABUIATEINb, JJIEMEHTAPHBIN JNEKTPUUECKUH 3apsia,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U JUDIICKTPUKH, TOCTOSHHBIN SIEKTPUUECKUI
TOK, MArHUTHOE TIOJIE;

pasnuyarth sIBICHUS (TEIUIOBOE PACIIUPEHHE U CXKaTUE, TeIUIoNepeaaya, TErIoBOe
paBHOBECHE, CMaurBaHUe, KaMWUIAPHbIE SBJICHUS, UCTIApEHUE, KOHICHC A,
IUIaBJICHUE, KpUCTaJUIN3alus (0OTBEpIeBaHue), KUIIEHUE, Terionepeaaya
(TEeTIONPOBOTHOCTD, KOHBEKIIUS, U3IIYUCHHE ), AIEKTPU3ALUs TE,
B3aMMOJICHCTBUE 3aPAJIOB, JEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICHCTBUE MAarHUTOB, ACHCTBHE MArHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM,



AIEKTPOMArHUTHAsI MHAYKIUS) [0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKHX SIBJICHUN B OKPYIKAIOIIEM
MUpE, B TOM YHUCle PU3NYECKUE ABJICHUS B PUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIC SBJICHUS B IPUPOJAE, KPUCTAJUIBI B MPUPOAE, n3nydueHue ConHua,
3aMep3aHue BoJI0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHEra,
AIIEKTPUUECKHE SIBJICHUS B aTMOC(eEpe, SJEKTPUIECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJie 3eMJIH, Ipeid MOIOCOB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IIPA 3TOM NEPEBOUTH IPAKTUYECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHU;

OIMHMCHIBATh U3yUYEHHBIC CBOMCTBA TENl U (PU3UUECKUE SBICHUS, UCTIOIB3YS
(du3nYecKkre BEIUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPT U, KOJTUYECTBO
TEIUIOTHI, YAEIbHAS TEIUNIOEMKOCTh BEILIECTBA, YEIbHAs TEIUIOTA IIJIABJICHHUS,
yJAelbHas TEeIJI0Ta MapooOpa3oBaHus, yAelbHas TEIJI0Ta CTOPAaHUs TOIUIUBA,
KOA(PUIIMEHT MOJIe3HOTO AEHCTBHS TEIJIOBOM MaIIMHbI, OTHOCUTEJIbHAS
BJI&YKHOCTb BO3/YyXa, AJIEKTPUUYECKUH 3aps]l, CUJIa TOKA, SJIEKTPUUECKOE
HaIpsHKEHHUE, COIPOTUBIICHUE ITPOBOJHUKA, YAEIBHOE CONPOTUBIICHHUE BEILIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUECKOTO TOKA), IPU OMUCAHUU MTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCIIOJIb3yEMBIX BETUYHH, 0003HAYCHHS U
SAMHUIIBI PU3UIECKUX BEJIMUMH, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(GU3HYECKYI0 BEIMYHUHY C IPYTUMH BEIMYNHAMU, CTPOUTH TPpaPUKU N3YUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBJICHUS U IPOLIECCHI, HCIOb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEILIECTBA,
NPUHIUI CYTIEPIO3ULIUHU MTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiaa, 3akoH OMa JuIsl yyacTka Lenu, 3akoH J[xoynsa—JIeHna, 3aKk0H COXpaHeHMs]
SHEPIUH, IIPU STOM JIaBaTh CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €r0
MaTeMaTU4YECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UUECKHE MPOLIECCHI U CBOICTBA TE€J, B TOM UUCIIE U B KOHTEKCTE
CUTYyallui MTPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEPa: BBISBIISTH IPUYUHHO-
CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTUYECKUX II1aroB C OMOPOU
Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3HUYECKUX SBJICHUN, (DU3UUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemarb pacy€THbIC 3a/1a4u B 2—3 AEUCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4u
3aIUCBHIBATh KPATKOE YCIIOBUE, BBISABIATH HENOCTATOK JAHHBIX JUIS PELLICHU



3aJ1ayu, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE I €€ PEIICHHS,
MIPOBOJIUTH PACUETHI M CPABHUBATH MOJYYCHHOE 3HAUCHNE (DU3UIECKON BEITMUNHBI
C U3BECTHBIMU JaHHBIMH,

pacno3HaBaTh MPoOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIHU (PU3UIECKUX
METOJO0B, UCITOJIb3Ys ONMCAHUE UCCIEA0BAHUS, BBIIEIATH IPOBEPIEMOE
MPEANOJIOAKEHNE, OLIEHUBATD MTPABUIIBHOCTD MOPSAIKA TPOBEAEHUS HUCCIIEI0BAHUS,
JIeJ1aTh BBIBOJIBI;

MIPOBOJIUTH OTIBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJICHUHN MIIH (PU3NIECKUX
CBOMCTB TeJ (KamWIISIpHBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHHSI BO3yXa OT €ro
o0BEMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPU
M3JIyYEHUHU OT I[BETA U3Tydaroniel (oraomaroeid) moBepXHOCTH, CKOPOCTh
WCTIaPEHUS BOJBI OT TEMITEPaTyPhl JKUIKOCTH U TUIOMAIN €€ IIOBEPXHOCTH,
AIEKTPHU3AIUS TET U B3aUMOJCHCTBUE DIICKTPUUECKHUX 3aPsI0B, B3AUMO/ICHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIN3aIlisl MAarHATHBIX MOJICH TTOCTOSHHBIX MarHUTOB,
JEHUCTBUS MarHUTHOTO TIOJIS HA TIPOBOJTHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJICKTPOABUTATEIIS IOCTOSTHHOTO TOKA): (POpMYyJIMPOBATH IPOBEPSICMBIC
MPEANOI0KEHUs, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOT0 000pY10BaHNU,
OIMKCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBHITIOJIHATD MPSIMbIE U3MEPEHUS TEMITEPATYPhbl, OTHOCUTEILHON BIQKHOCTH
BO3]lyXa, CUJIbI TOKA, HATIPSDKEHHSI C UCTIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (PM3MUECKUX BEIIMUWH, CPABHUBATH PE3YJIHTATHl U3MEPEHUN C yIETOM
3aIaHHOM aOCOMOTHOM MOTPENTHOCTH;

MIPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PU3UUECKON BETUYUHBI OT JPYrou
C MCTIOJIb30BAHKMEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTD COITPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, MIIOMIAIA MTONEPEUHOT0 CEYEHUS U YIEIBHOTO
COTIPOTHUBJICHUS BEIIECTBA IPOBOJHUKA, CHUJIbI TOKA, MAYLIETO Yepe3 MPOBOAHHUK,
OT HaIIPSKEHUSI HA TIPOBOTHUKE, UCCIIEOBAHKE MTOCIIEA0BATEILHOTO U
napajiyieIbHOTO COSIUMHEHUH TTPOBOTHUKOB): TIJIAHUPOBATH UCCIIEOBAHUE,
coOupaTh YCTAaHOBKY U BBITIOJIHATh U3MEPEHUS, CIIETYsI MPEI0KEHHOMY TUIaHy,
(bUKCUPOBATH PE3YIHTATHI MOJYICHHONW 3aBUCUMOCTH B BUIE TaOIUI] U TpadUKOB,
JIeaTh BBIBOJIBI IT0 PE3YJIbTaTaM UCCIIEIOBAHUS;

IMPOBOJUTL KOCBCHHLIC U3MCPCHUSA (1)I/ISI/I‘I€CKI/IX BCJINYNH (yI[GJ'IBHaH
TEMJI0EMKOCTh BCIICCTBA, COIMMPOTUBJICHUC ITPOBOJHUKA, pa60Ta U MOIIIHOCTH
QJICKTPHUYCCKOT'O TOKa)Z IJIaHUPOBATb U3MCPCHUS, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO
YCTAaHOBKY, CJIICOYA HpGHHO}KGHHOﬁ HWHCTPYKIHH, U BEIYUCJIATD 3HAYCHHUC
BCIINYHMHEI,



COOJTI0IaTh TIPaBUIJIa TEXHUKH 0€30MaCHOCTH MpU padboTe ¢ 1abopaTopHbIM
000pyZI0BaHUEM;

XapaKTepHU30BaTh MPUHIIMITBI JCHCTBUS N3YUECHHBIX TPUOOPOB M TEXHUICCKUX
YCTPOKWCTB C OTIOPOM HAa UX OMHCAHMS (B TOM YHCIIC: CHCTEMa OTOIUICHHUS IOMOB,
TUTPOMETP, TTapoBasi TYpOMHA, aMIIEpPMETP, BOJILTMETP, CUETUUK ICKTPUICCKOM
DHEPTUH, DJICKTPOOCBETUTEIBHBIC TPUOOPHI, HArPEBATEIIBHBIC JICKTPOITPHUOOPHI
(IpuUMEPBI), FNMEKTPUIECKUE TTPEIOXPAHUTENH, DICKTPOMATrHUT, dJICKTPOABUTATEIh
MIOCTOSTHHOTO TOKA), MCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3UYECKUX SBJICHHUH U
HEe00X0auMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U MU3MEPUTEIbHBIEC IPUOOPHI 10
CXEMaM M CXEMaTUYHbIM pUCYHKaM (’KUJAKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTaTENb BHYTPEHHETO CrOpaHusl, dJIEKTPOCKOII,
peocTar), COCTAaBIIATh CXEMbI JIEKTPUUYECKUX LIENEHN C MOCIEA0BATEIbHBIM U
NapaJuleIbHbIM COEIMHEHUEM JIEMEHTOB, pa3jinyasi yCIOBHbBIE 0003HAUEHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIEH;

IPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpaXx) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3NYECKUX 3HAHUHN B MTOBCEHEBHOM XU3HU ISl 00CCTICUECHHUSI
0e30macHOCTH MPHU OOpaIlIeHUH ¢ TPUOOPaAMU U TEXHUYECKUMH YCTPOUCTBaMH,
COXpaHEHUS 3/I0POBbsSI U COOJTIOICHHSI HOPM IKOJIOTHYECKOTO TIOBEICHHUS B
OKPYXaIoLIEN CpeJIe;

OCYILECTBJISITh TOUCK UHpopMaluu pusznueckoro coaepxxkanusi B Untepuere, Ha
OCHOBE MUMEKOIINXCSA 3HAHUU U TTYTEM CPABHEHUS JOTIOJIHUTEIBHBIX UCTOYHUKOB
BBIJICJIATh HMHPOPMAIINIO, KOTOPAs SABJISIETCS MPOTUBOPEUMBOMN UITH MOXKET OBIThH
HEJI0CTOBEPHOM;

MCIIOJIb30BAaTh MIPU BBHITIOJIHEHUH YUEOHBIX 3aJJaHUI HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY HPU3UUIECKOTO COJIepKaHMs, CIIPABOYHBIE MaTepUaIbl, PECYPCHI CETU
WnuTepHeT, BaaeTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE TMCbMEHHbBIE U KPATKHUE YCTHBIE COOOLIEHUs1, 0000111as
UHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COACPKAHHS, B TOM
qrciie MyOJIMYHO MPEICTaBIATh PE3yIbTaThl MPOSKTHON WIIM UCCIIEIOBATEIbCKON
NEeSTENbHOCTH, TIPU TOM IPaMOTHO UCTIOIb30BaTh H3yUEHHBIA MOHSITHIHBIHN
anmapar Kypca HU3UKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3EHTALIUEH;

MIPY BBIMOJTHEHUHU YUYE€OHBIX TIPOEKTOB U UCCIEAOBAHUN (PU3MUECKHX MTPOIIECCOB
pacnpenensTh 00s13aHHOCTH B TPYTIIE B COOTBETCTBHUH C MTOCTaBICHHBIMU



3aJla4yaMHu, CJIIEIUTh 32 BBIIIOJIHEHUEM IIaHA JEUCTBUN U KOPPEKTUPOBATH €TO0,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEIbHOCTD I'PYMIIbI, BRICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJEICTBUE, IPOSBIIASI TOTOBHOCTh pa3peniaTh
KOH(JIUKTBI.

K koHiry oOy4yeHus: B 9 kiacce npeaMeTHbIe pe3yabTaThl Ha 06230BOM ypOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh IIOHATHA: CUCTEMA OTCYETA, MATEpUaIbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBIKEHUS, nepopmanus (ynpyras,
IUIACTUYECKAs), TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3KH, LEHTP TAKECTH, AOCOTIOTHO TBEPAOE TEIO, EHTP TAKECTU TBEPAOTO
TeNa, paBHOBECHE, MEXaHUYECKUE KOJICOaHHsI U BOJIHBI, 3BYK, MH(PPaA3BYK U
YJABTPa3BYK, JIEKTPOMarHUTHBIE BOJIHBI, IKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JIaJIbHO30PKOCTb, CIIEKTPbI UCITYCKaHUs U NOTJIOLIEHNUs, anb}a,
0eTa- ¥ TaMMa-u3J1y4YeHus, U30TOMbI, IAEPHAS DHEPTeTHKA;

pasnuyarh sIBJICHUS (pPaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE TTaJICHHUE Tell,
PaBHOMEPHOE JIBHKEHHUE TIO OKPYKHOCTH, B3aUMOJICHCTBUE TEN, PEAKTUBHOE
JBIDKEHUE, KoiebaTeIbHOe IBIKEHHE (3aTyXalolue U BRIHYKICHHBIC KoJieOaHus),
PE30HAHC, BOJIHOBOE JIBMXKEHUE, OTPAKEHHE 3BYKA, IPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTPAKEHUE U IIPEIIOMIICHHE CBETA, TOJIHOE BHYTPEHHEE
OTPa)KEHHE CBETA, Pa3NioKeHUE OEI0ro CBETA B CIEKTP U CI0KEHUE CIEKTPATbHBIX
LIBETOB, IUCHEPCUS CBETA, €CTECTBEHHAS PAJUOAKTUBHOCTh, BOSHUKHOBEHHUE
JUHEWYATOro CIEKTPa U3JIyYEHHs) [0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBIICHUN B OKPY’KAIOIIEM
Mupe (B TOM 4uciie pu3ndeckre SBJICHUS B PUPO/JIE: IPUIUBBI U OTIIUBHI,
JIBIKeHUE Tu1aHeT COJTHEYHOM CUCTEMBI, PEAaKTUBHOE JIBUKEHUE KUBBIX
OpPraHMU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHNE, CEICMUYECKHE
BOJIHBI, I[yHAMH, X0, [IBETA T€JI, ONTUYECKUE SIBIICHUS B PUPOJIC, OMOTOTUIECKOE
JIEHCTBUE BUIUMOTO, YILTPA(UOIETOBOTO U PEHTTEHOBCKOTO M3TyUCHUH,
€CTECTBEHHBIN paIMOAKTUBHBIN (HOH, KOCMUYECKHUE JIYIH, PATHOAKTUBHOE
U3JIy4eHUEe MPUPOJIHBIX MUHEPAIIOB, JEHCTBUE PAIMOAKTUBHBIX U3ITyYEHUN Ha
OpraHu3M YeJIOBEKa), IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B yU4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SBIICHUI;

OIIMCBIBATb U3YUYCHHBIC CBOMCTBA T€N U (bHBI/I‘ICCKI/IG SABJICHUA, UCIIOJIb3Y
(1)H3I/I‘I€CKI/I€ BCIINYHMHBI (CpGI[HHiI U MI'HOBCHHAsA CKOPOCTH TCJIa IIPpU



HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHUE, IIEPEMELICHHE, IIyTh, YTIIOBAask CKOPOCT,
CWJIa TPEHUSI, CHJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOHOTO MaICHNS,
BEC TeJa, UMITYJILC TeJIa, UMITYJIhC CHJIbI, MEXaHUUYECKasi paboTa U MOIITHOCTb,
MOTEHIMAaJIbHAS SHEPTUs Teja, NOAHATOrO HaJl TOBEPXHOCTHIO 3€MIIH,
MOTEHIMAJIbHAS SHEPTHUs CKATOM MPYKUHbI, KHHETUYECKAsl SHEPTHUsl, OJIHAS
MeXaHUUYeCKasl SHEPrusl, IEPUo U 4acToTa KojieOaHU, ITTMHA BOJIHBI, TPOMKOCTh
3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeJb MPEIOMIICHUS CPEIbl), IPU
OMHUCAHUU MPABWIHHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIH3YEMbIX BEJTUYMH,
0003HaYEHUs U €AUHUIIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE TAHHYIO0 (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYMHAMU, CTPOUTD
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKHUE SIBIICHUS U TIPOIIECCHI, HCTIOIb3YS
3aKOH COXPAHEHUS YHEPTHUH, 3aKOH BCEMUPHOT'O TATOTEHUS, PUHIIUI
CYyHEepHO3UIIUU CUJI, TPUHLIUIN OTHOCUTeNbHOCTH ["anunes, 3akonsl HeioToHa,
3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TPEJIOMIICHHS CBETA, 3AKOHBI
COXPAHEHHUS 3apsIA0BOTO U MACCOBOTO YHCEII MPH SIAECPHBIX PEAKIUAX, IPUA ITOM
JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMMCHIBATh €0 MaTEMAaTUYECKOE
BBIpAKEHUE;

OOBSCHATH (PU3NYECKUE MTPOIIECCH] U CBOIMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMi ITPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIISTH IPUUUHHO-
CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHUX II1aroB C OMOPOU
Ha 2-3 U3yYEeHHBIX CBOMCTBA (PU3MUECKUX SBIICHUN, (PU3UIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemarh pacy€THbIC 3a/1a4u (ONMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3Ysl 3aKOHBI U JOPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHE BEJIMUYMHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3a/1a4y 3alHUChIBATh KPATKOE YCIOBHE, BBISBIIATH HEJIOCTAIOLIUE
WIN N30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIs
peleHus, MPOBOJUTh PacYEThl U OLICHUBATh PEATMCTUYHOCTh IOJIYyYEHHOTO
3Ha4YeHUs PU3NUECKON BEIUYMHBI,

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPU TOMOIIHN (HU3UIECKUX
METOJIOB, UCITOJIb3Ys ONMCAHUE UCCIIEAOBAHMUS, BBIICIATH IPOBEPIEMOE
MPEIOI0KEHNE, OLICHUBATh MPABUIIBHOCTD MTOPSIKA TPOBEICHUS UCCIEAOBAHMUS,
JieJaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOJIOACHUN 1 OTIBITOB;

IMPOBOJAUTH OIIBITHI 11O H8.6J]IO)ICHI/II-O (1)I/ISI/IIICCKI/IX SIBJICHUU WA (I)I/ISI/IIICCKI/IX
CBOMCTB T€J (I/IBY‘IGHI/IQ BTOPOI'0 3aKOHAa HI)I-OTOHa, 3dKOHAa COXpPAaHCHUA DHCPIUH,
3aBUCHUMOCTD IICpHUOaa KoJICOaHU I IMPYXUHHOTI'O MajATHHUKA OT MACChI I'Py3ad U



KECTKOCTU NIPYKUHBI K HE3aBUCUMOCTh OT aMIUTUATY bl MaJIbIX KOJI€OaHUIA,
MPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, PA3NIOKEHHUE OEJI0T0 CBETa B CTIIEKTD,
M3YUYCHHE CBOMCTB U300paKEeHUS B IJIOCKOM 3€pKajie U CBOMCTB U300pakKeHUs
npeaMeTa B coOuparolei TnH3e, HaOMI0IeHUE CIUIONTHBIX U TIMHEUYaThIX
CIIEKTPOB M3JIyUYEHHUS): CAMOCTOSITEILHO COOMPATH YCTAHOBKY M3 U30BITOYHOTO
Habopa 000pyI0BaHMs, ONMMCHIBATH XOJ1 OMBITA U €r0 Pe3yabTaThl, HOPMYJIUPOBATH
BBIBO/IbI;

MIPOBOJIUTH MIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPECHHM, OTPECIIss CPEeIHEe
3HAYEHHE U3MEPSIEMOi BeIMYUHBI ((DOKYCHOE pacCcTOSIHUE COOMPAIOIIE JTUH3HI),
000CHOBBIBAThH BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEILHOTO MPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEN (PM3MUECKIX BETMYUH C
WCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTHU OT BPEMEHU MPHU
PAaBHOYCKOPEHHOM JIBM)KEHUU 0€3 Ha4aJIbHOW CKOPOCTHU, Meprojia KojaeOaHuu
MaTeMaTU4YECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTH YTJjla OTPa)KEHUsS CBETa
OT yIJla MaJIcHUs U yTJia NPeJoOMIICHUS OT yrJja NajeHus): INIAHUPOBATh
UCCJIeIOBAHNE, CAMOCTOSITENIbHO COOUPATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThI
MOJIYYCHHOU 3aBUCUMOCTH (PU3MUYECKUX BETMYUH B BUJE TaOIUIl U TpadUKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

IPOBOJANUTH KOCBEHHBIE U3MEPEHUS PUZNUECKUX BETUUHH (CPETHSS CKOPOCTh U
YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOIHOIO
najeHus, KECTKOCTh MPYKUHBI, KO3(DPHUIIMEHT TPEHUS CKOIbKEHUS,
MexaHu4eckasi paboTa U MOIIHOCTh, YaCTOTa U MEePUOJ KoJeOaHU
MaTEMaTUYECKOI0 U MPYKUHHOTO MasTHUKOB, ONITHYECKAs Crjia coOuparoniein
JIMH3bI, paIMOAKTUBHBIN (DOH): MIIAHUPOBATh U3MEPEHUS, COOMPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHITH U3MEPEHUS, CIIELys IPETIOKEHHON
WHCTPYKIMH, BBIYUCIIATH 3HAYEHUE BETUYMHBI U aHATU3UPOBATh TOJy4YECHHbIE
pe3yJIbTaThl ¢ YUETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUN;

COOJTI0IaTh TIPaBUIa TEXHUKH 0€30MaCHOCTH IIPH paboTe ¢ 1abopaTOpHBIM
00opyTI0BaHUEM;

pa3inyaTth OCHOBHbBIC MPU3HAKU U3YUEHHBIX (PU3UUYECKUX MOJIENEH: MaTepruaibHast
TOYKa, a0COIIOTHO TBEPJI0E TEJIO, TOUCUHBI UCTOYHUK CBETA, JIy4, TOHKAS JIMH3A,
IJIaHeTapHasg MOJIEJIb aTOMa, HYKJIOHHAsI MOJEIb aTOMHOTO S1pa;

XApaKTCPHU30BATH ITPUHIIUIIBLI ,IICfICTBPIfI N3YUYCHHBIX HpI/I60p0B N TCXHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha X OIIMCaHMA (B TOM YHCJIC: CIINAOMCTP, JaTYUKHU
IMOJIOKCHUA, PAaCCTOAHUA U YCKOPCHUA, paKCTa, 9X0J0T, OYKHU, IICPUCKOII,
@OTO&HHapaT, OIITHYCCKUC CBECTOBOJbI, CIICKTPOCKOIL, IO3UMCTP, KaMcpa



BuiibcoHa), HCTIONB3yS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM H
HE0OX0anMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

HCII0JIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH U3yUYE€HHBIX TEXHUYECKUX
YCTPOMCTB, U3BMEPUTETBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB MPU
pELICHUH YYEOHO-ITPAKTUYECKUX 3a]1a4, ONTUYECKUE CXEMbI JUIsl TOCTPOCHHUS
M300paKEHUM B IJIOCKOM 3€pKajie M coOMparouiei JIMH3E;

MPUBOIUTH MPUMEPHI (HAXOIUTh HH(DOPMAIUIO O PUMEPAX) MPAKTHUECKOTO
MCIOJIb30BaHUs (PU3MYECKUX 3HAHUHN B TTOBCEIHEBHOM KU3HU I 00€CTICUCHUS
0e30macHOCTH MPHU OOpAIIeHUH ¢ TPUOOPaAMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUS 37I0POBbSI U COOJTFOICHHSI HOPM IKOJIOTHYECKOTO TIOBEICHHUS B
OKPYXaroLIEN CpelIe;

OCYUIECTBJISATh NOUCK MHpOpMALMK PU3NYECKOro coaepxkanus B UHTepHeTe,
CaMOCTOATENBHO (POPMYITHUPYS TOUMCKOBBIH 3aIIPOC, HAXOUTh IMTyTH ONPEACIICHUS
JIOCTOBEPHOCTH MOJYy4YE€HHON MH(GOPMAIIMK HAa OCHOBE UMEIOIIMXCSl 3HAHUM U
JIOITOJTHUTEJIbHBIX UCTOYHUKOB;

MCIOJIb30BAaTh TIPU BBHITIOJIHEHUH YUEOHBIX 3aJJaHUI HAYYHO-TIOMYJISIPHYIO
IUTEPATYPY HU3UIECKOTO COJIEPIKaHMs, CIIPABOYHBIE MaTepUAIIbl, PECYPCHI CETU
WNuTepHeT, BIageTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOT0 COAEpKaHUsA, TyOINIHO
MPEICTABIIATH PE3YJIbTaThl IPOCKTHOMN WM UCCIEI0BATENHCKON NeATEIbHOCTH,
IIPU 3TOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmnapaT U3y4yaeMoro
pazzaena GU3NKU U COMPOBOKIATh BHICTYIIJIEHUE MPE3EHTALUEH ¢ yuéToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo 4acos DIIeKTPOHHBIC
No /i HanmenoBanue pa3nesnoB u Tem (undpossie)
) IPOrPaMMBI Bcero Konrponbubie | [TpakTuieckue | ogpasosarenssie
paboThI paboThI pecypesl
Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPY KAKOUIEro MUpa
bu6mnorexa [JOK
1.1 dusnka - HayKa 0 IPUPOJIC 2 https://m.edsoo.ru/7f41
6194
bu6mmoreka IJOK
1.2 dusnyeckue BEINYNHBI 2 1 https://m.edsoo.ru/7{41
6194
bu6mnorexa IJOK
1.3 EcrecTBeHHOHAYYHBIM METO/T TO3HAHUS | 2 1 https://m.edsoo.ru/7141
6194
Wroro no pazneny 6
Pa3zneun 2. IlepBoHayaibHbIe CBe/IeHNSI 0 CTPOEHMH BellecTBA
2.1 CTpoeHue BelecTBa 1 Bubmmoreka IOK
https://m.edsoo.ru/7{41




194
JIBU>KEeHHE ¥ B3aMMO/ICMCTBHE YaCTH Brbmrorexa LIOK
2.2 IICCTRA A B 2 https://m.edsoo.ru/7f41
H 6194
bubmnorexa IJOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHMe U B3aUMOJAEHCTBHE TeJl
bu6mmoreka IJOK
3.1 MexaHn4ecKoe IBHKCHUE 3 https://m.edsoo.ru/7141
6194
bubmnorexa IJOK
3.2 Wuepuus, macca, IIOTHOCTb 4 https://m.edsoo.ru/7f41
6194
bu6mnorexa IJOK
33 Cwnna. Buas! cun 14 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUAKOCTEN U ra30B




Hasnenue. [lepenaya napnenus bu6mnorexa IJOK
4.1 TBEPJIBIMU TEJIAMH, KUJIKOCTSIMU U 3 https://m.edsoo.ru/7f41
razaMu 6194
bu6mnorexa IJOK
4.2 JlaBneHue KUAKOCTH 5 https://m.edsoo.ru/7141
6194
bu6mnorexa [JOK
4.3 ATMocdepHoe TaBiIeHHE 6 https://m.edsoo.ru/7f41
6194
JlericTBUE )XKUIKOCTH U Ta3a Ha Bubamorexa [IOK
4.4 . 8 7 https://m.edsoo.ru/7f41
MOTPYKEHHOE B HUX TEJIO
6194
Hroro no pazneny 21
Paspnes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6nmoreka IIOK
5.1 PaGota u MomHOCTH 3 https://m.edsoo.ru/7f41
6194
bu6mmoreka IJOK
5.2 [TpocThie MeXaHU3MBI 5 https://m.edsoo.ru/7{41
6194
53 MexaHnueckast SHEPTUs 4

bu6nmoreka IJOK




https://m.edsoo.ru/7141

6194

Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 68 1

I[TPOI'PAMME




8 KIIACC

KonuuectBo yacoB DONeKTPOHHbBIC
Ne 11/ HaumenoBanue pa3zenos u teM (g poBbIe)
° /1
pOTrPaMMBI Bcero Koutponbusie | [IpakTuieckue | ogpasosarenshbie
paboThI paboTHI pecypebl
Paznen 1. TeruioBble siBJIeHHS
bu6mmoreka IJOK
1.1 CTpocHME 1 CBOWCTBA BEIIIECTBA 7 https://m.edsoo.ru/7f4
181ce
bubmmnoreka IJOK
1.2 TenuoBbie poOLECCHI 21 1 5 https://m.edsoo.ru/7f4
181ce
Uroro no pazneny 28
Pa3zjnen 2. JiekTpuyecKkne 1 MATHUTHBIE SIBJICHUS
DIIEKTPUUECKUE 3apsibl. 3apsKEHHBIE Bubamorexa [IOK
2.1 P P UH - 3% 7 1 https://m.edsoo.ru/7f4
TeJa U UX B3aMMO/ICHCTBHE
181ce
2.2 [TOCTOSHHBIN DIEKTPHIECKHH TOK 20 2 7 bubmiotexa LIOK
https://m.edsoo.ru/7f4




181ce

bubmuoreka [IOK
2.3 MarauTHbIe SIBJICHUS 6 1.5 https://m.edsoo.ru/7{4
181ce
bubmmoreka [JOK
24 DJNIeKTpOMAarHUTHAsT WHTY KIS 4 https://m.edsoo.ru/7f4
181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I1O 68 14.5

I[TPOI'PAMME




9 KJIACC

KomnnyectBO yacoB DJIIeKTPOHHBIC
Ne /i HaunmeHnoBaHue pa3nenoB U Tem (mudpoBsIe)
o1
pOTrPaMMBI Bcero Koutponbusie | [IpakTuieckue | ogpasosarenshbie
paboThI paboTHI pecypebl
Pa3gea 1. Mexannueckue siBJIeHUSA
MexaHnyecKkoe IBUKEHUE U CIIOCOOBI bubmorexa LHOK
1.1 A 10 1 https://m.edsoo.ru/7f4
€ro OIUCaHusA
la4a6
bubmmnoreka IJOK
1.2 B3aumopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f4
la4a6
bubmmoreka [JOK
1.3 3aKOHBI COXpaHEHHUS 10 3 https://m.edsoo.ru/7f4
la4a6
Hroro o pazneny 40
Pa3gena 2. MexannuecKne K0JIe0aHUA W BOJIHBI
2.1 MexaHudeckue KoaeOanus 7 3 bubmmorexa [IOK

https://m.edsoo.ru/7f4




la4ab

bubmuoreka [IOK

2.2 MexaHnuecKue BOJTHBI. 3BYK 8 https://m.edsoo.ru/7f4
1a4a6

Hroro no pazaeny 15

Pasznes 3. D1eKTPOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DIJIEKTPOMArHUTHOE TOJIE U

bubmmoreka [JOK

3.1 6 https://m.edsoo.ru/7f4
AIICKTPOMArHUTHBIC BOJTHBI

1a4a6

Hroro no pazneny 6

Pa3nen 4. CBeToBBIC IBJICHUS
bubmmnoreka IIOK

4.1 3aKOHBI paCIPOCTPAHECHUS CBETA 6 https://m.edsoo.ru/7f4
1ad4a6
bubmmoreka [JOK

4.2 JIMH3BI U ONITUYECKUE TTPUOOPHI 6 https://m.edsoo.ru/7f4
1a4a6
bu6mmoreka IJOK

4.3 Paznoxenue 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f4

la4a6




Uroro no pazneny 15
Paznen 5. KBanToBbIe sIBJIeHUS
Hcmyckanue v moriomneHue CBeTa bubmorexa [IOK
MyCKaH
5.1 Y n 4 1 https://m.edsoo.ru/7f4
aTOMOM
1a4a6
bubmoreka [JOK
5.2 CtpoeHHEe aTOMHOTO siJIpa 6 1 https://m.edsoo.ru/7f4
1a4a6
bubmmoreka IJOK
53 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f4
1a4a6
Hroro no pazneny 17

Pa3pnes 6. [loBTOpHTEILHO-00001IAOIINIA MOAYJIb

[ToBTOpeHue u 06001ICHKE bubnuorexa [JOK

6.1 cojiepkaHus Kypca hu3uku 3a 7-9 9 2 https://m.edsoo.ru/7f4
KJ1acc la4ab

Wroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I1IO 102 7

I[TPOTPAMME




ITIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KomnuectBo yacos DIIEKTPOHHBIE
uudpoBbIe
Ne i/ | Tema ypoxka
Beero Kontposbnseie | [IpakTnueckue 0GpasoBaTesIbHbIC
paboThI paboThI pecypesl
1 dusuka — Hayka o npupoje. AsieHus 1
npupoasl. PU3NYECKUE SABICHHUS
) MexaHnuyeckue, TEMIOBBIE, IIEKTPUUECKHUE, |
MAarHUTHbBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 Pu3NYECKNE BENUYHNHBI U UX U3MEPEHUE 1
VYpoxk-uccnenoBanue "M3mepenue
4 TEMIIEPATYPHI IIPU OMOILH KUJIKOCTHOTO | |
TEpPMOMETpA U JaTYUKA TeMIepaTypsl'
Kak ¢u3uka u npyrue ecTeCTBEeHHbIE HAYKU
. bu6mnorexa IJOK
M3Yy4aroT IpUpoay. ECcTeCTBEHHOHAaYYHBIN
5 1 https://m.edsoo.ru/ff09
MeTo/ Mo3HaHus. Onucanre GU3NYECKux /77
. . a
SBJIEHUM C ITOMOIIBIO MOJIETIEN




VYpok-uccnenoBanue "[IpoBepka runoTessl:
JAJIbHOCTb IOJIETA IIAPUKA, ITYILIEHHOTO

6
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe
BbICOTA ITycKa"
Crpoenue BemecTBa. OMBITHI, bubmuoteka LIOK
7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE https://m.edsoo.ru/ff09
BEILIECTBA feOa
bu6mnorexa IJOK
8 JIBr>KeHHE YacTHIl BEIIECTBA https://m.edsoo.ru/ff0a
013e
VYpoxk-uccnenoBanue « OnbITHI MO
9 HaOJII0JICHUIO TETIJIOBOTO PacUIupEeHUs
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anmocBs3b MEky CBOMCTBAMU BEIIECTB B
bu6mnorexa IJOK
Pa3HBIX arperaTHBIX COCTOSTHUSX U UX
11 https://m.edsoo.ru/ff0a
ATOMHOMOJICKYJISIPHBIM CTPOSHHUEM. 0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUIA BO/IBI -
bu6mmoreka IJOK
Mexanunueckoe ABmkeHue. PaBHoMepHOE 1
12 https://m.edsoo.ru/ff0a

HEPABHOMEPHOE IBUKECHUE

05¢6




bu6mnorexa IJOK

13 CkopocTtb. Enununel ckopoctu https://m.edsoo.ru/ff0a
079¢
bu6mnorexa IJOK
14 Pacder myTu U BpeMeHU JBUKECHUS https://m.edsoo.ru/ff0a
Oac4
Nuepuus. 3akoH uHepuuu. Bzanmoelicteue bubmmorexa [JOK
15 TEJ KaK MPUYNHA U3MEHEHHUS CKOPOCTH https://m.edsoo.ru/ff0a
IBYOKEHUS TEII 0clO
a p . bubnmnorexa [IOK
JIOTHOCTH BemecTBa. PacueT maccel u
16 0 https://m.edsoo.ru/ff0a
o0beMa Tela 1o ero mIOTHOCTU
Ofee
17 JIaGopatopnas padota «Onpenenenue
IUIOTHOCTHU TBEPIOTO TEIIA»
p " oTn bubmuoreka [JOK
emienue 3aaa4 o teme "[lnoTHo
18 " 8 https://m.edsoo.ru/ff0a
BEIIECTBA
123¢
19 Cuna Kak XxapakTepuCTHUKA B3aUMOCHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
20 Jlabopatopnas pabota «3ydenue

3aBUCUMOCTH pacTspKeHus (aedopmaiiyn)




MPY>KUHBI OT MPUII0KEHHON CHUIIBDY

21 SBnenue tarorenua. Cuia TIKeCTH
CBs13b MEXKIy CHJION TSDKECTH U MacCcoi bubnunoreka L{OK
22 tena. Bec tema. Pemenue 3agay no teme https://m.edsoo.ru/ff0a
"Cuna tsoxectu"” 1778
C bu6mmoreka I{JOK
WJIa TAKECTH HA TUX IUIAHETAX.
23 Py https://m.edsoo.ru/ff0a
dusnyeckre XapaKTePUCTUKHU TIJIaHET 1502
bu6nmmoreka I{OK
24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/ff0a
18cc
bu6mnorexa IJOK
25 Bec tena. HeBecomocTsh https://m.edsoo.ru/ff0a
1778
C o bu6mmoreka IJOK
JI0’KEHHUE IBYX CHJI, HAIIPaBJIECHHBIX I
26 . A z] vp https://m.edsoo.ru/ff0a
OJTHOM TpsiMoii. PaBHOIEHiCTBYIOIAST CHTT 1270
7 Pemrenne 3amau mo reme
"PaBHOs€MCcTBYIOIIIAS CHIT"
)3 TpeHue CKOIbKEHUs U TPEHHE TTOKOSI. Bu6mmorexa [TOK

Tpenue B npupojie U TEXHUKE

https://m.edsoo.ru/ff0a




1b9c

Jlabopatopnas pabota «/3ydenue
3aBUCUMOCTH CHJIbI TPEHUS CKOJBKEHUS OT

bu6mnorexa IJOK

29 https://m.edsoo.ru/ff0a
CHWJIBI TABJICHUS M XapakTepa Lol
y lcc8
COTIPUKACAIOIITUXCS TTOBEPXHOCTEI
30 Pemenue 3amay Ha onpeeieHne
PaBHOAEHCTBYIOIIEH CUJIIbI
Pemenue 3amau nmo remaM: «Bec Temay, bu6mmoreka IJOK
31 «I"padpuueckoe nzobpaxenue cun, «CUIbD», https://m.edsoo.ru/ff0a
«PaBHOAECHCTBYIOIIAS CHIDY 1de0
KonTtponbsHas pabota mmo remam:
19 «MexaHnueckoe nBUKeHUEY, «Macca,
IJIOTHOCTRY, «Bec tenay, «I'paduyeckoe
n3o0paxenue cuin», «CUIb)
bu6mmoreka IJOK
Hasnenue. CriocoObl yMEHbBILIEHUS U
33 https://m.edsoo.ru/ff0a
BEJTUUCHMUS JTaBJICHHUSI
y 20a6
h 3 bu6mnorexa IJOK
aBJICHHUE Ta3a. 3aBUCUMOCTD JJaBJICHUS ra3a
34 i https://m.edsoo.ru/ff0a
oT 00b€Ma, TeMIepaTypbl
) paTyp 2376
35 Ilepenaya naBneHus TBEPABIMU TEIAMM, bubmmoreka L{OK

JKUAKOCTAMU U ra3amMu. 3akoH [lackans

https://m.edsoo.ru/ff0a




25b0

I[aBJIeHI/Ie B X KUJKOCTHU U Ira3€, BbI3BAHHOC

bu6mmoreka I{JOK

36 . https://m.edsoo.ru/ff0a
JNEUCTBUEM CHUJIBI TSHKECTH
2718
Pemienue 3amaq mo reme «JlaBiaeHue B Bubmmorexa OK
37 A https://m.edsoo.ru/ff0a
YKUJIKOCTHU U rasze. 3akoH Ilackansy
2826
bu6mnorexa IJOK
38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a
2970
bu6mmoreka I{JOK
39 ['unpaBnuveckuit mpecc https://m.edsoo.ru/ff0a
3136
40 ManomeTtpsl. [TopiiHEBON KUAKOCTHBIN
Hacoc
o
41 i a4 https://m.edsoo.ru/ff0a
3emuti. 3aBUCUMOCTb aTMOC(EPHOTO bSa
JABJICHUsI OT BBICOTHI HaJl YPOBHEM MODSI -
42 Bec Bo3ayxa. ATMOC(EPHOE JaBiIeHHE bubmorexa [OK

https://m.edsoo.ru/ff0a




2b5a

N3mepenue armocdepHoro aaBiaeHus. OnbIT

bu6mmoreka I{JOK

43 T omOCILI https://m.edsoo.ru/ff0a
pp 2da8
3aBUCUMOCTH aTMOC(EPHOTO JaBICHUS OT bubmmorexa LIOK
44 P A https://m.edsoo.ru/ff0a
BBICOTHI HaJ YPOBHEM MOPS
2fc4
bu6mnorexa IJOK
b - A
45 apOMCTP-aHEPOH L. ATMOCHEPHOE https://m.edsoo.ru/ff0a
JaBJICHUE Ha Pa3IUYHBIX BBICOTaX
2fc4
46 Pemenne 3ama4 mo reme "ATtmochepHoe
naBienue"
JleicTBUE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE bubmioreia LIOK
47 A 24 https://m.edsoo.ru/ff0a
B HMX TeJ0. ApXHMen0oBa cuia
3276
Jlabopartopnas pabota «OnpeneneHue bubmmnoreka [IOK
48 BBITAJIKUBAIOILIECH CHUIIBI, ICHCTBYIOIIEH HA https://m.edsoo.ru/ff0a

TCJI0, IIOI'PYKCHHOC B X KUIKOCTBH»

33fc




JlaboparopHast paboTa 1o Teme

bu6mnorexa IJOK
«HccnenoBanne 3aBUCHMOCTH Beca Tejla B
49 . . https://m.edsoo.ru/ff0a
BOJIE OT 00BEMA MOTPYIKEHHOU B KUJIKOCTh 1514
YacTH TeJa -
bu6mnorexa IJOK
50 [ImaBanue Ten https://m.edsoo.ru/ff0a
3296
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa WIX KOHCTPYUPOBAHUE JIOJKH U
onpeaereHue e€ rpy30noabEMHOCTH"
Pemienue 3amad mo remaM: «IlnaBanue bu6mnorexa IJOK
52 cynoB. BoznyxomnnaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a
TBEPBIX TEJI, KUJIKOCTEU U ra30B» 3654
bu6mnorexa IJOK
53 Mexanuueckasi pabota https://m.edsoo.ru/ff0a
3182
bu6manorexa IJOK
54 MoniHocTh. EQMHUIIEI MOIITHOCTH https://m.edsoo.ru/ff0a
3182
55 Ypok-ucciaenoranue "Pacy€r MOUIHOCTH,

pa3BUBAEMOil IIPU MOIBEME 11O JieCTHHUIIE"




IIpocteie Mexanu3Mbl. Peruar. PaBHoBecue

56
CHWJI Ha pblyare
KoHnTponbsHas pabora o teme «JlaBienue
57 TBEPIBIX TEJ, KUAKOCTEH U ra3oBy» /
Bcepoccuiickast mpoBepouHas padbora
PabGota ¢ TekcTtamu o Teme «JlaBienue bu6mnorexa IJOK
58 TBEPIBIX TEJ, KUAKOCTEN U ra30B» / https://m.edsoo.ru/ff0a
Bcepoccuiickast mpoBepouHas paboTa 4ffe
Pbryaru B TexHUKE, OBITY ¥ IPUPOJIE. bubmmoreka L{OK
59 Jlabopartopnas paborta «HccienoBanue 0.5 https://m.edsoo.ru/ff0a
YCIIOBHI PaBHOBECHS PhIUAra) 478e
PereHiie erte <Y bubmmoreka L{OK
HIEHHE 33/a4 10 TeMe «Y CJIOBUS
60 https://m.edsoo.ru/ff0a
ABHOBECHUS phluara
P P 4846
Koadunment nonesHoro neicTBus
61 MexanusMma. JlabopatopHuas pabota 0.5
«3mepenne KII/] Hak1OHHOM TITOCKOCTH»
" bubmmnoreka LIOK
Pemenne 3amag mo reme "PaboTa,
62 | https://m.edsoo.ru/ff0a
MoIHOCTh, KIT/]
4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnunoreka [IOK

IMOTCHIMAJIbHAA OHCPIUA

https://m.edsoo.ru/ff0a




4252

bu6mmoreka I{JOK
64 3aK0H COXpaHEHMsI MEXaHUYECKOW YHEPTUU 1 https://m.edsoo.ru/ff0a
4360
YPOK-IKCTIEPUMEHT T10 TEME
"DKCIepUMEHTATBHOE ONPEICIICHHUE
65 W3MEHEHUS KHHETHYECKON U MOTEHIIMAIbHON | 1 1
SHEPI'UH IIPU CKATHIBAHUU TeJja 110
HaKJIOHHOM IJIOCKOCTH"
66 KontponbsHas pabora o teme «Pabdota u |
MOITHOCTb. DHEPTUsD»
bu6mnorexa IJOK
Pabora ¢ TekcTtamu 1o Teme "MexaHndecKoe
67 | 1 https://m.edsoo.ru/ff0a
JIBIDKCHHE
4eeb
63 Pa6ora ¢ Tekctamu o Teme "PaborTa. |
MomHocTh. JHeprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOI PAMME




8 KIIACC

KonuuectBo yacoB DNeKTpOHHbBIE
U poBkIC
Nen/m | Tema ypoka B Kontponsnbie | [Ipaktuueckue 06pa3oBaTelbHbIE
cero
paboThI paboTHI pecypebl
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO- bu6muotexa [IOK
1 KUHETUYECKOU TEOPUH U UX OMBITHBIC 1 https://m.edsoo.ru/ff0a
MTOATBEPKACHUS 5256
2 Macca u pa3mep aTOMOB U MOJIEKYJI |
M ) bubmmorexa [IOK
oJieTu TBEPAOTO, KUAKOTO U
3 ’ . 1 https://m.edsoo.ru/ff0a
ra3000pa3HOT0 COCTOSTHHI BEIIECTBA
540e
OObsicCHeHHE CBOMCTB TBEPIOTO, KUJIKOTO U
4 ra3000pa3HOT0 COCTOSIHHUI BEIIeCTBA Ha i
OCHOBE TOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpUn
bu6mnorexa IJOK
5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/ff0a
5800
6 CMaurBaHUE€ U KalWJUISIPHOCT. 1 bubmmnoreka [IOK




[IoBEpXHOCTHOE HATSIKEHUE

https://m.edsoo.ru/ff0a
5530

bu6nmoreka I{JOK
7 TeroBoe pacmupeHue u cxaTue https://m.edsoo.ru/ff0a
5a26
g Temneparypa. CBsI3b TeMIIEpaTyphl CO
CKOPOCTBIO TETUIOBOT'O JIBUKEHHUS YaCTHII
Bryrpennss sneprus. CriocoObl H3MEHEHUS Bubnrorexa [IOK
9 YIP . PHBL https://m.edsoo.ru/ff0a
BHYTpPEHHEH dHEepruu
5¢60
bu6mnorexa IJOK
10 Buns! Teruionepenaun https://m.edsoo.ru/ff0a
6412
Ypok-kondepenmus "lIpakTudeckoe bubmmoreka [IOK
11 WCITOJIb30BaHUE TEIJIOBBIX CBOMCTB BEIIECTB https://m.edsoo.ru/ff0a
Y MaTepualioB B LIEJISIX dHEeprocOepe:keHus " 65¢c0
KonuuecTBO TemnoTel. VY ienbHas Bubmmorexa [IOK
12 OILTOCMKOCTE tde https://m.edsoo.ru/ff0a
6976
13 YpaBHeHHE TEIIOBOTO OanaHca. Bu6miorexa IIOK

TennooOMeH U TEeIIoBOE PaBHOBCCHC

https://m.edsoo.ru/ff0a




7088

Jlabopatopnas pabota "VccrnenoBanue

bubnmoreka I{JOK

14 SBJICHUS TETNIOOOMEHA MPU CMEITUBAHUU https://m.edsoo.ru/ff0a
XOJIOJHOM U TOpSTYEr BOJBI" 6a98
Pacder komuecTBa TEIIOTH, HEOOXOIUMOTO
15 JUTSL HATPEBAHUS TEJIA U BBIAEIIEMOTO UM
IPY OXJIAKICHUU
bu6nmmoreka IJOK
JlaGopaTopnas padota "OnpeneneHue
16 P Vp P P | https://m.edsoo.ru/ff0a
yAEITBbHON TETUIOEMKOCTH BEIECTBA
6bb0
bubnmmoreka I{OK
DHeprus TOIUIMBA. Y IeJIbHas TEIUIoTa i
17 crona https://m.edsoo.ru/ff0a
ropaHus
P 7bSa
[InmaBneHue u OTBEpAECBaAHUE bubnuoreka [JOK
18 KPUCTAJNIMYECKHX TeN. Y IelbHas TerioTa https://m.edsoo.ru/ff0a
TIJIABJICHHMS 71d2
bu6mnorexa IJOK
JlaGopaTopnas padota "OnpeaencHue
19 P Up P pedt " https://m.edsoo.ru/ff0a
YACIBHOM TEIUIOTHI TIJIaBJICHUS JIbJIa
72fe
20 [TapooOpa3zoBanue 1 KOHICHCAITHS. Bu6mmorexa [TOK

Hcnapenue

https://m.edsoo.ru/ff0a




740c¢

Kunienne. Y neapHadg Teruiora
napooOpa3oBaHMs ¥ KOHJICHCAIIHH.

bu6mnorexa IJOK

21 https://m.edsoo.ru/ff0a
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT 7%6¢
aTMOC(EepHOTO JTaBJICHUS -
Bnaxuocts Bo3ayxa. Jlaboparopras pabota bubmmoreka [{OK
22 "OnpeneneHre OTHOCUTENBHOM BIIaXXHOCTH https://m.edsoo.ru/ff0a
Bo3ayxa' 7628
7 Pelienue 3a1a4 Ha onpeiesIeHUE BIAXKHOCTH
BO3yXa
[TpuHIMTIBEI paOOTHI TETIOBBIX JBUTATENCIH.
24 [TapoBas TypOuHa. /[Burareias BHyTPEHHETO
CropaHus
bubnmoreka I{OK
KII/I TerutoBoro aeurarens. TemioBsie
25 A - https://m.edsoo.ru/ff0a
JIBUTATEIN U 3alllUTa OKPY>Karoniei cpebl 7o
26 3aK0H COXpaHEHUS U MPEBPAILCHUS YHEPTUH
B TEIUJIOBBIX IpOLIeccax
[ToaroToBka K KOHTPOJILHOM paboTe MO TeMe bubmmnoreka [IOK
27 "TenoBble siBieHus. 3MeHneHnue https://m.edsoo.ru/ff0a

arperaTHbIX COCTOSIHUM BelecTBa

8312




KounTponbsHas pabora o reme "TennoBbie

bu6mnorexa IJOK

28 ABJeHUS. VI3MEeHeHne arperaTHbIX https://m.edsoo.ru/ff0a
COCTOSIHUH BemecTBa' 86ae
29 Dnexktpuszanus ten. J[Ba poaa
IICKTPUUYSCKHX 3aPsI0B
30 Ypok-uccnenopanue "IneKTpu3anus Tel
WHIYKIMEN U TIPU CONPUKOCHOBEHHUU"
B3anmopeiicTBue 3apsike €. 3aKo bubmioreta LIOK
UMOJICHCTBU SOKEHHBIX TeJ1. 3aKOH
31 K P https://m.edsoo.ru/ff0a
JIOHa
Y 87e4
Onektpuueckoe noiie. HanpsokeHHOCTh bubmmoreka [IOK
32 aNeKTprdecKoro moJs. [Ipunammmn https://m.edsoo.ru/ff0a
CYTEPIIO3UIINH YTICKTPUICCKUX TOJIEH 8ala
1 Hocutenu snexTpudeckux 3apsiioB.
DOneMeHTapHbli 3apsia. CTpoeHue aTtoma
i 3 bubnuoreka I{JOK
OBOJIHUKH W TUIJICKTPUKU. 3aKOH
34 P P https://m.edsoo.ru/ff0a
COXpaHEHUS IEKTPUIECKOTO 3apsiia
8efb
p . bu6mnorexa IJOK
CIICHHE 3a/1a4 HAa TPUMEHEHUE CBOMCTB
35 P https://m.edsoo.ru/ff0a

QJICKTPUYICCKUX 3apA10B

90cc




DIIEKTPUYECKUN TOK, YCIOBHUS €T0

bu6mnorexa IJOK

36 CylIeCTBOBaHUS. MICTOUHUKH https://m.edsoo.ru/ff0a
DIIEKTPUYECKOT0 TOKA 95a4
bu6mnorexa IJOK
37 JlefcTBUS DIEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0a
96b2
VYpok-uccnenoranue "JlelictBue
38 AIIEKTPUYECKOTO MOJIA HA POBOJHUKHU U 1
TUJIEKTPUKA"
DNEKTPUICCKUN TOK B METaJLIaX, YKUIKOCTSIX bubmiorexa LIOK
39 P > I https://m.edsoo.ru/ff0a
U ra3ax
9838
40 DJIeKTpUYECKas LeNb U €€ COCTaBHbIC YaCTH
bu6mnorexa IJOK
Cuna Toka. JIJabopaTopnas pabota
41 | paTopHai p | 0.5 https://m.edsoo.ru/ff0a
N3mepenne u peryampoBaHue CUITbI TOKA
8bd6
DIIEKTpUYECKOE HanpshKeHue. BombTmerp. bubnuoreka [JOK
42 JlabopatopHas padora "M3Mepenue u 0.5 https://m.edsoo.ru/ff0a
pEryJINpOBAHUE HAIIPSKEHHUS" 9¢l4
43 ConpoTuBIEHUE NMPOBOJHUKA. Y IEIBHOE Bu6morexa IIOK

COIIPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0a




a738

Jlabopatopnas pabota "3aBUCUMOCTb
AIIEKTPUUECKOTO COMTPOTHUBIICHHUS

bu6mnorexa IJOK

44 https://m.edsoo.ru/ff0a
MIPOBOJIHUKA OT €T0 JJINHBI, TUIOIIA I 2738
IIONIEPEYHOr0 CEYEHUS U MaTepruaa” —
bu6nmoreka IJOK
3aBUCUMOCTH CHIIBI TOKA OT HaIPSKEHUSI.
45 https://m.edsoo.ru/ff0a
3akoH OMa 1 y4acTKa 1enu
ad44a
Jlaboparopuas padora "Uccinenosanue
3a s) of cp OKa €ro uepes Bubnmorexa [IOK
BHCHUMOCTH CHJIbI TOKA, HIYIIETO U
46 J P https://m.edsoo.ru/ff0a
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U 0de
HamnpsbKeHUs Ha pe3ucrope”
47 [TocnenoBaTenpHOE M TapaJUIeIbHOE
COCIMHEHHUS MPOBOTHUKOB
Jla6opaTopnas padora "IIpoBepka nmpasuia
cnomgﬂnﬂpﬂan I;I)KeHI/If;I npn e buommorexa OK
48 P P https://m.edsoo.ru/ff0a
MOCJIeI0BATEIIbHOM COCIMHEHUH JIBYX 2358
pe3uctopoB” —
JlaGopartopnas padota "[IpoBepka npaBuia bubmmnoreka [IOK
49 JUISL CUJIBI TOKA TIPH Mapajijie IbHOM https://m.edsoo.ru/ff0a

COEAMHEHUHU PE3UCTOPOB"

adle




Pewenne 3a1au Ha mpuMeHeHue 3akoHa Oma

bu6mnorexa IJOK

50 https://m.edsoo.ru/ff0a
JUTSL PA3IUIHOTO COSAMHEHHUS MPOBOTHUKOB Ra
a
bu6anorexa IJOK
PaboTa 1 MOIITHOCTB AJIEKTPUICCKOTO TOKA.
51 https://m.edsoo.ru/ff0a
3akoH J[xoynsa-Jlenna
b124
bu6nmmoreka I{JOK
JlaGopaTopnas padora "OnpencncHue
52 patoprat p P | https://m.edsoo.ru/ff0a
pabOThI M MOIITHOCTH DJIEKTPUICCKOTO TOKA b3e0
DJIEKTPUYECKUE LIETH U OTpeOUuTeNn bubmuoreka [JOK
53 AJIeKTpUUeCcKoi sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0a
3aMbIKaHHUE b660
54 [IocTossHHBIE MAarHUTHI, KX B3aMMOJCHCTBHUE
VYpok-uccinenosanue "M3yueHue moneu bubmmorexa OK
55 P " Y https://m.edsoo.ru/ff0a
MTOCTOSIHHBIX MarHUTOB
c3d0
bu6nmmoreka IJOK
MarxauTtHoe 1noJyie. MarHuTHOE 110Ji€ 3eMId U 1
56 https://m.edsoo.ru/ff0a
€ro 3HAUCHHE JJIS KU3HH Ha 3eMJIe
cOba
[ToaroToBka K KOHTPOJILHOU paboTe MO TeMe
57 8 P P bubmmoreka IJOK

"DnekTpudecKue 3apsaabl. 3apsHKEHHbIC Tella
1 uxX B3auMoaencTBud. IlocTosIHHBIN

https://m.edsoo.ru/ff0a




AIEKTPUYECKUHN TOK"

bd2c

KoHnTponbsHas pabora 1o teme
"OneKTpuYeCKUe 3apsIbl. 3apsIKEHHBIE TEJa

bu6mnorexa IJOK

58 1 ux B3auMojaeiicteus. [locToSHHBIN https://m.edsoo.ru/ff0a
anekTpuueckuil Tok" / Beepoccuiickas bea8
poBepoyHas pabora
Pab6ota ¢ Texcrtamu 1o teme "IlocTosSHHBIH bu6mnorexa IJOK

59 anekTpuueckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0a
poBepoyHas pabora cdc6
OmneiT Opcrena. MarHutHoe mosne bubnmnoreka [IOK

60 AIIEKTPUUYECKOr0 TOKa MarHuTHoe 1ose https://m.edsoo.ru/ff0a
KATYILKH C TOKOM cld2
[IpuMeHeHUE INEKTPOMArHUTOB B TEXHUKE. bubnmnoreka LIOK

61 JlabopatopHas padora "M3ydeHue neicTBUs 0.5 https://m.edsoo.ru/ff0a
MAarHUTHOTIO IOJISl Ha MPOBOAHUK C TOKOM" c74a
DNEeKTPOABUTATENb TOCTOSHHOIO TOKA.
Hcnonp30BaHue 2IEKTPOABUTATEIEN B bubmmnoreka [IOK

62 TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. https://m.edsoo.ru/ff0a
JlaGoparopnas pabota "KoHcTpyupoBanue u c86¢
U3y4eHue paboThl 3JIEKTpoaABUTraTeNs"

63 Omnbitel apanes. 3aKOH 3JIEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna




Dnektporeneparop. CrocoOb! MOTyUYeHHs
64 AIEKTPUYECKON IHEPTUU. DIEKTPOCTAHIIUN 1
Ha BO300OHOBIIIEMBIX HCTOYHUKAX YHEPTUU
65 [ToaroToBka K KOHTPOJILHOM paboTeE MO TEMe |
"INeKTpUYECKUE U MarHUTHBIC SIBJICHUS"
KouTponwshas pabora o teme bubmiorewa LIOK
66 | P P | 1 https://m.edsoo.ru/ff0a
DNEeKTpUYECKre U MAarHUTHBIC SBJICHUS b14
cbla
Pabora ¢ Tekcramu no teme "TermnoBeie bubmiorexa LIOK
67 | 1 https://m.edsoo.ru/ff0a
SIBIICHUS
ccoe
68 PaGota ¢ Tekctamu no Teme "MaruutHbie |
ABJICHUS"
OBIIEE KOJIMYECTBO YACOB I1IO 68 14.5

ITPOI'PAMME




9 KJIACC

KonnuecTBo yacos

DJIEKTPOHHbIE
Nen/m | Tema ypoka Beer | KonTtponshsie | [Ipaktuueckue | IU(PPOBBIE
0 pa6OTBI pa6OTBI 06paSOBaT€JIBHI>Ie
pecypchl
| Mexanuueckoe ABrxeHrue. MartepuaibHas |
TOYKA
Cuctema orcueta. OTHOCUTEIHHOC bubmmorexa [TOK
ucrema orcueta. OTHOCUTEIILHOCTD
2 1 https://m.edsoo.ru/ff0a
MEXAHUYECKOTO IBMKEHUS
d474
bubmmoreka IIOK
3 PaBHOMEpHOE MPSIMOIMHENHOE ABUKEHHE 1 https://m.edsoo.ru/ff0a
d19a
4 HepaBHOMepHOE MPSIMOJIMHEWHOE JIBUKECHUE. |
Cpennsis 1 MTHOBEHHas CKOPOCTh
I1 0 elHOE PAaBHOYCKOPEHHOE cHUE bubmorexa HOK
SIMOJIMHENH BHOYCKOPEHHOE IBUKEHUE.
5 YSKO erite p yeKop 1 https://m.edsoo.ru/ff0a
P d8d4
6 CxopocTh MPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO |

nBuxenus. I'paduk ckopoctu




JlabopatopHas pabota "OnpeneneHue

bubmmoteka I{JOK

7 YCKOPEHUS TeJla IPU PABHOYCKOPEHHOM https://m.edsoo.ru/ff0a
JIBMOKCHUH 110 HAaKJIOHHOM INIOCKOCTH" dblg¥
8 CBo0Ooanoe nanenue tei. OneliTe! [ anunes
PaBHOMEpHOE NBMXKEHHE 11O OKPYKHOCTH. bubmuorexa [JOK
9 Ilepuon u yactora obpauieHus. Jluneitnas u https://m.edsoo.ru/ff0a
YTJIOBAsI CKOPOCTH el76
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
bu6mmoreka IJOK
11 [Tepseriit 3akon HeroToHa. BekTop cuiib https://m.edsoo.ru/ff0a
e612
Bropoii 3akon Herotona. PaBHoaercTByomas bubmnoreia LIOK
TOpOH H HetoToHa. PaBH
12 P A yIOH https://m.edsoo.ru/ff0a
cuia
e72a
bubmmoreka IIOK
13 Tpetuit 3akoH HetotoHa. Cyneprno3uiius cui https://m.edsoo.ru/ff0a
€982
Pewenue 3anay Ha CHEHHUE 3aKOHOB bubmmorexa OK
IICHU 9 Ha MPUMEH
14 8 P https://m.edsoo.ru/ff0a
HeroTona
ebbe
15 Cuna ynpyroctu. 3akoH ['yka

bubmmoreka IJOK




https://m.edsoo.ru/ff0a
eca?

16 Pemenue 3amau no teme «Cuia ynpyroctm»
bu6mmoreka IJOK
JIab 0 O
17 AVOPATOPHA paboTa «CIHPEACICHHE https://m.edsoo.ru/ff0a
KECTKOCTH TPYKUHBDY
ee28
bu6anoreka IJOK
18 Cuia TpeHus https://m.edsoo.ru/ff0a
738
bubmmoreka IIOK
19 Pemenue 3ama4 no reme «Cuia TpeHUS» https://m.edsoo.ru/ff0a
fa26
bu6mmoreka IJOK
JIab 6ora "O
20 a0OpaTopHai pabota npez[eneHI/f'e https://m.edsoo.ru/ff0a
Kod(puieHTa TPeHUS CKOJIbKEHUS
f8be
| bubmmoreka [JOK
Pewmenne 3amau no teme "3akoHsl HeroTOHA.
21 \ https://m.edsoo.ru/ff0a
Cuina ynpyroctu. Cuna TpeHust
fb8e
Cuna TSHKECTH B 3aKOH BCEMUPHOTO TATOTEHUS bubmorexa [IOK
22 P ' https://m.edsoo.ru/ff0a

Yckopenne cBOOOTHOTO MaAeHUs

£044




Ypoxk-koHdpepenius " JIBUkeHUE TET BOKPYT

23 rpaBuTaniioHHOro neHTpa (ConHeuHas
cucrema). ['anaktuku"
" bubnuoreka [JOK
Pemenue 3anay no teme "Cumna TSHKECTH U
24 | https://m.edsoo.ru/ff0a
3aKOH BCEMUPHOT'O TATOTEHUS
518
bubmmoreka IIOK
[TepBas kocMuueckas ckopoctb. HeBecoMocTs u
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ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS OCHOBHO!
OBPA30BATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O

OBPA30OBAHIA
7 KIIACC

Kon
IPOBEPSIEMOTO
pe3yJbTara

[IpoBepsiemMbie TIpEAMETHBIC PE3YIBTATHl OCBOCHHSI OCHOBHOM
o0pa3zoBaTeIbLHON MTPOrpaMMbl OCHOBHOT'O OOIIIETr0o
oOpazoBaHUs

1.1

HCIIO0JIb30BATb U3YUCHHBIC ITOHATUA

1.2

pas3an4daTs ABJICHHUA 110 OIIMCAHHNIO UX XaPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHNX JAaHHOC (1)I/I3I/I‘—IGCKOC
SABJICHHUC

1.3

pacro3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3UUECKUX SBJICHUN B
OKPY’KaloIeM MUpPE, B TOM YUCie PU3NUECKUE SIBICHUS B
MPUPOJIE, IIPU FTOM NEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHY10, BBIACISThH CYIIECTBEHHbIE CBOMCTBA (TTPU3HAKH)
(bU3MYECKUX SBJICHUI

1.4

OTKCHIBaTh U3yUEHHBIEC CBOMCTBA TeN U (PU3HUECKUE SBICHMUS,
UCTIONB3YS GU3NYECKUE BEIUYUHBI, IPU OMMCAHUN TTPABHIIBHO
TPAKTOBATh (PU3MUECKUI CMBICT UCTIOIB3yEMbIX BETUUHH, UX
0003HaYeHUs U €AUHULBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(opMyIIbl, CBA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMU BEIUYUHAMU, CTPOUTH IpaMKK U3yUEHHBIX
3aBUCUMOCTEN PU3NYECKUX BETUUHH

1.5

XapaKTepru30BaTh CBOMCTBA Tel, PUHUECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJIb3YSl U3YUEHHbIE 3aKOHBI, IIPU 3TOM JIaBaTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aITUCHIBAThH €TI0
MaTeMaTH4YeCKOEe BhIpaKEHUE

1.6

OOBSACHATHh PU3NYECKUE SABJICHHUSI, POLIECCHI U CBOMCTBA TE, B
TOM YUCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-
OPHUEHTUPOBAHHOTO XapaKTepa: BbISIBIATH IPUYNHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OObsICHEHHE U3 1 — 2
JIOTUYECKHUX I11aroB C ONOPOU Ha | — 2 U3y4eHHBIX CBOWCTBA
(bu3nyeCcKuX sIBJICHUHN, PU3NYECKUX 3aKOHA WIH




3aKOHOMEPHOCTHU

1.7

peliatb pacy€THbIE 3a7a4u B 1 — 2 1€HCTBUS, UCTIOJIb3Y S
3aKOHBI U ()OPMYJIbI, CBA3bIBAIOIINE (PU3UUECKHUE BETUUMHBI: Ha
OCHOBE aHaJIM3a YCIOBHUs 331a4H 3alMChIBAaTh KPATKOE
yCJIOBHE, OJICTABIATh (PU3UUECKUE BEIUUMHBI B POPMYJIBI U
IPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE IAHHBIE,
HEoOXO0IUMBbIE JJI PEIICHUS 3a1a4, OIIEHUBATh
PEATMCTUYHOCTh TOTYYEHHON (HPU3UYECKON BEIMUNHBI

1.8

pacno3HaBaTh MNPoOJIEMbI, KOTOPbIE MOKHO PELIUTH MPHU
oMoy GU3NYECKUX METOJIOB, B OMMCAHUU UCCIIETOBAHMS
BBIJIEIISATH MIPOBEPSIEMOE MPETION0KEHHE (TUTIOTE3Y ),
pasinyaTth U HHTEPHPETUPOBATH NOJIYYEHHBIN PE3YIIbTAaT,
HAXOJIUTh OIMUOKH B XOJ€ OIBITA, /IEJaTh BBIBOJIBI IO €TI0
pe3yabTaram

1.9

MIPOBOJIUTH OTIBITHI 1O HAOIOACHHUIO (DU3HUUECKUX SBICHUM UITN
(bu3HYEeCKUX CBOWMCTB Tel: (hOPMYITUPOBATH MPOBEPSIEMBIC
MIPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MIPEII0KEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH X0 OTIBITA U (DOPMYIHUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATH IIPSIMbIE U3MEPEHHUSI C UCIIOJIb30BAHUEM
AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3AMUCHIBATH MMOKA3AHUS
prUOOPOB C YIETOM 3aTaHHON aOCOFOTHON TTOTPEITHOCTH
U3MEPEHUN

1.11

IIPOBOAUTH UCCIEA0BAHNUE 3aBUCIMOCTH OJTHOU (PU3HUECKOM
BEJIMYUHBI OT APYTOM C UCHOJIb30BAHUEM IIPSMbBIX H3MEPEHUN,
y4acTBOBaTh B TUTAHUPOBAHUU YI€OHOTO UCCIICTOBAHMSI,
coOHMpaTh YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIETYS
MPEUI0)KEHHOMY I1J1aHy, (PUKCUPOBATh PE3YJIbTAThI
MOJTY4YE€HHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMUUH B BUJIE
MIPEUIOKEHHBIX TaOJIHI] ¥ TpaUKOB, Je7aTh BHIBOJIBI IO
pe3yJibTaTaM UCCIIEI0BaHUS

1.12

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH,
cieays NpeyioKEHHON HHCTPYKIHH: TIPYU BBITIOJIHEHUHU
M3MEpPEHU COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U




BBIUMCIISATHh 3HAUCHHUE NCKOMOM BEJINMYHNHbI

1.13

coOJII01aTh TPaBUJIa TEXHUKH 0€30M1aCHOCTH MpU padoTe ¢
1a60paTOPHBIM 000PYAOBaHUEM

1.14

YKa3bIBaTh NPUHIIMIIBI ACUCTBUS TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTepHU30BaTh NPUHLIMIIBI AEHCTBUS N3YUEHHBIX
MPUOOPOB M TEXHUYECKUX YCTPOICTB C MOMOUIBIO UX
OMMCAHMS, UCTIOJb3YS 3HAHMS O CBOMCTBAX (PM3HUECKUX
ABJICHUM U HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HH(OPMAIIUIO O IPUMEPAX )
MIPAKTUYECKOT0 UCTIONb30BaHUS (PU3NUECKUX 3HAHUH B
MOBCETHEBHOM JKM3HU JIJIs1 0OecriedeHus: 0€30MacHOCTH MpH
oOpalieHuu ¢ NpuodopaMu U TEXHUUYECKUMU YCTPOICTBAMU,
COXpaHEHUSs 3/I0POBbsI U COOJIIOICHHSI HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KAIOLIEN cpefie

1.16

OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(GOPMALIH B CETH
HNHTEpHET B COOTBETCTBUH C 33/IaHHBIM ITIOMCKOBBIM 3aIPOCOM,
Ha OCHOBE UMEIOLINXCS 3HAHUW U IIyTEM CPABHEHUS
Pa3TUYHBIX UICTOYHUKOB BBIJIEIATH HHGOPMAIIHIO, KOTOpas
SBJISIETCSI IPOTUBOPEUYNBON MITH MOXKET OBITh HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPU BBITTOJHEHUH YUEOHBIX 3aJaHUMN
HAYYHOTIOMYJISIPHYIO JINTEPATypy (PU3MUECKOr0 COACpKaHuUs,
CIIPaBOYHbBIE MAaTEPUAIIBL, PECYPCHI ceTh VIHTEepHET, BIaaeTh
nmpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMUs
uH(MOpMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE
COOOIICHHS Ha OCHOBE 2 — 3 UCTOYHUKOB WH(MOpMAITUU
(¢u3nyecKoro copepkaHus, B TOM YUCIe MyOIHMYHO J1eaTh
KpaTKue COOOIIEHUS O pe3ybTaTaxX MPOEKTOB MM yU4eOHBIX
MCCIIEIOBAHNM, TP 3TOM I'PAMOTHO HUCIIOJb30BaTh N3y4YECHHBIN
MOHATUIHBIN anmapat Kypca (U3UKH, COTPOBOKIAThH
BBICTYIUIEHUE NIPE3CHTALMEN

1.19

IIPH BBITIOJIHCHUHA y‘-Ie6HbIX ITPOCKTOB " I/ICCJ'ICI[OBaHI/Iﬁ
pacupeacisiTh 00s3aHHOCTH B I'pynnice B COOTBECTCTBHUH C




MMOCTaBJICHHBIMH 3aJ]a4aMH, CJICIUThH 3a BBHIITOJIHCHUEM ILIaHA
NIENCTBHH, aJlcKBaTHO OIIEHUBAThL COOCTBEHHBIN BKJIAJ B
JESATEeNIbHOCTD IPYMIIbI, BRICTPAUBAaTh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBasE MHEHHE OKPYKAIOIIHNX

8 KIIACC

Kon
IPOBEPSIEMOTO
pe3yJbTara

[IpoBepsiemMbie TIpEAMETHBIC PE3YIBTATHl OCBOCHHSI OCHOBHOM
o0pa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIIETr0O
oOpazoBaHUs

1.1

HCIIOJB30BAaTh IIOHATHUA

1.2

pas3an4daTs ABJICHHUA 110 OIIMCAHHNIO UX XaPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHNX JAaHHOC (1)I/I3I/I‘—IGCI(OC
SABJICHHUC

1.3

pacrno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3UUECKUX SBJICHUN B
OKPY’KaloIeM MUpPE, B TOM YuCie GU3NUECKHE SIBICHUS B
MPUPOJIE, IIPU FTOM NEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACISThH CYyIIECTBEHHbIC CBOMCTBA (ITPU3HAKH)
(bU3MYECKUX SBJICHUI

1.4

OIKCHIBaTh U3yUEHHBIEC CBOMCTBA TeN U (PU3HUECKUE SBICHMUS,
UCTIONB3YS GU3NYECKUE BEIUYUHBL, IPU OMMCAHUN TTPABHIIBHO
TPaKTOBATh (PU3MUECKUI CMBICT UCTIOIB3yEMbIX BETUUHH,
0003HaY€HUs U €AUHULBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(opMyIIbl, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C
JAPYTUMU BEIUYUHAMU, CTPOUTH IpaMKK U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepru30BaTh CBOMCTBA Tel, PUHUECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJIb3YSl U3YUEHHbIE 3aKOHBI, IIPU 3TOM JIaBaTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aITUCHIBAThH €TI0
MaTeMaTH4YEeCKOEe BhIpaKEHUE

1.6

OOBSACHATH (PU3NYECKUE MTPOLIECCH] U CBOICTBA TEJI, B TOM
YHCJI€ U B KOHTEKCTE CUTYyallUid MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BHIABISATh MPUUNHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH 00BbACHEHUE U3 | — 2 JTIOTMYECKUX IIArOB C IOMOIIBIO




1 — 2 U3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUHN, PU3ZHMUECKHUX
3aKOHA UJIU 3aKOHOMEPHOCTH

1.7

peliath pac4ETHbIC 3a7a4u B 2 — 3 NEHCTBUSA, UCTIOJIb3Y S
3aKOHBI U ()OPMYJIbI, CBA3bIBAIOIINE (U3UUECKHUE BETUUMHBI: Ha
OCHOBE aHaJM3a YCIOBHUs 3aJ1a4H 3alUChIBATh KPATKOE
YCJIOBHE, BBISIBIIATh HEAOCTATOK JAHHBIX JJIS1 PEIICHUS 3a/1a4H,
BBIOMpATH 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE VISl €€ pelieHus,
IIPOBOJUTH PACUETHI U CPABHUBATH ITOJIyYEHHOE 3HAYCHUE
(U3UYECKOM BEIMYUHBI C U3BECTHBIMU JIAHHBIMU

1.8

paciio3HaBaTb HpO6JICMI)I, KOTOPBIC MOKHO PCIINUTD IIPU
IIOMOIIH (bHSPI“ICCKHX MCTOAOB, UCITIOJb3YA OIMMCAHHC
HCCICAO0BaHN:A, BBIACIIATDH ITPOBEPACMOC IIPCAIIOTI0KCHHIC,
OLOCHHUBATDH IIPABUJIBHOCTD IIOPAAKA IIPOBCACHUA UCCIICAOBAHUA,
A€J1aTb BBIBO/bI

1.9

MIPOBOJIUTH OTIBITHI 1O HAOIOACHHUIO (DU3HUUECKUX SBICHUM UITN
(bu3HYEeCKUX CBOWMCTB Tel: (hOPMYITUPOBATH MPOBEPSIEMBIC
MIPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MIPEII0KEHHOTO
000pyI0BaHUS, OMMCHIBATH XOJI ONBITA U (DOPMYIUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM
aHaJIOTOBBIX TPUOOPOB U TATYMKOB (PU3UUECKUX BEIUUMH,
CPaBHHBATh PE3YJIbTATHl U3MEPEHUH C YYETOM 3aJaHHOMN
abCONIOTHOM MOTPEUTHOCTH

1.11

IIPOBOAUTH UCCIEA0BAHNUE 3aBUCIMOCTH OJTHOU (PU3HUECKOM
BEJIMYUHBI OT APYTOM C UCHOJIb30BAHUEM IIPSMbBIX H3MEPEHUN:
IJIAHUPOBATH UCCIIEIOBAHUE, COOUPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHUS, CIIENYS NPEIIOKEHHOMY IIJIaHY,
(buKCUPOBaTh PE3yIbTATHI OJYYEHHON 3aBUCUMOCTH B BU/JIE
Ta0IuUIl U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3ysibTaTaM
HCCIICIOBAHUS

1.12

MIPOBOJUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEITUUHH:
IJIAHUPOBATH U3MEPEHMSI, COOMPATH SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEysl IPEMJIOKEHHON NHCTPYKIINH, U BEIYUCIIATH
3HAYCHUE BEJINYUHBI




1.13

coOJII01aTh TPaBUiIa TEXHUKHU 0€30MaCHOCTH MpU padboTe ¢
71a00paTOPHBIM 000PYyI0BaHUEM

1.14

XapaKTepHU30BaTh NPUHILIMIBI JEHCTBUS U3YYEHHBIX TPUOOPOB
Y TEXHUYECKUX YCTPOUCTB C OIOPOM HA UX OIMUCAHUS,
UCIIOJIb3YsI 3HAHUSI O CBOMCTBAaX (PU3NYECKUX SIBICHUHN U
HEoO0X0oAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh NPOCTHIE TEXHUUECKNE YCTPOUCTBA U
U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM U CXEMaTUYHbBIM
PUCYHKAM, COCTABIISITh CXEMBI DJICKTPUUECKUX LIETIEHN C
MOCJIEI0OBATENILHBIM U MapaJlIeIbHbIM COSIMHEHUEM
AJIEMEHTOB, pasjinyas yCJIOBHbIE 0003HAUCHUS DJIEMEHTOB
BJICKTPUYECKUX LIETICH

1.16

NPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpax)
MPaKTHYECKOTO MCIIOIh30BaHMsI (PU3NIECKIX 3HAHUH B
MOBCEHEBHOM JKU3HU 1J1s1 0OecrieueHrs 0€30MacHOCTH Mpu
oOpalieHuu ¢ MpuoopaMu U TEXHUUYECKUMHU yCTPONCTBAMH,
COXpaHEHUS 3/I0POBbSI U COOJTFOICHHSI HOPM IKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJie

1.17

OCYIIECTBIISATH TOUCK MHPOPMAIINH PU3UUECKOTO COACPIKAHUS
B ceTu MIHTEpHET, Ha OCHOBE MMEIOLIMXCS 3HAHUU U TyTEM
CpaBHEHUS JOTOTHUTEIbHBIX HCTOYHUKOB BBIJICIISITH
nH()OPMAITHIO, KOTOPAs SBISIETCS] MPOTUBOPEUNBON HUITH MOXKET
OBITh HEIOCTOBEPHOU

1.18

MCITI0JIB30BATh TIPH BBHITTOJTHEHUH YICOHBIX 3aJJaHUI HAYYHO-
MOMYJISIPHYIO JINTEPATypy GU3HUECKOTO COACPKAHUS,
CIIPABOYHbBIE MATEPHUAIIBI, PECYPCHI ceTH MIHTEepHET; BlIaieTh
MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPEOOPa30BAHUS
nH(pOpMAaIIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3aaBaTh COOCTBEHHbBIE TMCbMEHHBIE U KPATKHUE YCTHBIE
coobmeHus1, 000011ast UHGOPMALIHIO U3 HECKOIBKUX
MCTOYHHUKOB (PU3MUYECKOIO COAECPKAHNUA, B TOM YHCIIE
MyOJMYHO MPEACTABIATH PE3YJIbTaThl MPOEKTHON WIIN
HCCIIEI0BATENbCKOMN AESTENBHOCTH, TP 3TOM I'PAMOTHO
HCII0JI30BAaTh U3YYEHHBIN IMOHATUWHBIN alapar Kypca




(u3HKH, COMPOBOXK/IATH BBICTYIUIEHUE MTPe3eHTalen

1.20

IIPU BBIMOJIHEHUHU YUYEOHBIX TPOEKTOB M UCCIEIOBAaHUIN
(pu3HUYECKUX MPOLIECCOB PaCIpenesaTh 00SI3aHHOCTH B TpYMIIe
B COOTBETCTBHUU C NIOCTaBJIECHHBIMH 3aJ]a4aMHU, CJIEIUTh 32
BBIIIOJIHEHUEM ILJIaHA IEHCTBUN U KOPPEKTUPOBATH €TO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJl B IEATEIHHOCTD
IPYIIIbI, BEICTPAaUBATh KOMMYHHUKAaTHBHOE B3aMMOJIENCTBUE,
NPOSIBIISISI TOTOBHOCTD pa3peniaTb KOH(QIUKTHI

9 KIIACC

Kon
IPOBEPSIEMOTO
pe3yJibTara

[IpoBepsiemMbie TIpeAMETHBIC PE3YIBTATHl OCBOCHHSI OCHOBHOM
o0pazoBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIIETro
oOpazoBaHUs

1.1

HCIIO0JIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pa3nuyaTh SBJICHHUS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE
SIBJICHUE

1.3

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3NUECKUX SBJICHUN B
OKPY’KaloIeM MUpPE, B TOM Yucie GU3NUECKUE SIBICHUS B
MIPUPO/JIE, IPU FTOM NEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHY10, BBIACISThH CYIIIECTBEHHbIC CBOMCTBA (ITPU3HAKH)
(bU3MYECKUX SBJICHUI

1.4

OIKCHIBATh U3yUEHHBIEC CBOMCTBA TeN U (PU3HUECKUE SBICHHUS,
UCTIONB3YS GU3NYECKUE BEIMYUHBI, IPU OMIMCAHUN TTPABHIIBHO
TPaKTOBaTh (PU3NUECKUI CMBICII UCIIOIb3YyEMBIX BEJTUYMH,
0003HaYEHUs U €AUHULBI (PUINYECKUX BEIUYHMH, HAXOIUTh
(opMyIIbl, CBA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMU BETUYUHAMU, CTPOUTH TpaMKK U3yUEHHBIX
3aBUCUMOCTEN PU3NYECKUX BETUUHH

1.5

XapaKTepru30BaTh CBOMCTBA Tel, PU3HUECKUE SIBICHUS U
MPOIIECCHI, UCTIOJIb3YS U3YUCHHbIE 3aKOHBI, IIPU 3TOM JIaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIUCHIBATh €r0




MaTCMaTHYCCKOC BLIPAXKCHHC

1.6

OOBSACHATH (PU3NYECKUE MTPOLIECCH] U CBOICTBA TEJI, B TOM
YHCJI€ U B KOHTEKCTE CUTYalUl MPaKTUKO-OPUEHTHPOBAHHOTO
XapaKkTepa: BHIABISATh MPUUNHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH O0BACHEHHE U3 2 — 3 JJOTUYECKUX I1aroB C TOMOIIBIO
2 — 3 u3y4EHHBIX CBOICTBA PU3NUECKUX ABICHUM, (PU3NUECKUX
3aKOHA WJIHM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIC 3a/1a4u (OMUparolyecs Ha cucteMy u3 2 — 3
ypaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U (DOPMYITBI, CBA3BIBAIOIIHE
bu3nyecKre BEIMUUHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a7a9n
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE WITH
M30BITOYHBIC IaHHbBIE, BRLIOUPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOUMbIE JJIs1 PELLEHUs], IPOBOIUTH PACUETHI U OLICHUBATD
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHUS (PU3NUECKON
BEITUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MpU
MOMOUIN (PU3UUECKUX METOJIOB, UCIIOJIb3YS OMHCAHUE
WCCIICIOBAHMSI, BBIIEIATH IIPOBEPSIEMOE IPEATIONOKEHNUE,
OLICHUBATH IIPABUIIBHOCTD MOPAAKA POBEACHUS UCCIENOBAHNS,
JIeJIaTh BBIBOJIbI, UHTEPIPETHPOBATH PE3YITATH HAOIIOACHHIM
Y OTIBITOB

1.9

MIPOBOAMTD OTBITHI IO HAOTIOACHUIO (PU3UUECKUX SBJICHUI WU
(¢U3NIECKUX CBOICTB TEJ: CAMOCTOSITENIFHO COOUPATh
YCTaHOBKY U3 M30BITOUHOTO HaOopa 000py10BaHUs, ONKCHIBATH
X0/l OTbITA U €0 PE3yJIbTaThl, POPMYIHPOBATH BHIBOBI

1.10

MPOBOAMTD MPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHHUIH,
OTIpEe/IETISisl CpeHEE 3HAUCHNE U3MEPSIEMON BETMUHHBI
(bokycHoOe paccTosiHUE COOMpAIOIIEH JIMH3bI), 000CHOBBLIBATH
BBIOOp crioco0a u3MepeHus (M3MepUTeILHOro Npudopa)

1.11

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BETNINH
C UCIOJIb30BAHUEM TPSMBIX U3MEPEHUH: TIJIAHUPOBATH
HCCJIEeI0BAHNE, CAMOCTOSITENIbHO COOUPATh YCTAHOBKY,
(buKCUpOBaTh PE3yIbTATHI OJYYEHHON 3aBUCUMOCTH
(bU3MYECKUX BEJIMUUH B BUJIE TAOJIHUIM I'paduKOB, J1eJaTh




BBIBOJEI 11O pE3YyJIbTaTaM UCCICAOBAHNA

1.12

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUHH:
IUIAaHUPOBATH U3MEPEHMSI, COOMPATH SKCIEPUMEHTAIbHYIO
YCTAHOBKY W BBIIOJIHATh U3MEPEHUS, CIEAYS MPEIT0KEHHON
MHCTPYKLHH, BBIYUCIIATh 3HAYEHNUE BEJIMYUHBI U
AHAJIU3UPOBATH IIOJIyYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOU
[OTPELIHOCTU U3MEPEHUN

1.13

coOJII01aTh TPaBUJIa TEXHUKHU 0€30MaCHOCTH MpU padboTe ¢
71a00paTOPHBIM 000PYyI0BaHUEM

1.14

pasinyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3UUECKUX
MoOJIesIeii: MaTepualibHas TOUKa, abCOMIOTHO TBEPAOE TEJIO,
TOYEYHBIA UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, IJIaHeTapHas
MOJIETb aTOMa, HyKJIOHHAsi MOJIENIb ATOMHOTO siApa

1.15

XapaKTepU30BaTh MPUHIIMIIBI ISUCTBUS U3YUCHHBIX TPUOOPOB
Y TEXHUYECKUX YCTPOUCTB C ONIOPOM HA UX OIKUCAHMUS,
UCIIOJIb3YsI 3HAHUS O CBOMCTBAaX (PU3NYECKUX SIBICHUHN U
HeoOxo1uMble (PU3NUECKUE 3aKOHOMEPHOCTH

1.16

HCITOJIB30BaTh CXEMBI U CXEMATHYHbBIE PUCYHKH M3yYCeHHBIX
TEXHUYECCKUX YCTPOUCTB, U3MEPHUTEIILHBIX MPUOOPOB U
TEXHOJIOTHYECKHX TPOIIECCOB MPH PEIICHUN yueOHO-
NPaKTHYECKUX 3a/1a4, ONTUIECCKUE CXEMBI JJIsI TOCTPOCHHUS
N300pa)KEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3e

1.17

NPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TTPUMEpax)
NPaKTHYECKOTO MCIIOIh30BaHMsI (PU3NIECKIX 3HAHUH B
TIOBCETHEBHOM JKU3HU 11 00ecriedeHns: 0€30TIaCHOCTH TPH
oOpalieHuu ¢ MpuOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3/I0POBbs U COOJTIOICHHSI HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAOIIEH cpelie

1.18

OCYUIECTBJISATh MOUCK MHPOPMAIINH PU3UUYECKOTO COACPIKAHUS
B cetu MlHTEepHET, cCaMOCTOSITENNbHO (hOPMYTUPYS TOUCKOBBIH
3ampoC, HAXOAUTH ITYTH ONPEAEIIEHUS JOCTOBEPHOCTH
MOJIYYeHHOM MH(OPMAITMK HA OCHOBE UMEIOIIMXCS 3HAHUH U
JOTIOJTHUTEIIBHBIX HCTOYHUKOB




1.19

WCIIOJI30BaTh TP BHITIOJIHEHUN YUEOHBIX 3a/IaHUI HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO COJEPKAHUS,
CIIpaBOYHbBIC MaTEpUAJIbI, PECYPCHI ceTh MIHTEepHET; BlIaIeTh
npuéMaM# KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHuUs
nH(pOpMAaIU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIC MMCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB
(U3UYECKOTO COJIEPIKAHMS, ITyOJIMYHO MPEICTABIISATh
pEe3yabTaThl IPOCKTHOM WJIM UCCIICA0BATEIBCKON
JNEATENBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh U3y4YEHHBIN
MOHSATUWHBIN ammapat u3y4aeMoro pasjaena GUu3uku u
COIIPOBOX/ATh BBICTYIJICHUE MTPE3EHTALIMEN C YUETOM
O0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

MIPY BBIMIOJTHEHUHU YUY€OHBIX TPOCKTOB M UCCIIEOBAaHUIN
(M3UYECKUX MPOIIECCOB PACIIPEACIIATh 00S3aHHOCTH B TPYIITIE
B COOTBETCTBUH C MOCTABIICHHBIMU 33Jja4aMH, CICAUTH 32
BBINOJIHEHUEM TUJIaHA JIEUCTBUM U KOPPEKTUPOBATH €T0,
aJICKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAJl B IESITEILHOCTh
IPYMNIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMO/ICMCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTb KOHQIUKTHI




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

7 KIIACC

Kon
pazzaena

Kon
nJIEMEHTA

[IpoBepsieMbi€ 3JIEMEHTHI COAEPHKAHUS

OU3NKA U

EE POJIb B TIO3HAHNM OKPYXXAIOIIETO MHPA

1.1

®u3nka — HayKa 0 Ipupojie. SABiIeHUs NPUPOIBL.
dusndecKkue ABICHUA: MEXaHUYECKUE, TEIIOBLIE,
JIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE

1.2

duznyeckue BenuuuHbl. 3mepenne puanyeckux
BennunH. Ousnueckue npudopsl. [lorpemHocts
u3MepeHun. MexayHapoaHas CUCTEMa €IMHUI]

1.3

EcTecTBeHHOHAYUYHBIN METOJT TO3HAHUA: HAOIIOIEHHUE,
MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Ha0JII0JaeMOT0 SBJICHUS

1.4

Onucanue GU3NYECKUX SABICHUHN C TOMOIIIBIO MOJIEeH

1.5

[IpakTrueckue pabOTHI:

N3mepenne paccTosHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.
OrnpeneneHue pa3MepoB MajbIX TeJl.

N3mepenne temMneparypbl IpyU MOMOIIHN KUJIKOCTHOTO
TEPMOMETPA U JAaTYUKA TEMIIEPATypPhl

I[TEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEIIIECTBA

2.1

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpHI.
OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BENIECTBA

2.2

JIBmkeHre yacTull BemiecTBa. CBsi3b CKOPOCTH
JBW)KCHUS YaCTHII C TeMIIepaTypoid. bpoyHoBckoe
nBuxKeHue, muddys3us

2.3

BSaHMOJICfICTBHC JacCTull BCIICCTBA. IPUTXXKCHUEC U




OTTAJIKMBAHUC

2.4

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE T'a30B,
KUAKOCTEN U TBEPABIX (KPUCTATIIUYECKHX) TEJl.
B3anMocBs3b MeXy CBOMCTBAMH BEILECTB B PA3HBIX
arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJIIPHBIM
CTpPOEHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUMN BOJIBI

2.6

[IpakTrueckue pabOTHI:

Onenka nuaMeTpa aToMa METOJI0M PsJIOB (¢
UCI0JIb30BaHueM (oTorpaduit).

OneITH IO Ha6J'II-0I[CHI/IIO TCIJIOBOI'O paCIINPCHUA
ra3oB.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUJIT
MOJIEKYJISIPHOTO MPUTSKEHUS

JIBVDKEHUE U B3AMMOJIEVICTBUE TEJI

MexaHnndeckoe J1BUKeHUE. PaBHOMEPHOE 1

3.1
HEPaBHOMEPHOE JBUKECHUE
39 Cxopoctb. CpenHsisi CKOPOCTh MTPU HEPABHOMEPHOM
' IBWKECHUU. PacuéTr ImyTu U BpeMEHU IBUKEHHUS
SIBnenne nHepuuu. 3aK0H nHepUMu. B3anmonencreue
33 TEJI KaK IPUYMHA U3MEHEHHSI CKOPOCTH JABUKEHUS TEIL.
Macca kak Mepa UHEpTHOCTH TeJa
34 [InotHOCTE BemecTBa. CBs3b INIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA
3.5 Cuiia Kak XapakTepHCTHKA B3aUMOJIEUCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. MI3smepeHue cuiibl ¢
' HOMOIIBIO JTHHAMOMETPa
37 SIBnenue TAroTeHus U cuia Tsokectu. Cuiia TSKECTH Ha
' Ipyrux miaHerax. Bec rena. Hesecomocts
3.8 Cuna tpenus. TpeHre CKOIbKEHUSI U TPEHUE MOKOSI.




TpeHue B Ipupoae U TEXHUKE

3.9

CroxeHue chl, HallpaBJICHHBIX 11O OJTHOM IIPSMOM.
PaBHoOnelicTBYIOIIAS CUIT

3.10

[IpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKCHHUSI
(mrapuka B KUIKOCTH, MOJICTTH DJICKTPUUIECKOTO
aBTOMOOWIIS U Tak nanee). OnpeaeneHue cpeaHei
CKOPOCTH CKOJIBKCHHUS OpyCKa MU IIapuKa 1mo
HAKJIOHHOH mockocTu. Onpesenenne TIOTHOCTH
TBEpA0TO Tena. ONbITH, IEMOHCTPUPYIOIIKE
3aBUCUMOCTbH pacTshKeHus (1edopMaliviu) Mpy>KUHbI OT
MPWIOKEHHOU CUITbl. OTBITHI, IEMOHCTPUPYIOITHE
3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tela v
XapakTepa CONMPHUKACAIONINXCS TOBEPXHOCTEN

3.11

DU3NYECKUE SIBJIICHUS B IPUPOIE: MPUMEPHI IBUKECHUS
C Pa3JIMYHBIMU CKOPOCTSIMH B )KMBOW M HE)KUBOM
NPUPOJIE, AEUCTBUE CHIIbI TPEHUS B IPUPOJEC U TEXHUKE

3.12

TexHuueckue YCTPOﬁCTBa: AUHAMOMCTP, ITOAUITHUKH

JABJIEHUE

TBEP/BIX TEJL, KUJIKOCTE! U C'A30B

4.1

Hasnenue TBEproro Tena. CnocoObl yMEHBIIEHUS U
YBEJIMYEHHUS 1aBJICHUS

4.2

JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHHS T'a3a OT
00BEMa, TeMIepaTyphl

4.3

[lepenaya naBiieHust TBEPABIMU TEIAMU, KUJAKOCTIMH U
razamu. 3akoH [lackans. [TaeBMaTudecKke MariuHbI

4.4

3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT ITyOUHBI.
['unpocrarnueckuii mapagokc. Coobmaronuecs
cocyzsl. ['napaBnnyeckue MeXaHU3Mbl

4.5

AtMmocdepa 3emiii U aTMOochepHOE JaBICHUE.
[Ipu4nHbBI Cy1IeCTBOBAHUS BO3IYIIHON 000JI0YKH
3emun. OnwiT Toppuuesiu. 3aBUCUMOCTh
aTMOC(EPHOr0 JIaBJICHUs OT BBICOTHI HAJl YPOBHEM




Mops

4.6

N3mepenue atmocdepnoro aasnenus. [Ipubdopst mms
U3MEPEHUs aTMOC(PEPHOTO JaBJICHUS

4.7

JlericTBHE )KMIKOCTH U T'a3a Ha MOrPYKEHHOE B HUX
Teno. BelTankuBaronias (apxumMeaoBa) cujia. 3aKoH
Apxumena

4.8

[ImaBanue ten. Bo3ayxoruiaBanue

4.9

[IpakTruueckue pabOTHI:

HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJIE OT
00BbEMa NMOTpyKEHHOM B KUAKOCTH YaCTH Tea.
OnpeneneHne BITAIKUBAIOIIEH CUJIBL, JEHCTBYOLIEH
Ha TeJIO, MOrPYKEHHOE B )KUAKOCTh. [IpoBepka
HE3aBUCHUMOCTH BBITAIKABAIOIIEH CUJIbI, JEHCTBYIOIICH
Ha TEJO0 B KUJIKOCTH, OT MacChl Teaa. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH
CHUJIBI, ISUCTBYIONIEH HA TEJIO B KHUIKOCTU, OT 00BbEMA
MOTPYKEHHOU B KUJKOCTh YACTH TEJIA U OT INIOTHOCTH
xujakoctu. KoncTpyupoBanue apeoMeTpa Wi
KOHCTPYMPOBAHUE JIOJIKHA U ONIPEJICIICHUE €€
rpy30M0AbEMHOCTH

4.10

du3nvecKue SBICHUS B IPUPOJIC: BIUSHUEC
aTMoc(epHOro JaBICHUS Ha )KHBOW OPTaHH3M,
TIaBaHue PbIO

4.11

TexHuueckue ycTpoicTBa: COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOAOIPOBOIA, THAPABINYECKUN TTpECC,
MaHOMETp, 6apOMeTp, BHICOTOMED, MOPIIHEBON HACOC,
apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPT'UA

5.1 Mexanuueckasi pabota
52 Mexanngeckast MOIITHOCTb
53

[IpocTbie MEXaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs




MII0CKOCTh. [IpaBuio paBHOBECHS pbluara
54 [IpumeHeHune npaBuia paBHOBECHS pblyara K 010Ky
«3onotoe mpaBuwiio» Mexanuku. Koaddurment
5.5 MOJIE3HOTO JIEUCTBHS MeXaHU3MOB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 IToreHianbHast SHEPTUM Tea, HOAHATOrO HaJ 3eMIIEH
5.7 Kunernueckas sneprus
58 [TonmHas MexaHu4eckasi SHEPrusi. 3aKOH U3MEHEHHUS U
' COXPAaHEHUS] MEXaHUYECKON YHEPT U
[IpakTrueckue padbOTHI:
Omnpenenenue paboThl CUIIBI TPEHUS TTPU PABHOMEPHOM
59 JIBM)KEHUHM TeJia IO TOPU30HTAIIBHON TOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHS pblyara.
N3mepenue KII/[ HaknmonHoM miockoctu. M3yueHue
3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUU
5.10 du3NYECKUe SIBJICHUS B PUPO/IC: PbIUArd B TEJIE
' yeioBeKa
TexHu4yeckne yCTpoOMCTBA: pblyar, MOJBHKHBIA U
5.11 HETOIBIKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
[IpoBepsieMbl€ 3JIEMEHTBI COAECPIKAHUS
paszmena | DJIEMEHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE MOJ0KEHUS MONEKYIIPHO-KNHETUUECKOMN
6 6.1 TEOpUH CTPOECHUS BellecTBa. Macca u pa3Mepsbl
' MoIeKyI. ONbIThL, MTOATBEPAKAAIOIINE OCHOBHbBIE
TMIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU




Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOTO
6.2 cocTosinui BemectBa. Kpucraminueckue u amopgHbie
Tena
OOBsicHEeHHE CBONCTB ra30B, JKUAKOCTEN U TBEPIBIX
6.3 TE€JI HA OCHOBE IOJIOKEHUIN
MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CmauMBaHNE U KallWJUISIPHBIE SIBJICHUS
6.5 TenoBoe pacuiMpeHne u cxkaTue
6.6 Temneparypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO
' TEIUIOBOTO JIBUKEHUS YACTHUII
BuyTtpennsist sneprusa. CnocoObl ”3BMEHEHUS
6.7 BHYTPEHHEW SHEPruu: TEILIONepeaadya U COBEPIICHUE
paboThI
6.8 Bunp! Terionepenayun: TemIONPOBOIHOCTD,
' KOHBEKIIUS, U3JIyYEHUE
6.9 KonuuecTBo TemnoTsl. Y aenbHas TEMI0EMKOCTh
' BEIECTBA
6.10 TerooOMeH U TEIJI0BOE paBHOBECHE. Y PABHEHUE
' TEIJIOBOTO OanaHca
6.11 [InaBneHue u OTBEpICBAaHNE KPUCTAINIMYECKUX
' BEILECTB. Y J€JIbHAS TEIUIOTA IUIABJICHUS
[Tapoo6pa3zoBanue u KoHAeHcanus. Mcnapenue.
6.12 Kunenwue. Y nenpHas Teruiora napooopa3oBaHusl.
' 3aBUCUMOCTH TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y AeJbHAs TEIUIOTAa CTOPaHUS
[Tpuniune!l paboTs! TerioBbix asurateneit KI1/]
6.15 TEIJIOBOTO ABUrarensd. TermIoBbIe IBUTATEIN U 3allATa
OKPY’KaroIIEH CPEbI




6.16

3aKOH COXPAHEHUS U MPEBPAILEHUS SDHEPTUH B
TEIIOBBIX IIPOLECCAX

6.17

[IpakTrueckue padbOTHI:

OnpIThl IO OOHAPYKEHUIO TEHCTBUS CUJT
MOJIEKYJIIPHOTO IIPUTSKEHMUS.

OMnBITHI O BBIPALIMBAHUIO KPUCTAIIIOB IOBAPEHHOM
COJIM WJIM caxapa.

OnpIThl 10 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, KUJIKOCTEW U TBEPABIX TEIN.

OHpG,HCJ'ICHI/Ie JaBJICHUA BO3/1yXa B OaytoHE mIIpuIa.

OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT €ro o0bEMa U HarpeBaHUsI WU
OXJIAXKICHUSL.

[IpoBepka runoTe3bl TMHEMHON 3aBUCUMOCTH IJIMHBI
CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKOM TpyOKe OT
TEeMIIepaTyphbl.

Ha6JIIO,Z[eHI/I€ N3MCHCHUA BHYTpCHHeﬁ OHCPIUHU TCJIA B
PE3YJIbTAaTC TCIUIOIICPC a4 U pa6OTBI BHCIIHHX CHIJI.

HccnenoBanue SBIEHUS TEIUIOOOMEHA MpH
CMENIMBAHUU XOJOJHOU U TOPSYEH BOJIBI.

OrnpeneneHue KOJU4YecTBa TeIIOThI, MOJTYyYEeHHOTO
BOJION IIPU TETJIOOOMEHE ¢ HarpeThIM METaUTMYECKUM
LUAJIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoiiecca UCIIapeHUsI.
Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Omnpenenenne y1enbHON TEIUIOTHI IUIABIEHUS JIbJA.

6.18

duznyecKkue SBICHHS B TIPUPOJIC: IIOBEPXHOCTHOE
HATSDKEHUE U KalWJUSIPHBIC SBJICHUS B TIPUPOJIE,
KPUCTAJUIBI B IpUpoie, n3nydenne ConHia,
3aMep3aHue BOJI0EMOB, MOpCKHUE Opu3bl; 00pa3oBaHue




pPOCHI, TYMaHa, UHEsl, CHera.

6.19

TexHu4yeckne yCTpOMCTBA: KAWIISAPBL, IPUMEPBI
WCIIOJIb30BaHUs KPUCTAIIOB, )KUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPBHI, ICUXPOMETP, NapoBasi TypOuHa,
JBUTATEJIb BHYTPEHHETO CrOPaHMSL.

SJIEKTPUUYECKUE U MAT'HUTHLIE ABJIEHUA

7.1 OnekTpu3zanus Ten. [[Ba poaa 3JIeKTpUUYECKHUX 3apsiioB
B3aumoneiicTBue 3apskeHHbIX Tell. 3akoH Kynona
7.2 (3aBHUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3aPSIKEHHBIX TE
OT BEJIMYMHBI 3aPS0B U PACCTOSIHUS MEXK]y TEIaMu)
DnekTpuueckoe noiie. Hanpsok€HHOCTD
7.3 anekTpuyeckoro noiist. [IpuHiun cynepno3nuuu
AJIEKTPUYECKUX MO0JIeH (HA KAYECTBEHHOM YPOBHE)
Hocurenu snexktpuyueckux 3apsaoB. DJIEMEHTaPHBIM
7.4 anekTpuueckuil 3apan. Ctpoenue atoma. [IpoBoaHuku
U JUAJIEKTPUKHU
7.5 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUYECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS
' AIEKTPUUYECKOTO TOKa. ICTOYHUKHU TOCTOSIHHOTO TOKA
JIeHcTBUS IEKTPUUYECKOTO TOKA (TEIIOBOE,
7.7 XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHI TOK B
KUJKOCTAX U razax
73 OnekTpuueckas 1enb. Cuiia Toka. IIEeKTPUIECKoe
' HAIpsHKCHUE
79 ConpoTuBiieHHE MPOBOJHUKA. Y AEIBHOE
' COIIPOTHBIICHHE BEIIECTBA
7.10 3axkon OMa 14 y4acTKa 1enu
711 [TocnenoBaTenbHOE U TapaIeIbHOE COETUMHEHUE

IMPOBOJHHUKOB




712 PabGoTa 1 MOIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
' Jlxoyns — Jlenna

DneKkTpuYecKre UEelu U NOTPEOUTENH dIEKTPUUECKON
sHepruu B ObiTy. KOopoTkoe 3aMblkaHue

714 IlocTosuurie MaruuThl. B3anMoaelicTBHEe MOCTOSIHHBIX
' MArHUTOB

715 MaruautHoe 1oJjie. MarauTHoe moJie 3eMJIA U €ro
’ 3HAYECHUE JUIA )KU3HU HA 3eMIie

716 OmnbiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUIECKOTO
' Toka. [[puMeHeHne 3eKTPOMAarHuTOB B TEXHUKE

JlelicTBHE€ MarHWTHOTO T0JIS1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.
Hcnonp3oBaHKe 31EKTPOABUTATEIIEH B TEXHUYECKUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE

OnbiTel @apanes. SABiaeHNUE JIEKTPOMATHUTHOM
nHaykuu. [Tpasumno Jlenna

OnekTporenepatop. CrocoObl MOTyUYeHUs
7.19 AIEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIMU HA
BO300HOBIISIEMBIX HCTOUHUKAX SHEPTUU

[IpakTruueckue pabOTHI:

OnbITH IO Ha6J'II-0I[CHI/IIO QJICKTPpU3AINHN TCJI
I/IHIIYKHI/IGﬁ " IIPpHU COIIPUKOCHOBCHUMU.

HccnenoBanue neiicTBUSA 3JIEKTPUYECKOTO OIS HA
MPOBOAHUKH U JUDJICKTPHUKH.

7.20 COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEeTH

MOCTOSTHHOT'O TOKA.
N3mepeHne u peryJmpoBaHue CUIIbI TOKA.
N3mepeHune u peryinpoBaHie HAPsHKEHUS.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTHU CUJIbI TOKA, UAYIICTO

4yepe3 Pe3UCTOp, OT CONMPOTUBIICHHS PE3UCTOPa U




HaNPSOKEHUS Ha PE3UCTOpeE.

OHI)ITBI, ACMOHCTPUPYOIIHNEC 3aBUCUMOCTD
QJICKTPUICCKOI'0 COIIPOTUBJICHUA IIPOBOJHHKA OT €CI'O
JJINHBI, INTOIAaAU ITIOIICPCYHOI'0 CCUCHUA U MaTCpUaJla.

IIpoBepka npaBuiia CIOKEHUS HANPSKECHUN TTPU
MOCJIETIOBATENLHOM COCIMHEHUU JABYX PE3UCTOPOB.
ITpoBepka npaBuiia sl CHIIbI TOKA MIPU MAPAILICTBHOM
COCIMHEHUHU pe3uCcTOpoB. OmnpeneneHrue padoTh
AJIEKTPUYECKOTO TOKA, UAYIIETO Y€PE3 PE3UCTOP.
OrnpenenieHne MOIIHOCTH JIEKTPUUECKOTO TOKA,
BBIIENSIEMOM Ha pe3uctope. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 JTAMIIOUKY, OT
HanpsbkeHus Ha Hel. Onpenenenue KII/ narpeBarensi.
HccnenoBanre MarHuTHOTO B3aUMOIEHCTBUSA
IMOCTOSAHHBIX MarHUTOB. 3ydueHne MarauuTHOro moJist
MOCTOSTHHBIX MAarHUTOB TIPU UX 0OBETUHCHUH U
pazaenenuu. MccnenoBanue IeMCTBHS SIEKTPUUIECKOTO
TOKAa Ha MAarHUTHYIO CTPENKY. ONBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI
B3aMMOJICMCTBUS KaTYIIKU C TOKOM U MarHuTa OT CUJIbI
TOKa Y HaMNpaBJICHUS TOKA B KaTymike. M3yuenue
JNEWCTBUSI MATHUTHOTO TOJI HAa TPOBOJHUK C TOKOM.
KoncrpynpoBanue u uzydeHue padoThl
anektpoasurarens. Mamepenue KITJ]
ANEKTPOABUTATENBHON yCTaHOBKHU. OTBITHI 110
HCCIIEIOBAHUIO SIBJIEHUSI JIEKTPOMATHUTHOU
MHIYKIHW: UCCIIEIOBAHNE N3MEHEHHUM 3HAYEHUS U
HaINpAaBJICHHS UHIYKIUOHHOTO TOKA

Pu3nyecKue SIBJICHUS B IPUPOJIE: IIEKTPUUECKUE
SBJICHUS B aTMOC(epe, DIeKTPUIECTBO KUBBIX

7.21 OpraHu3MOB, MarHUTHOE I0JIe 3eMITH, Jpelid MoIrOCoB,
POJIb MAarHUTHOTO TIOJIST 1JIs )KU3HU Ha 3eMIle,
MOJISIPHOE CHUSTHUE
TexHuuecKkne yCTpOUCTBA: JIIEKTPOCKOI, aMIIEPMETD,
7.22

BOJILTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPIHUH,
AJIIEKTPOOCBETUTEIHHBIC MPUOOPHI, HATPEBATEIHHBIC




ANEKTPONPUOOPHI (TPUMEPHI), SNEKTPUUYECKUE
MPEIOXPAHUTEIH, IIEKTPOMArHUT, 3JIEKTPOJIBUTATEh
MTOCTOSTHHOT'O TOKa, TEHEPAaTOP MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsiembIe 3EMEHTHI COACPKAHUS
paszzmena | 3JIEMEHTa
MEXAHUYECKUE ABJIEHU A
2 1 Mexanunueckoe aBrkeHrue. MarepuanbHas TOUKa.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKCHUS
8.3 PaBHOMEpPHOE IPSAMOJIMHENHOE IBUKEHUE
HepaBHomepHoe npsmoiinHeitHoe nBuxkenue. CpenHss
8.4 Y MTHOBEHHAsl CKOPOCTh Teja IPH HEPABHOMEPHOM
IBUKECHUU
25 Yckopenue. PaBHOYCKOPEHHOE NPSIMOJIMHEUHOE
' JIBU>KEHUE
8.6 CBoOoxnoe nmagenue. OneITel [ anuies
8
PaBHOMEpHOE nBMXKEHHE 11O OKPYKHOCTH. [lepuon n
8.7 yacTota oOpauieHus. JInHeiHast u yriioBas CKOPOCTH.
LleHTpoCcTpeMUTENBLHOE YCKOPEHUE
8.8 ITepBeriit 3akoH HetoToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HproToHa
8.11 [IpyHIMD Cyneprno3uuuu Cri
8.12 Cuna ynpyroctu. 3akoH ['yka
2 13 Cuiia TpeHus: cuiia TPEHHS CKOJIbKEHUS, CHJIa TPEHUS
' MOKOS, IPYTH€ BUABI TPEHUS
8.14 Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS.




Yckopenne cBOOOIHOTO MaAeHUs

JIBmxenue mnanet Bokpyr Connua. [lepsas

8.15
KOCMHUYECKasi CKOpoCcTh. HeBeCOMOCTh U meperpy3ku
2 16 PaBHOBecue matepranbHOM TOYKUA. AOCOIIOTHO
' TBEPIOE TEIIO
2 17 PaBHOBecHe TBEPAOTO TeEIA C 3aKPEIIEHHON OCBIO
' BpanieHuss. MoMeHT cuiibl. LleHTp TshxecTn
8.18 Nmnynse Tena. I3MeHenne uMmiyJsibca. IMIyJibC CUITBI
8.19 3aKOH COXPAHEHUS UMITYJIbCA
8.20 PeaxktuBHOE NBUXKEHUE
8.21 MexaHnueckas paboTa ¥ MOIITHOCTh
82 PaGota cui TskecTH, yrnpyroctu, TpeHusi. CBsizb
' SHEPTUH U pabOTHI
293 [ToTeHumanbpHas SHEPTHS TeNa, MOTHATOTO HAJT
' MTOBEPXHOCTBIO 3eMJIN
8.24 [ToTeHuMaNbHAs SHEPTUS CHKATON NPYKUHBI
295 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
' SHEPTHU
8.26 3aKOH COXpaHEHUSI MEXAaHUYECKON SHEPTUU
[IpakTruueckue paboOTHI:
OmnpeneneHue cpeaHeii CKOPOCTH CKOJIBKECHHS OpycKa
WJIU ABVKEHHUS IIAPUKA TTO HAKJIIOHHOM MJIOCKOCTH.
Ornpenenenue yCKOpeHUs Tella Mpyu paBHOYCKOPEHHOM
227 JBUKEHUH TI0 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH NPU
PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJIbHON
CKOpOCTH.

[IpoBepka rumnoTessl: €CIM NpU PaBHOYCKOPEHHOM
JBMKEHUU 0€3 HAaYaJIbHOW CKOPOCTHU ITyTH OTHOCSITCS




KakK psaa HEUYETHBIX YHUCCJI, TO COOTBCTCTBYIOIHE
IMPOMEIKYTKH BPEMCHHU OMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKECHHUS
OT CUJIBI HOPMaJIBHOTO JlaBiieHus. Omnpeaenenme
koadunmenTa Tpenus ckoabxeHus. OnpeneneHue
KECTKOCTHU MPYXRUHBL. Omnpesenienne padoThl CHITBI
TPEHUS TIPU PABHOMEPHOM JIBIDKCHHUH TeJIa TI0
TOPU30HTAIBHOM MOBepXHOCTU. Ompenenenrne padboTh
CHJIBI YIIPYTOCTH TIPH MOIBEME TPy3a C
WCITOJIb30BAaHUEM HEIOABMYKHOTO U TTOABUKHOTO
0JIOKOB

dusznyeckue SABJICHUS B IMpHUpOJALC: IMPHUIINBLI U OTJIIUBEI,

8.28 nBrKeHME TUIaHeT COMTHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE )KUBBIX OPraHU3MOB
2 29 TexHu4yeckne ycTporuCTBa: CIUAOMETD, TaTYNKHU

ITOJIOKEHMS], PACCTOSIHUS U YCKOPEHHUSI, PAKETBI

MEXAHUYECKUE KOJIEFAHWA 1 BOJIHbI

KonebarensHoe JABHOXXCHHUC. OcHOBHBIC

9.1 XapaKTEePUCTUKHU KOJIeOaHUii: IEpUOJI, YaCTOTa,
aMILIUTyAa
9. MaremMaTH4EeCKUN U TPYKUHHBIA MAATHUKH.
' [IpeBpatenrie sHeprun Mpy KojaedaTeaIbHOM ABUKECHUU
93 3aTyxaronue kojaebanus. BeiHyX1eHHbIC KOJIeOaHMUsI.
' Pe3onanc
Mexanunueckue BoJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [TIpononbHbBIE U TONIEPEYHBIE BOJHBL. J[JTMHA BOJIHBI U
' CKOpPOCTb €€ pacrpoCTpaHeHU. MeXaHU4eCKHUE BOITHBI
B TBEPJIOM TEJIE€, CEUCMUYECKUE BOJHBI
9.5 3ByK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
9.7 [IpakTtrueckue paboOTHI:




OmnpeneneHue 4acToThI U Nepruoja KojaebaHui
MaTeMaTHYECKOI0 MAasATHHKA.

Omnpenenenue 4acToThl U MEpUOIa KoJieOaHU
MPY>KUHHOTO MasgTHHUKA

UccnenoBanrie 3aBUCUMOCTH TIepUoAa KoaeOaHui
MOABEIIEHHOTO K HUTHU I'Py3a OT JIJIMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH TIeproa KoJaeOaHu i
MPY>KMHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH Meproia KojiebaHul rpysa,
MOBEIIEHHOT0 K HUTH, OT MacChl Tpy3a U KECTKOCTHU
Npy>KuHbl. MI3Mepenue yckopeHus CBOOOHOTO
najieHus

@u3NYECKUE SIBICHUS B IPUPOLE: BOCIIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJIETPSICEHUE, CEICMUYECKUE BOJIHBI,
LlyHaMH, X0

9.9 TexHuueckue ycTpoucTBa: 3X0JI0T, UCIIOJIb30BAHKE
' yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE
BOJIHBI

101 DIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [ITxana 3;1eKTPOMarHUuTHHIX BOJIH
103 DneKkTpoMarHuTHas nmpupoa ceeta. CKOpocTh CBETA.
' BonHoBbIE CBOMCTBA CBETA
[Ipaktruueckue pabOTHI:
10.4 N3ydeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C
MOMOIIbIO MOOMJILHOTO TelepoHa
dusnyecKkue SBICHUS B MPUPOJIE: OMOJIOTHIECKOe
10.5 JeCTBUE BUIUMOTO, YIbTPadrOoIETOBOTO U
PEHTIEHOBCKOTO U3IIyYEHUN
10.6 TexHu4yeckne yCTporuCTBa: UCIOJIb30BAHUE




QJICKTPOMArduTHBIX BOJH AJIA COTOBOM CBS3U

11

CBETOBBIE ABJIEHUA

11.1

JlyueBas monenb cBera. MIcTOuHMKM cBETa

11.2

[IpsimonuHeHOE pacpocTpaHEeHUE CBETa

11.3

Otpaxenue cBeta. [1nockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA

114

[Ipenomiienue cBeta. 3aKOH MPETOMIICHHUS CBETA.
[TonHOE BHyTpEeHHEE OTpaKEHHE CBETA

11.5

JInnza. Xon mydei B 1uH3€

11.6

OnTuyeckas cucreMa (hoToanmnapara, MUKpPOCKOIA U
TeJecKoma

11.7

['ma3 kak onTH4eckasl cuctema. BJII/I?)OPYKOCTI) 141
JaJIbHO30PKOCTDH

11.8

Paznoxenue 6enoro ceera B criektp. OnbiTel HpioTOHA.
CrnoxeHHe CIIeKTpalIbHbIX IBETOB. /lucnepcus ceera

11.9

[IpakTruueckue padbOTHI:

HCCJ’IGI{OB&HI/Ie 3aBUCHUMOCTH yTJld OTPAKCHUA
CBCTOBOI'O JIy4da OT yIJIa IIaACHUA.

N3yuenune xapakTepucTuK H300paxeHus mpeMeTa B
IUIOCKOM 3€pKaje.

HccnenoBanue 3aBUCUMOCTHU yrja ImpeJaoMIICHUA
CBCTOBOI'O JIy4da OT yrJia HaJICHUA Ha I'PpaHULC «BO3AYX
— CTCKIIO».

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHIECKOM
CHJIBI COOMPAIOIIEH JTMH3HI.

OmnBITHI 110 Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITH IO BOCIIPUATHIO IBETA IMTPCAMCTOB IIPpU UX




HAOJI0ICHUH Yepe3 IBETOBbIE (DUIBTPbI

11.10

duznyeckue sBICHUS B pupoe: 3aTMeHust CoHIa u
JlyHsbl, 11BETa TEN, ONTUYECKUE SBJICHUS B aTMOchepe
(uBet HeOa, pedpakitus, paayra, MUpPax)

11.11

TexHu4yeckne ycTporuCcTBa: OYKH, IEPUCKOII,
(dboToanmnapaT, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA

12.1

Omneitel Pezepdopaa u nmnanerapHas MoJielb aToMa.
Mogenb atoma bopa

12.2

Ucnyckanue u norjonieHue cBera aroMmoM. KBaHTHI.
JInHenyaTeie CIEKTPhI

12.3

PannoaktuBHOCTh. Anb(da, 6eTa- U raMma-u3IydeHus

12.4

Crpoenue atomHoro sapa. HykinoHHas mozensb
aTOMHOTO s1pa. M30Tomsl

12.5

Pangnoaxtusnbie npespaienus. [lepuon nomypacnana
ATOMHBIX SIJIEP

12.6

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOrO U
MacCOBOT'0 YHCEN

12.7

SHCpFI/I}I CBA3U aTOMHBIX AOCP. CBs13b MacChl U 9HCPTUH

12.8

Peakuuu cunTesa u nenenus saep. UCTOUHUKY SHEPTUU
CounH1ia 1 3B€3]1

12.9

S nepHas sHepreTuka. [leicTBUE palMOAKTHBHBIX
W3JIy4Y€HUN HA )KUBbIC OPraHU3Mbl

12.10

[IpakTrueckue pabOTHI:

HabGnrogenue CrioniHbIX ¥ JIMHEWYaThIX CIIEKTPOB
W3JIy4YEHUS.

HccnenoBaHue TPEKOB: M3MEPEHHUE YHEPTUH YACTHUIIBI
110 TOpMO3HOMY IyTH (110 hoTorpadusim).

N3mepenne paanoakTUBHOTO (hoHA




Pu3nyecKue sBICHUS B IPUPOJIE: €CTECTBEHHBIN
PaANOAaKTUBHBIN (POH, KOCMUUYECKHE JTyUH,

12.11 PaIMOAKTUBHOE U3JTyUYECHUE IPUPOHBIX MUHEPAJIOB,
NEHUCTBUE PAIMOAKTUBHBIX U3JIYYEHUN Ha OPTaHU3M
4eJIoBeKa

12.12 TexHuuecKkne yCTpouCTBa: CIIEKTPOCKOIL,

I/IH,Z[I/IBI/IIIyaJIBHHﬁ AO3UMCTP, KaMCpa Bunbcona




[TPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMS OCHOBHOI OEPA30BATEJILHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kona
NMPoBEPSIEMOro
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3yIbTaTaM

0a30BOro YpOBHS OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMbl OCHOBHOT'O 00IEro 00pa3oBaHMsI HA OCHOBE
drocC

[lorumanue poau GU3NKU B HAYYHOU KAPTUHE MUPA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUIN O 3aKOHOMEPHOMN
CBSI3M U MO3HABAEMOCTH SIBJIEHUH PUPOJBI, O POJIU
AKCIIEpUMEHTA B (pU3UKe, O CUCTEMO0Opa3yomiei poiu pusuku
B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA, 00
HBOMTIOIUHU (PU3UUECKUX 3HAHUHM U UX POJIU B LIEITOCTHOMN
€CTECTBEHHOHAYYHOUN KapTHUHE MUPA, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY’KAIOLIET0 MUPA, Pa3BUTHE TEXHUKH U
TEXHOJIOT U

3HaHUs 0 BUJIaX MAaTE€pHUH (BELIECTBO U MOJIE), O IBUKEHUH KaK
croco0e CylecTBOBaHUs MaTepuu, 00 aTOMHO-MOJIEKYJIIPHON
TEOPUU CTPOCHHUS BELIECTBA, O PU3NUECKON CYIIHOCTH
SBJICHUI PUPOJIbI (MEXaHUYECKUX, TETIOBBIX,
AIIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE PA3IU4aTh SIBICHUS
10 ONKCAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE; YMEHUE
pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKHX SBJICHU B
OKPY’KaloIlleM MUPE, BBIJIETSS X CYLIECTBEHHbIE CBOMCTBA
(mpu3HaAKK)

Bianenne ocHOBaMU MOHATHIHOTO anapara u
CUMBOJIMYECKOTO SI3bIKa (DU3UKU U UCTIOJIB30BAHUE UX IS
perieHus yueOHbIX 3a]1a4; YMEHHE XapaKTepu30BaTh CBOMCTBA
TeJ, PU3NYECKHE SIBJICHUS U MPOIECCHI, UCIIONb3YS
(yHIaMEHTaJIbHBIE U SMIUPUUYECKUE 3aKOHBI

YMeHre onuchiBaTh N3y4YeHHBIE CBOMCTBA TEN U (PU3UYeCcKre




SIBJICHUSA, UCIIOJIB3YA (I)I/ISI/I‘IGCKI/IC BCJINYNHBI

Brnanenne ocHOBaMy METOJIOB HAYYHOTO TIO3HAHMS C yUETOM
coOJIr0ICHUS TTPaBII 0€30MacHOTO TPYy/ia: HAOII0ACHUE
(bu3NYECKUX SIBICHUI:

YMEHHE CAMOCTOSITEIBHO COOMPAThH IKCIIEPUMEHTATBHYIO
YCTaHOBKY M3 JaHHOTO HaOOpa 000pYyI0BaHUS 110 UHCTPYKIIUH,
OTMKCHIBATH XOJI ONBITA U 3aMMKUCHIBATH €TO PE3YJIbTaThI,
(GhopMyIUPOBATH BHIBOIBI;

MIPOBEICHHE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX
BEJINYMH: YMEHHUE TUIAaHUPOBATh U3MEPEHNUS, CAMOCTOATEIIBHO
coOupaTh IKCMEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIHH,
BBIUHCIISATH 3HAUEHHUE BEJIMYMHBI U aHAJTU3UPOBATh
NOJIyYEHHBIE PE3YIIBTATHI C YUETOM 3aJaHHOM MOTPEUIHOCTH
pEe3yNbTaTOB U3MEPEHUN;

IIPOBEICHUE HECIIOKHBIX KCIIEPUMEHTAIBHBIX UCCIICI0BAHUN;
CaMOCTOATEIFHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
MIPOBOJIUTH UCCIIEIOBAHUE 110 UHCTPYKIINH, TPEACTABIATH
MOJTyYEHHbIC 3aBUCUMOCTH (PU3UYECKUX BEJIIMUUH B BUJIE
Ta0auIl U TpaUKOB, YUUTHIBATH MOTPEITHOCTH, JI€JIaTh BHIBOBI
10 pe3yJbTaTaM HUCCIIEIOBAHMS

[Tornmanue XapakKTepHBIX CBOMCTB (PU3MUECKUX MOJCIICH
(MaTepuasibHasi TOUKa, aOCOMIOTHO TBEPIOE TEI0, MOJEIH
CTPOEHUS Ta30B, )KUAKOCTEH U TBEPABIX TeEJI, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJI€JIb aTOMHOT0 Siipa) U YMEHHE
MPUMEHSTH UX J1J1s1 00BICHEHUS PU3NYECKHUX MTPOLIECCOB

YMeHne 00bACHIATh (PU3HUECKHE MMPOLIECCHI U CBOMCTBA TEJ, B
TOM YHCJIE U B KOHTEKCTE CUTyallui IPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBISATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBICHEHHE C
OIMOPOi Ha N3YUYEHHbIE CBOMCTBA (PU3MUECKUX SBJICHUM,
(u3nyecKue 3aKOHbl, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemats pacu€THble 3a/1auu (Ha 0aze 2 — 3 ypaBHEHHMI ),
UCIIOJIb3YsI 3aKOHBI U JOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHE
BEJIMUYMHBI, B YACTHOCTH, 3aIIUChIBATh KPATKOE YCIOBHE 3a/1a4H,




BBISIBJISITH HEJOCTAIOIIME JJAHHbBIE, BHIOUPATh 3aKOHBI U
(bopmyIibl, HEOOXOAUMBIE ISl €€ PEIIeHMs], UCTIOIb30BATh
CIIPaBOYHBIE TAHHBIE, IPOBOAUTH PACUETHI U OLICHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HaAUCHUS (PU3NYECKON
BEJIMYMHBI; YMEHUE ONPEEISITh Pa3MEPHOCTh (PU3NIECKOMN
BEJIMYMHBI, TIOJIYYEHHO!N NP PEIICHUU 33/1a4u

YMeHune xapakTepu3oBaTh IPUHIIMIIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM UHKCJIe OBITOBBIX TPUOOPOB, U
MIPOMBIIIUICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB MO UX
OTMCAHMIO, UCTIONB3YS 3HAHUS O CBOMCTBAaX (DU3UIECKUX
SIBJICHUI 1 HEOOXOAMMbIC (PH3NYECKUE 3aKOHOMEPHOCTH

10

YMeHure ucrosb30BaTh 3HAHUS O (PU3UYECKUX SIBJICHUSX B
MOBCETHEBHOM JKM3HU )1 0OecTieueHusi 0€30MacHOCTH TIPH
oOparieHnu ¢ OLITOBBIMU MIPUOOPAMU U TEXHHUESCKUMU
YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TMMOBEJCHHS B OKPY’KaIOIIEH Cpeie;
MOHMMAaHUE HEOOXOIMMOCTH IPUMEHEHUS TOCTHKEHUH
(U3HKY ¥ TEXHOJIOTHH I PalliOHAIBHOTO
MIPUPOIOTIOTH30BAHHUS

11

OmnbIT IOKCKa, TPE0Opa30BaHUs U MPEICTABICHUS
uHpopmauu GU3NUECKOTO COAEPKAHUS C UCIIOIb30BAHUEM
WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; yMEHHUE
OILIEHHBATh JOCTOBEPHOCThH MOJYYCHHON HHPOPMAIIH Ha
OCHOBE UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX HCTOYHHUKOB;
yMEHHUE UCTOJIb30BaTh MPHY BHIIIOJHEHUN YUeOHBIX 3aJaHHM
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY (PU3NYECKOTO coepKaHus,
CIpaBOYHbIE MaTepUaJIbl, pecypchl ceTh MIHTepHeT; BlageHue
0a30BBIMHM HaBBIKAMU ITpeoOpa3zoBaHus HH(POPMAIIUU U3 OJHOU
3HAaKOBOM CHCTEMBI B IPYTYI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE MH(OPMAIINH U3
HECKOJIbKMX UCTOYHUKOB




I[NEPEYEHD SJIEMEHTOB COAEPXAHWS, ITPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon [IpoBepsieMblil 3IEMEHT COJIEPKAHUS
| MEXAHNYECKUE ABJIEHUA
11 Mexannueckoe nBuxeHne. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTH ABUKECHUSA
PaBHOMepHOE M HEpaBHOMEpPHOE JIBUKEHUE. CpeHsist CKOPOCTb.
1.2 dopMmyia Juisl BBIYMCIEHUS CPEeIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE IPSAMOJIMHENHOE JIBUKEHHUE. 3aBUCUMOCTD
KOOPJUHATHI TEJA OT BPEMEHHU B CIIy4yae paBHOMEPHOTO
IIPSMOJIMHEUHOT' O JBUKECHUSL:
1.3 (1) =x,+vt
['pacduku 3aBUCUMOCTH OT BPEMEHH JIJIsI TPOCKITUU CKOPOCTH,
MPOEKLINU NEPEMEIIEHUSA, ITYTH, KOOPAUHATHI [IPU PABHOMEPHOM
MPSMOJIMHEWHOM JIBUKECHUU
3aBUCHUMOCTh KOOPJMHATHI T€JIa OT BPEMEHHU B CIIyuae
PaBHOYCKOPEHHOTO MPAMOJIMHEWHOTO JBUKEHUS:
EQ
-Sx':f:l =1'-|;|: ’i-f—-ﬂ'x * E
DopMyJIbI T TPOEKUUU ITEPEMEILECHUS, ITIPOCKIUU CKOPOCTH U
1.4 MPOEKIIMU YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM
JBYOKCHUH:
.s_(r)=vn_-r—n.-i.
X X X 2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uw11 3 11 =2a,s,




['pacduku 3aBUCUMOCTH OT BPEMEHU JJIsl TPOEKIUU YCKOPEHUS,
IIPOEKLIMH CKOPOCTH, MPOEKIUU ITEPEMEILICHHS], KOOPIUHATHI IIPU
PAaBHOYCKOPEHHOM NPSIMOJIMHENHOM JBUKEHUU

CBobonnoe nagenue. @opmyJibl, ONUCHIBAIOLINE CBOOOJHOE MA/IEHUE
TeJa Mo BEPTUKAIH (JIBHXKEHUE Tela BHU3 WM BBEPX OTHOCUTEIHHO

1.5 MOBEPXHOCTHU 3emiin). ['paduku 3aBUCUMOCTH OT BPEMEHH IS
MPOEKIUU YCKOPEHHUS, TPOCKIIUU CKOPOCTU U KOOPJIMHATHI MpU
CBOOOTHOM MaJICHUH TeJa M0 BEPTUKAIU
CKOpOCTh paBHOMEPHOTO ABUKEHHUS TEJIA 10 OKPYKHOCTH.
Hanpasnenue ckopoctu.

@opmyna Uil BBIYUCIEHUS! CKOPOCTH YEPE3 PaANyC OKPYKHOCTHU U
nepuoj; oOpalieHus:
2R
T
[enTpocTpemurensHoe yckopenue. Hanpasienue
LHEHTPOCTPEMUTENBHOTO YCKOpeHus. @opMyiia sl BBIUUCIEHUS
1.6 YCKOpEHHS:
—_— Ui
W R
®opMyia, CBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpAILICHUS:
. _ 2
i &
Macca. [InmotHOCTh BemecTBa. @opMya sl BBIYUCICHUSA
IUIOTHOCTH:
_m
1.7 b=




1.8

Cuia — BekTopHas ¢uzudeckas BenuuuHa. ClioxeHue Cui

1.9

SBnienue nnepuuu. [lepseiit 3akon HeproToHa

1.10

Bropoii 3akoH HproToHa:

F=m-a

CoHanpaBieHHOCTh BEKTOPA YCKOPEHHS TEJNA U BEKTOPA CHUJIbI,
JEUCTBYIOLIEH HA TEJIO

1.11

B3aumopericteue ten. Tperuit 3akon HeroToHa:

Fyy=-Fiy

1.12

TpeHHe ITOKOsS U TPCHHUEC CKOJILXKCHHA. CDOpMy.TIa JJISA BBIYUCIICHUA
MOAYJIA CUJIbI TPECHUA CKOJIBXKCHU !

Frpzp-;-'

1.13

Hedopmanus Tena. Yapyrue u Heynpyrue negopmanu. 3aKoH
ynpyroi nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TSATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHMA:

}.”: o i'.i'i':

F=G. L _
2
Cuna TsxkecTd. Y CKOpeHUe CBOOOHOTO MaJICHUS.

dopmyna sl BEIYUCICHUS CUJTBI TSHKECTH BOJUM3H MOBEPXHOCTH
3emnu: F = mg.




JIBmxenue ruianeT Bokpyr Comnnna. IlepBas kocMuueckas CKOpOCTb.
HesecoMmocTs U neperpysku

1.15

Wmriynbe Tena — BEKTOpHAs pU3HYECcKasi BEJIMYMHA.

Dp=mi

Nmnynse cuctemsl Ten. M3Menenne nmiyibsca. MMiynbc cubl

1.16

3aKOH COXPAaHEHUS UMITyJIbCa AT 3aMKHYTOH CHCTEMBI Tell:
p=myUy +m, U, =const

PeaxtuBHOE IBMKEHHUE

1.17

Mexannueckas padora. opmyna i BEIYUCIESHUS paOOThI CHIIHI:
A=Fscosct

MexaHuueckas MOIODHOCTBL:

N==

1.18

Kunernueckas u norenuuanbHas sueprus. @opmyia ajis
BBIYHCIICHUSI KHUHETUYECKON YHEPTUU:

TeopeMa 0 KHHETUYECKOMN OHCPIUH. q)OpMYJ'Ia JJIA BBIYMCIICHU A
HOTCHHH&HLHOﬁ OHCPIUHU TCJa, IIOAHATOIO

Hag 3eMIIEN:

B, = mgh

1.19

MexaHunueckas OHCPIHUA:




E=E,+E,

3aKOH COXpAaHEHMsI MEXaHUUYECKOW sHeprun. PopMyiia Jijis 3aKOHa
COXpaHEHUS! MEXaHUYECKON SHEPIHH B OTCYTCTBUE CUJI TpeHuUs: £ =
const.

HpCBpaH_IGHI/IC MEXaHUYECKOU OHCPTUU IIPpU HAJIINYIUU CHIIBI TPCHU.

1.20

IIpocThie MEXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKHU.
Peryar. Moment cubl: M - Fl.

YcoBue paBHOBECHS phlyara:
M +M, +..=0
1 2
[TonBxHBIN 1 HeOABMKHBIM O710KkH. KIT/[ mpocThIX MeXaHU3MOB,

n= Anonesnan

Aaarpaqamaﬂ

1.21

JlaBineHue TBEPIOro TeNa.

®opmyra Uil BBIYMCIIEHUS JaBICHUS TBEPAOTO TeJA:
P= g

JlaBnenue raza. AtmocepHoe TaBieHHE.
['uapocraTuyueckoe 1aBieHUE BHYTPHU KUIKOCTH.

dDOpMyna AJIs1 BBIYUCIICHUA TaBJICHUS BHYTPH JKUIKOCTH:!

P=pgh+p,

1.22

3akoH [Tackans. ['uapaBnnueckuii npecc

1.23

3akoH Apxumena. @opmyia s ONPeIeSICHHs BHITATKUBAIOIICH
CHUJIBI, IEWCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B KUIKOCTh WJIU T'a3:




F_im_ =pgV

VYcnosue nminaBaHus tena. [lnaBanue CyJ0B 1 BO3AYXOILIAaBaHHC

1.24

MexaHnuueckue konaedanus. AMIUIUTY /1A, IEPUO U 4acTOTa
Kosebanuil. Dopmyra, CBA3BIBAIONIAS YACTOTY U NEPHO]T KOJIEOAHMIA:

V:?

1.25

MaremaTU4eCKU U IPYKUHHBIA MasgTHUKHU. [ IpeBpalenue sHepruu
py KoJieOaTeIHbHOM JIBUKEHUU

1.26

3aryxaronue kojaebanus. BeiHyk1eHHbIe KosieOanusl. PezoHaHc

1.27

Mexanunyeckue BoJiHbL. [Ipo/10abHBIE U TONIEPEYHBIE BOJHBL. [[1nHa
BOJIHBI U CKOPOCTb PACIpPOCTPAHEHHUS BOJHBI:

L=uv-T

1.28

3ByK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpak€eHHE 3BYKOBOU BOJIHBI HA
rpanuiie 18yx cpeil. Hpa3Byk U yIbTpa3ByK

1.29

[IpakTruueckue paboThbI

N3mepenne cpenHen mIOTHOCTH BEIIECTBA; apXUMEIOBOU CHUJIbL;
KECTKOCTH MPYKUHBL, KOA(PPUITMEHTA TPEHUSI CKOJIbKEHUS; paOOThI
CHUJIBI TPEHUSI, CUJIbI YIIPYTOCTH; CPEAHENH CKOPOCTH ABUKCHUS
OpycKa Mo HaKJIOHHOM TJIOCKOCTH; YCKOPEHUs OpycKa Mpu JBUKEHUU
M0 HAKJIOHHOM TMJIOCKOCTH; YAaCTOThI M MEPHOJIa KoJieOaHU
MaTeMaTU4YECKOro MasiTHUKA; YaCTOThI U MEepUoJia KoaeOaHuu
MPY>KUHHOTO MasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOLIETO HA phIyar;
paboOThI CUJTBI YIIPYTOCTH MPU MOIBEME IPy3a C MTOMOIIIBIO
HETOBIKHOTO 0JI0Ka; pabOThI CHIIBI YIPYTOCTH TIPU TOABEME TPy3a
C TIOMOIIIBIO MTOJBUXKHOTO OJIOKA.

HccnenoBanre 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa
MOrPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KUJIKOCTH;
HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIBI OT MacChl TEJIA; CUJIbI TPEHUS
CKOJIBKEHUS OT CHJIbl HOPMAJIBHOIO IABJICHHS U OT POJAa
MTOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT




CTerneHu JeopMaiiu npy>KUHbL, YCKOPEHHs OpycKa OT yriia
HaKJIOHA HaMPaBJISIONICH; mepro/ia (4acTOThl) KOJeOaHU HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; TIEpUoia KOJIeOaHU! PYyKUHHOTO
MasiTHUKA OT MacChl I'py3a U KECTKOCTU MPYKUHBI; UCCIIECIOBAHUE
HE3aBUCUMOCTH Meproa KojieOaHUN HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycnoBusi paBHOBECHUS pbluara

1.30

Dusuyeckue s6eHUs 8 npupooe. IPUMEPHI JTBIKECHUS C Pa3TUIHBIMU
CKOPOCTSIMU B )KMBOW M HEXKWBOU IPUPOJE, ACHCTBUE CUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE, IPWINBBI U OTJIUBBI, JBUKCHHUE TIAHET
ConHeyHO# cUCTEMBI, PEAKTUBHOE JABUKEHUE KUBBIX OPTaHU3MOB,
phIUary B Telie YeJIOBeKa, BIUSHUE aTMOC(EpHOTO JaBICHUS HA
’KUBOM OpraHu3M, IUTaBaHUE PHIO, BOCTIPUATHE 3BYKOB )KHBOTHBIMU,
3eMJIETPSACEHUE, CEUICMUYECKHUE BOJIHBI, IIyHAMH, X0

1.31

Texnuueckue ycmpoiicmea. CIIAIOMETP, TaTIYUKH MTOJIOKCHUS,
PACCTOSIHUS M YCKOPEHUS, TUHAMOMETP, TOAIINITHUKH, PAKETHI,
phIvar, MOABMIKHBIN U HEITOABMKHBIM OJI0KH, HAKIIOHHAS TIOCKOCTD,
IIPOCTBIC MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYIbI, YCTPONCTBO
BOJIOTIPOBO/Ia, THAPABINICCKHM Mpecc, MaHOMETP, OapomeTp,
BBICOTOMEP, MIOPITHEBOW HACOC, ApEOMETP, IXOJIOT, UCTIOTh30BAHNE
yJIBTPa3ByKa B OBITY ¥ TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE MOJ0KEHUSI MOJEKYISIPHO-KUHETHYECKON TEOPUHU
CTpoeHus BemecTBa. Mojaenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO
cocTosiHui BemecTBa. Kpucrammmueckue u amopHbIe Tena

2.2

JIBrkenue yactuil BemecTBa. CBA3b CKOPOCTHU JBUKEHUS YACTHI] C
TeMriepaTypoil. bpoyHnoBckoe aBuxenue, nuddysus

2.3

CMmauuBaHue u KalTUJIJIAPHBIC ABJICHUA

2.4

TermoBoe paciiMpeHue U cxaTue

2.5

TermoBoe paBHOBECHE

2.6

BuyTtpennsist sneprusi. PaboTa u Terionepenada Kak CrocoObl
M3MEHEHHUSI BHYTPEHHEN SHEPIUU

2.7

BI/II[I)I TCILIoNCpCaadn. TCIIOMPOBOJHOCTh, KOHBCKIMA, U3JIYUCHHC




Harpesanue u oxnaxaenue ten. KoJm4ecTBo TEIIOTHI. Y AebHas

TEIUIOEMKOCTB:
2.8 ply )
Q=cm|t,—1]
3aKOH COXPAaHEHUS SHEPIUU B TEILIOBBIX Mpolieccax. Y paBHEHUE
TerIoBoro OanaHca:
2.9
Q1 T Qg +..=0
Hcnapenue u koHaeHcauus. MI3MeHeHne BHyTPEHHEN YHEPTUU B
IIPOLIECCE UCIIAPEHUs U KOHAeHcannu. Kunenue KuaKkoCTu.
2.10 VY nenbHas TemwioTa mapoodpaszoBanus: L = Q/m
2.11 BrnaxxHocTh Bo31yxa
IImaBnenue u kpucrayumsanus. VIsMeHeHne BHyTpEHHEN SHEPTUU
IIPY IUIABJIEHUH U KPUCTAJUIM3ALMU. Y IeJIbHAS TEIUIOTA TUIaBJICHUS:
2.12 S
-‘r"n-:_
m
BHyTpeHHss sHEpIrUs CropaHusl TOIUIMBA. Y IeJIbHAS TEIIoTa
2.13 cropaHusi ToriuBa: g = Q/m
)14 [TpuHiunel padots! TerioBbix aurareneil. KI1/ remioBoro
' JBUTATENA
[IpakTrueckue paboThI
2.15 N3mepenne yaernbHON TEMIIOEMKOCTH METAINIMYECKOTO [IUJIMHAPA;

KOJIMYECTBA TEIUIOTHI, OJIyYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl
(UKCHPOBaHHON MacCChl, B KOTOPYIO ONYIIEH HArPEThIA NUIUHJAD;




KOJIMYECTBA TEIUIOTHI, OTIAHHOT'O HATPETHIM HUJIMHIPOM, HOCIIE
OIYyCKaHHUs €T0 B BOJly KOMHATHOW TeMIIEPATypPbl; OTHOCUTEIBHON
BJI&KHOCTHU BO3/YXa; YAEIbHON TEMIOTHI IIJIABJICHHUS JIBJIA.
HccnenoBanre N3MEHEHUS TEMIIEPATYPBI BOABI IIPU PA3JIMYHBIX
YCIIOBUSIX; SIBJIEHUS TEIUIOOOMEHA MPU CMEIINBAHUN XOJIOJHON U
ropsiYey BOJIBI; IIPOLIECCa UCITAPEHHUS

Duzuueckue s61eHUs 8 NPUpooe: TOBEPXHOCTHOE HATSHKEHHUE U
KalWJUISIPHBIC SIBJICHUS B IPUPO/IC, KPUCTAILIIBI B IPUPOJIE,

2.16
n3nyuyenue CoiHIa, 3aMep3aHre BOJOEMOB, MOPCKHE OpU3BI;
o0Opa3oBaHUE POCHI, TYMaHa, UHEs], CHEra
Texnuueckue ycmpoucmeaa. KallUIspbl, IPUMEPHI UCIIOIb30BaHUS

517 KPHUCTAJUIOB, KUAKOCTHBI TEPMOMETP, AATUYUK TEMIIEPATYPHI,

' TEPMOC, CUCTEMA OTOILIEHUS JJOMOB, TUTPOMETPBI, IICUXPOMETP,

napoBasi TypOMHa, ABUTaTelb BHYTPEHHETO CrOPaHMUs

3 OJIEKTPOMAT'HUTHBIE SABJIEHU A

3.1 OnekTtpu3anus Te. [[Ba Buaa 3JIEKTPUUYECKHUX 3apsia0B

3.2 B3aumoneiicTBue 3apsokeHHBIX Tell. 3akoH Kyiona

33 3aKOH COXpAaHEHUS AJIEKTPUUECKOTO 3apsiia
Onexrpudeckoe nojue. Hanpssk€HHOCTD AIIEKTPUYECKOTO MMOJIS.

34 [TpuHLIMI CYyIEpNIO3UIMH IIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM
YPOBHE)

15 Hocurenn snexTpudeckux 3apsaoB. JIeHcTBrE AIEKTPUYECKOTO MO

' Ha DJIEKTpUYECKHE 3apsiabl. IIpOBOJHUKH U JUDIIEKTPUKHU

ITOCTOSIHHBIN TIEKTPUYECKUN TOK. JIEHCTBUS DIIEKTPUUECKOTO TOKA.
Cuna Toka. Hanpsxenue.

3.6 I=gq/t,U=A4/4

37 DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IEIBHOE AIEKTPUUECKOE

COIIPOTHUBIICHHUC!




R =pl/S

3akoH Oma a1 yyactka snekrpuyeckoi uenu: [ = U/R

3.8
ITocnenoBaTenbHOE COEAMHEHUE TPOBOJHUKOB:
39 [TapaitennbHOE COEAMHEHUE ITPOBOIHUKOB PABHOI'O COIIPOTUBIICHHUS:
R
U=U,I=I+I;R=—.
oo L 2
CmenianHble COEAMHEHUS IPOBOIHUKOB
PaboTa u MontHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyna — JIenna:
3.11 Q=I"-R-t
312 OnbIT Opcrena. MarouTHOE MOJIe MPSIMOTO NPOBOJHUKA C TOKOM.
' JIvHUM MarHUTHON MHIYKUWH
313 MarauTHoO€ 1oJe MOCTOAHHOTO Maruura. Bzaumoencreue
' MMOCTOSIHHBIX MAarHUTOB
3.14 JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHHUK C TOKOM
315 Omnertel apanes. SBneHne 3meKTpoMarHuTHOW HHAYKIMU. [IpaBuio
' Jlenra
[IpakTruueckue paboThI
316 N3mMepenune 31eKTpUYECKOro CONMPOTUBIIEHUS PE3UCTOPA; MOLTHOCTH

QJICKTPUICCKOI'O TOKA, pa6OTBI QJICKTPUICCKOI'O TOKaA.

I/ICCJ'ICI[OBEIHI/Ie 3aBUCHMMOCTH CHUJIbI TOKA, BOSBHUKAIOIICTO B




MIPOBOJHUKE (PE3UCTOPBHI, JIAMIIOYKA), OT HANIPSKEHUS HA KOHIAX
IIPOBOJHUKA; 3aBUCUMOCTH CONIPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA,
IUIOIIAJH €T0 MONEPEYHOr0 CEUEHHUS U YAEIBHOIO COIPOTUBIICHUS.

[TpoBepka nmpaBwiia sl AMIEKTPUIESCKOTO HATIPSDKEHUS TIPH
TIOCTICIOBATEIHHOM COCTMHEHHUH IPOBOTHUKOB; TIPABHJIA JIJISI CHITBI
AIIEKTPUUECKOT0 TOKA MPHU MapalIeIbHOM COSMHEHUH MPOBOIHUKOB
(pe3ucTopsl U TaMIIOYKa)

Duzuueckue s61eHUs 8 NPupooe: HNEKTPUUECKHUE SIBJICHUS B
aTMocdepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TIOJIE

3.17
3emuIn, apeiid MoJIFCOB, POJIb MATHUTHOTO TIOJIS JIJIS )KU3HU Ha
3emiie, NOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea. IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocTaT, CUETUHK AIEKTPUUECKON SHEPTUH, AIEKTPOOCBETUTEIbHbBIE

3.18 puOOPHI, HArPEeBaTEIbHBIE IEKTPONPUOOPHI (TPUMEPHI),
IEKTPUUECKHE TPEIOXPAHUTENH, dJICKTPOMArHUT,
ANEKTPOABUTATENL TOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKA

3.19 DNEeKTpOMAarHUTHBIE BOJIHBI. [1IKkana 3JIeKTpOMarHuTHHIX BOJIH

3.20 | JlyueBas mozeinb cBeta. [IpsMonuHeitHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBeTa. [lnockoe 3epkaiio

3.22 [Ipenomiienune cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23 Hucnepcust cBera

394 JInnza. Xon myyen B nH3€e. DOKYCHOE pacCTOSTHUE JIMH3HL.

' Onrtuyeckast cuna uH3bl: D = 1/F

3.25 ['na3 kak onTudeckasi cucteMa. OnTudyeckue mpudopsl
[IpakTruueckue paboThI
N3mepenne onTu4ecKoil CHIIb cOOMparoiei JIMH3bI, POKYCHOTO

3926 |paccrosnus coOMparomen JIMH3EI (110 CBOMCTBY PaBEHCTBA Pa3MEPOB

peaIMeTa U N300pakeHHsl, KOTJia MPeIMET PACTIONOKEH B IBOWHOM
doxyce), mokazaTes MPeJIOMIICHUS CTEKIIA.

HccaenoBanue cBoiicTBa M300pa)XeHUsl, HOJYUYEHHOIO ¢ TOMOIIBIO




coOuparolel JTMH3bl; K3MEHEHUS (POKYCHOI'O PACCTOSIHUS ABYX
CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIIEHHs CBETOBOIO JIyda
OT yTJla NaJeHUs Ha TPAaHULE «BO3AYX — CTEKIIO»

Quszuyeckue aerenus 6 npupode. 3atmMenust Connua u JIyHsl, nBera
3.27 TEJ, ONTUYECKUE sABJIEHUA B atMocdepe (1BeT Heba, pedpakuus,

pajayra, MUpax)

398 Texnuueckue ycmpoiicmea. OYKH, IEPUCKOI, (oToarapar,

OIITHYCCKUE CBECTOBOAbI

4 KBAHTOBGIE ABJIEHUA

41 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-u3aydeHus. Peakiuu
' anb(ha-u Oera-pacnaaa

49 OmbrTel Pesepdopaa mo paccesuuto anbda-dactuil. [lnanerapHas
’ MOJIEJIb aTOMAa

4.3 CocrtaB atoMHOTO sapa. M30Tomnbl

4.4 ITepron mosypacmnana aTOMHBIX SJIEP

45 SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MacCOBOTO
' quceln

Dusuyeckue s61eHUs 8 NPupooe. eCTECTBEHHbBIN paliOaKTUBHbBIN
46 (G oH, KOCMUUYECKHUE JTyUH, PAJUOAKTUBHOE U3ITYyYEHUE TPUPOIHBIX

MHHEPAIIOB, JEUCTBUE PATMOAKTUBHBIX U3JIYUYEHUN HA OPTaHU3M
4eJI0BEKa

Texnuueckue ycmpoticmea. CIEKTPOCKOI, UHIUBUAY AJIbHBIN

4.7
JI03UMETp, Kamepa BuibcoHa, siiepHast 3HepreTuka




