MWHUCTEPCTBO NPOCBEIEHMS1 POCCHICKON ®EJEPALIIN
MMHWUCTEPCTBO OBPABOBAHMSA 1 HAYKU PECITYBJIK/ MAPUI 31
VUPEXIEHUE «OTAEJ] OBPA30OBAHNSI AIMUHUCTPALIMA
BOJDKCKOIO MYHULIUIAJIBHOI'O PAVIOHA»
MYHMLIUIIAJIBHOE OBPA30OBATEJIbHOE YUPEXJIEHVE

«BOJIBILIEKAPAMACCKASI CPEITHSIA O

«CormacoBaHO»

3amecT /;g@ib mupextopa mo YBP - JTup
ﬁ//l " /H.M.Muxaiinosa/

1 centsabps 2025 T.

PABOYAS MTPOI'PAMMA
(ID 4926921)

y4eQOHOro npeamera «@u3uka. YriayosaeHHblil YPOBEHD)
utst o0ydarormxcs 7-9 Ki1accoB

Cocrapurens: [lneTHeB
Cepreti FiBaHOBHY
y4UTeIh MATEMaTHKHA 1
bu3uKu

n.Yonpasi, 2025 T.



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
yrayOJaEéHHOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl, MPEICTaBIECHHBIX
B ®I'OC 00O, a takxe ¢ yuérom (enepanbHO pabouel MporpaMMbl BOCITUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

CopmepxaHue mporpaMmbl 1O (DU3MKE HAMpPABICHO Ha YIOBJIETBOPEHUE
HOBBIIIEHHBIX 3alpOCOB OOYYAIOIIMUXCS, CTPEMSIIMXCA K Oonee riayOokomy
OCBOCHMIO (DM3MYECKUX 3HAHUN, U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydawmuxcia. B nporpamme mno (Qusuke yduThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenmera B peanuzanuu tpeboBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIeTO 00pa30BaHMUs.

[Iporpamma o pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOI'O COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarommnXCs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ UEIbIO OKa3aHUS METOAMYECKOU
MIOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u GUUIECKON
reorpaduei, BHOCHUT BKJIaJl B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MPEOCTaBIsAeT HauOoJiee SCHbIE OO0pa3ibl MPUMEHEHHS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTYyUEHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 raaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUs B CTPYKType OOIero
0o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHWUU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcs.

N3yuyenne ¢uszukm Ha yYOIyOJIEHHOM YpOBHE TIpeNrosaraeT YBEPEHHOE
BJIaJICHUE CJIeIYIOLUMU KOMITE€TEHTHOCTSIMU, XapaKTePU3YIOIIHMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAay4YHO OOBSICHATH SIBJICHUS;

OLICHMBAaTh M  TIOHUMATh OCOOEHHOCTM  HAyYHOTO  HCCIIEIOBaHMUS;

WHTEPHPETUPOBATH JaHHBIE M HMCMOJb30BaTh HAYYHBIE JOKA3aTENbCTBA IS
MOJIyYEHHUSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydeOHoro mnpeamera «dusnka» B
oOpa3oBarenbHbIX opranu3anmsax Poccuiickoit  ®Denepanuu, peanu3yrommx



OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHONW pelICHUEM
Konnernn MunucrepcerBa npocsemiennst Poccuiickoin @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3yuenus GU3UKKU HA YTITyOIEHHOM yPOBHE:

pa3BUTHE WHTEpPECa U CTPEMJICHHSI OOYYAIOIIUXCS K HAYYHOMY H3YYCHHIO
IIPUPOJIBI, PA3BUTUE MX MHTEIUICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAHHUA U (HOPMHUPOBAHUE
HCCIIEIOBATENICKOI'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dbopMUpOBaHHEe YMEHHUU NPHUMEHATH (U3WUECKUE 3HAaHUS W HAYYIHBIC
JI0Ka3aTeNbCTBA I O0BICHEHUS! OKPY>KAIOIINX SIBJICHUI;

dbopMHpOBaHUE TIPEACTABICHUA O pOAM (PU3NKK 7 PAa3BUTHS JIPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAIBHOW  JAESATENBbHOCTH, CBA3aHHOM C (PU3MKOHM, TMOATrOTOBKAa K
JalbHeHIIeMy 00Oy4eHHUIO B 3TOM HaIPaBJICHUH;

dbopMHpOBaHHE TOTOBHOCTH K JaJbHEHIIEMYy W3y4YCHHIO GU3UKA Ha
yrayOJaEéHHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Mpoduie oOydeHus Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

JlocTxeHne 3TUX IieNied MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a/1ay:

MpUOOpETEeHNE 3HAHUW O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXAHUYECKHUX,
TETUTOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npUOOpETeHNE YMEHHUM aHAIM3UPOBATh U OOBICHITH GU3MUECKHE SIBJICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KaYECTBEHHBIX 3aJ1a4, TPEOYIOINX
CO37aHUSl W WCIOJNB30BaHUS (PU3MUECKUX MOJEei, BKItOYas TBOPYECKHUE U
MIPAKTUKO-OPHCHTHPOBAHHBIC 3a/1a4H;

pa3BUTHE WCCIEAOBATEIBCKUX YMEHHI: HAOMIONaTh SBICHUS W U3MEPSThH
(u3MYeCcKUe BEIIMYMHBI, BBIJIBUTATh THIIOTE3bI U TPEjIarath SKCIICPUMECHTAIBHBIC
CIOCOOBI UX MPOBEPKH, TJIAHUPOBATH M MPOBOJUTH OIBITHI, IKCIIEPUMEHTATbHBIC
WCCIICIOBAHMSI, aHATM3UPOBATh TIOJyYeHHBIC JAHHBIE U JISIaTh BHIBOIBI,

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HIECKOTO COEp KaHMUS,
BKJIFOYasi MH(POPMAITUIO O COBPEMEHHBIX JTOCTIKCHUAX (DU3UKU, HHTCPIIPETAITUS H
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cdepamu MpoPeCCUOHATBHON NEATeTbHOCTH, CBI3aHHBIMH C
(GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHDKECHUSX
duznyeckoit HayKU.



Ha wusyuenue ¢usuku (yriyOnéHHBI ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi orBoauTcs: 340 uvacoB: B 7 kinacce — 102 yaca (3 yaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 136 gacos (4
yaca B HEJISTIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEro Mupa.

®du3rka — Hayka O mpupoje. SBiIeHus Npupoabl (3IEMEHTHI COJEPIKAHMS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBsi3n). DU3MUECKue SBICHUS: MEXaHUYECKUE,
TEIIOBBIE, JJIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. Pa3smepHocTb. EnuHUIBI (U3MUYECKUX BETUYHH.
W3mepenne @u3nyeckux BeTUYMH. OTanoHbl. Dusmueckue npudopsl. llena
nenenusi. [lorpemnocts n3mepenuid. IlpaBuna 6ezonacHoro Tpyna npu padote c
nabopaTopHbIM 00OpyaoBaHMEeM. MexayHapoaHass cucteMa enuHul. IlepeBon
BHECHCTEMHBIX eMHHUIL B equHuLb CH.

Kak ¢usuka u Jpyrue €cTecTBEHHbIE HayKd H3Y4alOT MPUPOLY.
EcTecTBeHHO-Hay4YHBI METOJ NO3HaHMs: HAOJIIOJEHHE, MOCTAHOBKA HAy4YHOI'O
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBI0 MOJIEIEH.

Jemoncmpayuu.

Mexanuyeckue,  TEIUIOBBIC,  JJIEKTPUYECKUE, MAarHUTHBIEC, CBETOBEIE,
3BYKOBBI€ SIBJICHUS.

duznyeckre MpuOOPsI U Mpoleaypa MpsSMbIX U3MEPEHUN aHAJIOrOBBIM U
ur(ppoBBIM TPUOOPOM.

Jlabopamopuvie pabomoul u onvimel.

Omnpenenenue HEeHbl IeIeHHs HIKaIbl U3MEPUTEIBHOI0 Ipubopa.

N3mepenue pacCTosIHUMN.

N3mepenue momanu u o0bémMa. MeTos1 najieTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Omnpenenenue pasMepoB MajbIxX Tel. MeTo psioB.

IIpoBeneHne wHcCiIENOBaHUSA IO IPOBEPKE THUIIOTE3BI: NAIBHOCTH I10JETA
[IapuKa, MyneHHOr0 rTOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBbIIE BHICOTA ITyCKa.

Pasznen 2. [lepBoHayajibHbIe CBEJIEeHUS O CTPOEHUHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJBI, UX pa3sMmepbl U Macchl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTM JBWKEHHUS 4YacTULl C
temrneparypoil. bpoyHnoBckoe npmwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, >KMJIKOCTEH U TBEPIBIX
(kpucTammmyeckux) Tesn. B3auMOCBSI3b MEXIy CBOMCTBAaMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Habmronenue 6poyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

HabGnronenue siBneHuil, O0bSACHAIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie padbomoul u onvimel.

Orenka quaMeTpa aToMa METOJIOM PSJIOB (C UCITONTb30BaHuEM (oTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpIThl 1O OOHAPYKEHUIO TEHCTBHS CHUJT MOJIEKYJISIPHOTO IPUTSKEHUSL.

Paznen 3. /IBm:kenune u B3anMoAeiicTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpHOe JBHkeHHe. CBOOOAHOE MaJeHUE KaK MpPUMEpP HEPaBHOMEPHOTO
nerokeHus teil. CkopocTb. CpenHssli CKOPOCTh IPU HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu u BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTE BEJNMYMH, OMNMUCHIBAIOUIMX JBHKeHHE. OO0mue
MOHATUS 00 OTHOCUTENBHOCTH JABUXKEHUs. CloXXeHue CKOpOCTeM mJig Tell,
JOBWKYIIUXCS MTapaJuIeNIbHO.

SBnenne uHepUMM. 3aKOH HHEpUUHU. B3auMmopaeicTBHe Tell KaK NpUYMHA
U3MEHEHHsI CKOPOCTH JBIKEHMs Tell. Macca Kak Mepa MHEPTHOCTM Tela B
MIOCTyNaTeIbHOM JABWXKEHHH. [InotHOocTs BemecTBa. CBS3b INIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eAuHule o0béma BemecTtBa. CMecH M CIUIABBL
IloBepxHOCTHAs U JINHEWHAS ITIOTHOCT.

Cuila Kak XapakTepucTuKa B3auMozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3Mepenne cuiibl ¢ TOMOLIBK AUHAMOMETpA. SIBJIEHUE TATOTEHHS U CUja
TskecTH. CHJla TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOW IpsMoM. PaBHonelcTBytomas cuil. Cuila TpeHUS.
TpeHue CKOIBXKEHUS W TPEHHME IIOKOs, BA3KOE TpeHWe. TpeHue B Ipupone M
TEXHUKE.

JHemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

M3mepenne CKOpOCTH NPSAMOJIMHENHOTO IBUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenune usmeHeHus: CKOPOCTH TP B3aUMOICUCTBUH TETI.

CpaBHEHHE Macc 0 B3aUMOJIEHCTBHIO TEJL.

CnoxeHune cuil, HapaBJIEHHbBIX MO OAHOU MPAMOM.

Jlabopamopuvie pabomoul u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJEJIN 3IEKTPUIECKOTr0 aBTOMOOWUJIS ¥ TaK Jajiee).

OnpeneneHue cpeaHEed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuKa [0
HAaKJIOHHOW INIOCKOCTH.

Ornpenenenue IIOTHOCTHA TBEPIOTO TENA.

OneITBI, JEMOHCTPHUPYIONINE 3aBHUCHUMOCTH pPAacTsDKEHHS (1medopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

OnbITEl, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbl TPEHHUSI CKOJBXKEHUS OT
CHUJIBI IAaBJICHUS U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznen 4. JlaBiienne TBEPABIX TeJl, JKUAKOCTEH W ra3oB.

Hasnenue. Cuna naBnenus. CriocoObl yMEHBIIICHUS U YBEJIMUCHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJICHHS Tra3a OT O0OO0bEMa W TeMIEpaTyphl.
[lepenaua maBneHust TBEPABIMU TEJNAMU, KUAKOCTSIMH U razamu. 3akoH [lackains.
[THeBMaTHUECKHE MAIIHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'uppocratnueckuii  mapagokc. CooOmaromuecss cocyapl. ['mapaBauyeckue
MeXaHu3Mbl. VICMoIb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOAA.

AtMocdhepa 3emnn u armocdepHoe naBieHue. [IpuduHBI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emau. OmnbiT Toppuuennmu. M3mepenue arMmochepHOTro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHust aTMOC(HEpPHOro 1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha IOTPYKEHHOE B HUX TENO. BrITaKkuBaromas
(apxumenoBa) cuia. 3akoH ApxuMesa. Y CIOBHE BOSHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoif) cuibl, moaTrekanue. [naBanue Ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIABJIEHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecs COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBnenue neicTBUsS aTMOCHEPHOTO JaBICHHUS.

Cudos.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA MOTPYKEHHOHN B )KUAKOCTb
YacTHU TeJa U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus Tell: MJIaBaHUE WU NIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJa U JKUJIKOCTH.

Jlabopamopuvie pabomoul u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA.

OmnpeneneHue BHITAIKUBAIONIECH CUIIbI, ICUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIICH CUJIBI, JEHCTBYIOIIEH Ha TEJIO B
AKHUJKOCTH, OT MaccChl Tena.

OneIThl, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTh  BBITAIKMBAIOIIEH  CHIIBI,
JEUCTBYIOUIEH Ha TEJO B KUJIKOCTH, OT 00bEMA NMOTPYKEHHOM B KUIAKOCTh YaCTU
T€Ja ¥ OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONPEICIICHHE
€€ Ipy30H0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTD. JHEPIrUs.

Mexannyeckast paboTa 1Jis CUJI, HAlIPABJICHHBIX BJOJIb JIMHUN NIEPEMEIICHUS.
MonHoCTb.

[TpocTeie MeXaHWU3MBI: pblYar, BOPOT, OJOK, NOJUCHACT, HaKJIOHHas
IJTIOCKOCTh, HOJKHUYHBIM MexaHn3M. MomeHT cunbl. PaBHoBecue peruara. [Ipasuiio
MOMEHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHS pbluara K OJIOKYy. «30J0TOe
npasuiio» mMexanuku. KIIJ] mpocTteix Mexanu3MoB. [IpocTbie MeEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckass »Heprus. KuHernueckas M NOTEHIHUAIbHAS 3HEPIHUS.
[IpeBpalienre 0AHOTO BUIA MEXaHUYECKOW SHEPTUH B APYTrOW. 3aKOH COXPAHEHUS
Y MIPEBPALLECHUS DHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[IprMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

HccenenoBanue ycinoBui paBHOBECHs phlyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuyenue npaBuiia pslyara Jyisi MOABUAKHOTO M HETTOABUKHOTO OJIOKOB.

Omnpenencane KIIJI moaBuKHOTO M HETIOBH)KHOTO OJIOKA.

Omnpenenenre paboThl CUJIBI YIIPYTOCTH MPU TOIBEME IPY30B MPH MTOMOIIU
MOABMKHOTO OJIOKA.

N3yueHne 3ak0HAa COXpPaHEHUS! MEXaHUYECKOW DHEPTUH.

8 KJIACC

Pa3nen 6. TenioBbIe ABJICHNA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOECHUS
BellecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE HOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUHU.



Monenu TBEPHOTrO, JXKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmaeckne u amopdubeie Tena. ['padeH — HOBBIM MaTepwiasl JJIsi HOBBIX
TEXHOJIOTUNA. TEXHOJOTMU TOJYyYeHUS HCKYCCTBEHHBIX aiiMa3oB. OObsSCHEHHE
CBOWCTB T'a30B, KUIAKOCTEW W TBEPABIX TEJI HA OCHOBE IOJIOKEHHUIN MOJIEKYJISIPHO-
KUHETH4YeCcKo Teopun. [IoOBEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KANUJUISIPHBIC
saBJ€HUA. TemIoBoe pacuIMpeHue U CKAaTHE. 3aBUCUMOCTh JaBJIEHUSA ra3a oOT
00BbEMa, TeEMIIEpaTypHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CPEIHEH KHHETHYECKOM SHEprueu
TEIJIOBOTO JIBM>KEHUS YacCTHUL. TeMIlepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl HU3MEHEHUS] BHYTPEHHEW SHEPIUH:
Terionepeaaya u COBEpUICHUE paboTHI. Buast TEIIONEPEAAUHN:
TEIUIONPOBOHOCTh, KOHBEKIMA, U3Iy4YeHUE. Buapl Temionepenayn B Npupoae u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonudectBo TeminoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJI0BOE paBHOBecHUeE. 3akoH HeloToHa-PruxMana. YpaBHeHue TEII0oBOro OanaHca.

[imaBneHne u OTBEpICBAHNE KPUCTAJUIMYECKUX BEILIECTB. Y IeJIbHAS TEMI0Ta
raBnenus. [lapooOpazoBanue u kouaeHcanus. Ucnapenue. Kunenue. Y aenpHas
TEIJIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIepaTypbl  KHUIEHHS  OT
atMocdepHoro aaBieHus. HachlllleHHBIH W HEHACHINIEHHBIM map. BiakHOCTH
BO3/yXa.

DHeprus TOIIMBA. Y AEIbHAS TEIJIOTA CTOPAHMUS.

[Tpuniunel padoTsl TermmoBeix aBurateneit. KIIJ[ rtemmoBoro asurartens.
TeruioBple ABUTATENIM W 3allATA OKpYXKarollen cpenpl. TemnoBble MOTEpU B
TEIJIOCETSX.

3aKOH COXpaHEHUSI U MPEBpAICHUS PHEPIHMU B MEXAHUYECKUX U TEIJIOBBIX
rporeccax.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBHXKCHUS.

Hab6mronenue nuddysun.

HaGmonenne sBICHMI TIOBEPXHOCTHOTO  HATSDKCHWS, CMAuuBaHUS U
KaWJUISPHBIX SBICHUM.

HaGmroienue TemioBoro pacuimpeHus Tel.

W3meHeHne naBiieHUs Ta3a MPU U3MEHEHUUM O00BbEMa M HArpeBaHUU WIIH
OXJIQXKICHHH.

[IpaBuiia u3MepeHust TeMIepaTyphbl.

Bunbl Tenonepenaym.

OxJ1a)KJIeHUE NMpY COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIITHUMU CHJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOnronenue kuneHusl.

HabGnrogenue nocTostHCTBA TEMIEPATYPHI PY TUIABJICHUH.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnsie pabomot u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TemmepaTypbl MpU MOMOIIM SKUJAKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphl.

OneIThl 1O HAONIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPJIBIX TEIL.

OmnpeneneHue AaBieHUs BO3AyXa B OalJIOHE IIITpUIIA.

HccnenoBanne 3aBUCMMOCTH JIaBJICHHS BO3JlyXa OT €ro o0béma u
TEeMIIepaTyphl.

[IpoBepka runoTe3sbl IMHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATyPHI.

HaGmonienne u3MEHEHMs] BHYTPEHHEW DSHEpPrud Telna B pe3ysibrare
Terionepeaay U padboThl BHEITHUX CHUJI.

HccnenoBanue SBIEHUS TEIUIOOOMEHA TMpPU CMEUIMBAHUU XOJIOAHOM U
ropsityer BOJIBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJION MIPH TEINI00OMEHE
C HArpeThIM METAJUIMYECKUM LIMIIHHAPOM.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-PrxMaHa).

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OmnpeneneHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEMIOTHI IIJIABJICHHUS JIbJA.

Pa3nen 7. DiiekTpuyeckne 1 MATHUTHBIE SIBJIEHHS.

Onektpusanus Ten. JIBa poma 3yeKTpUYECKHX 3apsaoB. B3aummonelicTBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

OnekTtpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mnosd. [IpuHuun
CYTEPIIO3ULINU JIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS AJIEKTPUUYECKOTO 3apsia.

DNEKTPUYECKUd TOK. YCIIOBUS CYIIECTBOBAaHUSI JJIEKTPUYECKOIO TOKA.
HNctounuku mocTossHHOrO TOKa. JIeMCTBUS AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B METaILIaX, )KUJKOCTAX U razax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOe HaMpsHKEHUE. AMIIEPMET]
Y BOJIBTMETP B LIENU MOCTOSTHHOTO TOKa. CONMPOTUBIIEHHE MPOBOAHUKA. Y IEIHOE



COnpoTHUBJIEHUE BemiecTBa. 3akoH OMa st yyactka uenu. [locnenoBarenbHoe U
napasuiesibHoe coeuHeHne MpoBOoAHUKOB. J/[C B 1IenM MOCTOSIHHOTO TOKA. 3aKOH
Oma mna nonno nenu. IlpaBuna Kupxroda. Pacd€r mpocThix 3JIEKTpUYECKHUX
nerneii. Heaunennsle 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH DJIEKTpUUYECKOro TokKa. 3akoH JDxoyns-Jlenia.
DNeKTpUYECKUe IEnu U MOTPeOUTeNu dNEeKTpUUYECKOor s3Heprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3emiie.
OnbiT Opcrena. MarHutHoe moje 3JeKTpudyeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHue SIEKTPOMAarHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOIO IIOJIS HA
nmpoBogHUK ¢ TokoM. Cwmia Awmmepa u  omnpeneneHue €€ HanpaBICHUS.
DJIEKTPOJIBUTATENb ITOCTOSHHOTO TOKAa. VCIonp30BaHME 3IJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHnue 3MeKTpoMarHuTHOW UHAYyKIuU. [IpaBumno Jlenna.
DIIEKTPOTEeHEePaToP. Cnoco0b1 MOJIYYEHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMM HA BO300HOBISEMBIX HCTOUYHMKAX HHEPIUHU. DKOJOTHYECKHE
Mpo0JIeMbl SHEPreTUKU. TOITMBHBIC JIEMEHTHI U AJICKTPOMOOUIIH.

Hemoncmpayuu.

DJIeKTpU3aLus Tell

JIBa posa 3EKTPUYECKUX 3apsAI0B U B3AMMOJCHCTBUEC 3aPSIKEHHBIX TE.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNEeKTpOoCTaTHUECKast UHIYKIHS.

3aKOH COXpaHEHUS SJIEKTPUUECKHUX 3aPSAI0B.

MopenupoBaHue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TOJII C MOMOIIBIO
OYMaKHBIX CYJITaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

HN3mepenune Cuiibl TOKa aMIepMeTPOM.

N3Mepenune 31eKTpUIeCKOro HarpsKeHUs BOJTbTMETPOM.

PeocTat 1 Marazud COnpoOTUBIICHUM.

B3auMoaencTBre MOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3IeJICHUS MTOJI0COB MAarHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarnuTtHoe noJie Toka. DJIeKTPOMarHur.



JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb NOCTOSHHOIO TOKA.

OnbiThl Dapajes.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padbomol u onvimel.

OnbITel MO HAOMIONEHUIO IIEKTPU3ALMUA TEA MPU  COMPUKOCHOBEHUU U
VHIYKIHAEH.

HccnenoBanue JAEUCTBUSL  DIEKTPUYECKOTO IOJSI HA MPOBOJHHUKUA U
TUDJIEKTPUKU.

COopka U UCIIBITaHUE IEKTPUUECKOM LIETH MOCTOSTHHOTO TOKA.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPES PESUCTOP, OT
HaIpsKEHUS HA PE3UCTOPE U COITPOTUBIIEHUS PE3UCTOPA.

OnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU MONEPEYHOr0 CEYEHUS U MaTepHaIa.

Ornpenenenue yaeapHOro CONpOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBWia CJHOKEHHUS HANPsDKEHUM TIPU  MOCIEA0BATEIbHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I8 CWIBl TOKAa NPH MAPAJUIETBHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue 3/1C v BHYyTPEHHETO CONPOTUBJICHUSI UCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbInosHEHHs 3aKk0Ha OMa IS ITOJTHOM LIETIH.

N3yueHne BOJIbTaMIIEPHBIX XapAKTEPUCTUK HEIIMHEHHBIX 2JIEMEHTOB (JIaMITbI
HaKaJMBaHUS WIH NOJYIPOBOJIHUKOBOIO IHO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUIECKOTO TOKA, BBIAEISIEMON HA pE3UCTOPE.

Omnpenenenue KII/I HarpeBaTens.

HccnenoBanrie MArHUTHOTO B3aUMOJIEUCTBHUS TTOCTOSTHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB TIPH UX 00BETUHEHUU U
pazzieeHuN.

HccnenoBanue AeWCTBUSA AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMBITEI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KAaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJi€HUS TOKA B KaTYyIIKE W OT HaJu4us
(oTCYTCTBUSI) CEpACYHUKA B KaTyIIKE.

N3yueHne neiicTBUSI MArHUTHOTO MOJISl Ha TPOBOAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue K11/ a5iekTpoaBUraTeIbHONM YCTaHOBKH.

OnpITEl 1O  HKCCIEOBAHUIO  SIBICHUSI DJEKTPOMAarHUTHOM  HWHAYKLUWU:
UCCIICOBAHUE W3MEHCHHMI 3HAYEHUs W HaIpPaBJICHUS WHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3gen 8. Mexanudeckue siBJIeHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl omuvcaHus
MEXaHUYECKOTO JBIXKECHUS: TaOIWYHBINA, rpaduueckuil, aHanutuyeckuii. Cucrema
orcuéra. OTHOCUTEIEHOCTh MEXAHUYECKOTO JIBH>KECHHS.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMU, IPOCKIIMU BeKTOpa. Paanyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMENICHHE Ha IUIOCKOCTH. PaBHOMeEpHOE
OpSMOJIMHENHOE JBHKeHUE. HepaBHOMEpHOE TMPSMOJUMHEWHOE JIBUKEHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABHXKEHUE. Y CKOPEHHUE
cBoOogHOTO MMagenust. OneITe! I amuiest.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTU, MPOUIEHHOTO MyTH U
IIEpEMELIEHHUS ISl IPSMOJIMHEMHOTO JBUKECHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrKeHue 1o OKpYyKHOCTHU. JIMHEHHass CKOPOCTh, YIiIOBask CKOPOCTh, IEPUOL
Y 4acToTa oOpaIieHus: Ipu paBHOMEPHOM JIBHXKECHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

BekTop cuiibl. PaBHOAEHCTBYIOIIAS CHITA.

[lepBsiii 3ak0oH HproToHa. Bropoit 3akon Hetotona. Tperunii 3akoH HeroToHA.
[IpuHIMII CYTIEpIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujla TPEHUS CKOJIbKEHUS, CHUIa
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoaduimeHT tpenus.

JIBMKEHHE Te 10 OKPYKHOCTH MO JEUCTBUEM HECKOIBKUX CHIL

3akoH bepnymnu u noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENbHBIE
anmaparbl, CyJa Ha TOABOAHBIX KpBUIbAX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BUKEHHE 1Moe31a Ha MarHUTHOM TTOAYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IrpaBUTALIMOHHOTO LeHTpa (B ToM uwucie ImiaHer BOkpyr Comnuua). Ilepmas
KOCMHMYECKast CKOpOCcThb. HeBECOMOCTB U Meperpy3KH.

PaBHOBecue maTepuanbHOM TOUKH. AOCOJIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpalleHust. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe wu
HEYIpPYroe B3aUMOJICHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOC IBHIKEHHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa Cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHeprun 1 padboTel. [loTeHIManpHas SHEPrus Tela, MOAHSATOTO HaJ
ITIOBEPXHOCTHIO 3eMJIH. [IoTeHIManbHas sHeprus cKaTou NnpyKuHbl. KnHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPruu. 3aKOH HU3MEHEHHS M COXPaHEHUS
MEXaHUYECKOMN DHEPIUHU.



Hemoncmpayuu.

Habnrogenne MeXaHn4ecKoro JABM)KEHHUS TeJla OTHOCUTENBHO PAa3HBIX Tell
OTCYETA.

CpaBHeHUE TyTE W TPACKTOPUM JBHXKEHUS OJHOTO M TOTO KE Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUYKEHHUSI.

HabGnrogenue nBU>KeHUS Teja 1Mo OKPY>KHOCTH.

HabGnronenne MexaHMueCcKuX SIBJICHHM, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JABWKEHHH OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOmnronenue paBHoBecHs Tel, CBOOOHOTO MaJIeHHs, KOJIeOaHusi MasiTHUKA B
MHEPUUABHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIHLHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJa OT €r0 MacChl U IEUCTBYIOIIEH HA HETO CUJIBL.

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

N3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMIrybca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTrUU IPHU B3aUMOICUCTBUU TEN.

CoxpaHeHne uMITyJIbca MpU A0COITIOTHO HEYIIPYTOM B3aUMOJCICTBUY.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

Hab6mronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHue PHEPTUH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHue SHEePTUH NMPU JBUKECHUU TeJla IO ISUCTBUEM MTPYKUHBI.

Jlabopamopuvie padbomul u onvimel.

KoHcTpynpoBaHue TpakTa [ pa3roHa M JajdbHEWILIEro PaBHOMEPHOIO
JBW)KEHUS IAPUKA UITU TEJIEHKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHS Opycka WIA JABUKCHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpenenieHre YCKOPEHHsSI Tela MpPU PABHOYCKOPEHHOM JIBJKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka runoTe3bl: €Ciy Npyu PaBHOYCKOPEHHOM JABMKEHUH 0€3 HauaJlbHON
CKOPOCTH TTyTH OTHOCSITCSI KaK PsiJi HEYETHBIX YHCEJI, TO BpEMEHAa OJMHAKOBBI.

HccnenoBanre IBUKEHUS Teja, OPOIIEHHOTO MO YTJIOM K TOPH30HTY.

HccnenoBanne 3aBUCUMOCTA  CHUJIbI  TPEHHUS CKOJIBKEHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue k03P GULIMEHTA TPEHUS CKOIBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanye 3aBUCUMOCTH CUIIBI YIIPYTOCTH, BOBHUKAIOLIEH B IPYKUHE, OT
cTerneHu AedopMaIui Npy>KUHBI.

Omnpenenenre paboThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JBIKECHUH Telia Mo
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl  CWJIBI  YINPYrocTHU TMPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABM)KHOIO U MOABUKHOTO OJIOKOB.

Pa3znen 9. Mexanuveckne KoJe0aHUA U BOJIHBI.

KonebatenbHoe aBmkenrne. OCHOBHBIEC XapaKTEPUCTUKU KOJIEOaHUM: MEepHO/I,
4yacToTa, aMIuuTyna. ['apMoHuYeckue KojebaHus. 3aTyxaroliye KoyeOaHus.
Boinyxnennsie konebanus. Pezonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHeprum npu
KO0JIEOATEIILHOM IBHKEHUH.

Mexanuueckue BoiHbL. [IpomonbHble M TonepedHsle BOdHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: HHTep(epeHus U Judpakius. JImHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MeXaHM4eCKUE BOJIHBI B TBEPIOM TeENE, CEHCMUYECKHUE BOJIHBI.

3ByK. Pacnpoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3onanc B akycruke. HMHppazByk u ynbTpa3Byk. Mcnonb3oBaHue
YJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpayuu.

HabGmronenue konebaHuil Tenm MOJ JEHCTBUEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM M pe30HaHCa.

PacnipocTpaHeHue npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).

Hab6nronenue nnrepdepeHunu u 1udpakiiuy BOJIH Ha MOBEPXHOCTU BOBI.

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHUI PE30HAHC.

Jlabopamopuvie padbomoul u onvimel.

Omnpenenenre 4acTOThl U Meproia KoebaH!il MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenre 4acTOThl U MepHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Meproia KoieOaHuil rpy3a Ha HUTH OT JITMHbI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPHO/Ia KOIeOaHU MPY>KUHHOTO MAasSTHUKA OT
Macchl Ipy3a.

[TpoBepka He3aBUCHUMOCTH TNepuoaa KojeOaHud Tpys3a, MOJABEUICHHOTO K
JIEHTE, OT MacChl Ipys3a.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh TIEPHO/Ia KOJIeOaHU MPY>KUHHOTO
MasATHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO Na/ICHHUS.



Pa3nen 10. DjekTpoMarHuTHOE M0JIe U YJIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JJIsI COTOBOM cBsi3u. Pammonokanus. Kocmuueckas
CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
cBeTa: MHTephEepeHIINs U AUPPAKIIHSL.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBera.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHre ONBITOB MO HAOIIOICHUIO HHTEphEepEeHINN U JU(PaKIUU CBETA.

Pa3nen 11. CBeTroBble siBJIEHUS.

JlydyeBass Mozenb CBETa W TIeOMETpUYECKas oNTuKa. VIcTouHMKHM cCBerta.
[IpsamonuHeliHoe pacnpocTpaneHue cBera. 3armenus Comnuna u o JlyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTtpoeHue
n300pakeHnid, CHGOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyeHus ceeta. [lonHoe oTpaxeHue cBera.
Hcnonb3oBaHre MOTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nydert B nuH3e. Popmyna ToOHKOW JuH3bL. [locTpoenue
U300pakeHu, CHOPMUPOBAHHBIX TOHKOW JHMH30M. OnTuyeckas cuctema
doToamnmapata, MHUKpOCKONa M Tejeckona. [Ja3, kKak omnTuyeckas CHCTEMA.
bin30pyKOCTh U 1abHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE PacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue nzoOpaxeHuil B MIOCKOM 3epKalie.

IIpenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J JIydeH B pacCeUBAIOLICH JINH3E.

[Tonyyenune nzo0paxeHuil ¢ TOMOIIBIO JIMH3.

[Tpuniun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

Monens riasa.



Pasnosxenune 0enoro cBera B CIIEKTP.

[Tomy4yenue Oenoro cBeTa Mpu CIONKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padbomol u onvimel.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUST CBETOBOIO Jiydya OT yIJia
naJcHUs.

N3yyeHue cBOMCTB N300paXeHUs B INIOCKOM 3€pKaJe.

HccnenoBanre 3aBUCMMOCTH YIJIa IPEJIOMIIEHHS OT yria NaJeHUusl CBETOBOIO
Jy4a Ha TPaHULIE «BO3TyX—CTEKIIOM.

[Tomy4yenune n300pakxeHUI ¢ TOMOIIBIO COOMPAFOTIICH JTMH3BI.

Omnpenenenre (POKyCHOrO pPacCTOSAHUS M ONTHYECKOW CHUJIBI COOMparomieit
JIUH3BL.

OnBITHI MO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKT.

OnbITEl IO BOCHPHUATHUIO IIBETA MPEIMETOB MpPU HX HAOIIOJCHUU 4Yepe3
I[BETOBbIC (DUIIBTPHI.

Pasznea 12. KBanToBbI€E IBJICHHUS.

OmneiTel Pesepdopaa u minanerapHas mojaens atoma. Mogenbs aroma bopa.
Hcnyckanue u noriomieHue cBeta aroMoM. KBaHTel. JInHedaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wMogpens aromHoro sapa. HWszoromsl. PaamoaxTrnBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHbBIX sifep. [lelcTBue paamoaKTUBHBIX
U3JIyYEHU Ha )KUBBIE OPTaHU3MBIL. 3alUTa OT PaIMOAKTUBHOIO U3TyUYCHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MacCOBOIO YHCEIL.
DOHeprusi CBs3UW aTOMHBIX saep. CBsi3b Macchl W dHepruu. Peakuum cuHTe3a U
nenenusa saep. Mcrounmku sHeprun ConHua u 3BE3A. SlnepHas J>HEPreTHKa.
DKoJIOTUYECKHE MPOOJIEMBI SIEPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3TyYEHHUsI U TIOTJIOIICHUSI.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Bomopoa.

Hab6mronenue tpekoB B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIOMINX U3ITYUCHUH.

Perucrpanus u3aydeHus NpUPOAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnvie pabomol u onvimel.

HaOmroieHue CIIonIHbIX U JIMHEHYaThIX CIIEKTPOB U3JTyYCHHUS.

HccnenoBanne TPeKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI IO TOPMO3HOMY MyTH
(o dhotorpadusam).

H3mepenne painoakTUBHOTO (OHA.

IHoBTOPHUTEJIBbHO-0000IAIOIIUAIT MOTYJIb.



[ToBTOpHUTENHEHO-00001IAIOMINK MOTYJIb MIPEIHA3HAUEH JJISi CUCTeMaTH3allH
u  0000IIeHUsT MOPEIMETHOTO  COJEpKaHUA U ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO NPHU M3YYEHHHM BCEro Kypca (U3HKU YIIIYyOJIEHHOTO YpPOBHS, a
TaKKe JUIsl IOJTOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (U3HKE.

B nmnpomecce wu3ydeHuss JAHHOTO MOAYJIS pPEATU3YIOTCS U IMOJIYYaroT
nanbHeilee pa3BUTUE Yy4eOHbIE JCHCTBUS, OOecreunBarouue JOCTHKEHUE
NpEeIMETHBIX U METAaNpeAMETHBIX pe3ylbTaToB oOydeHus, (popmupoBaHHe
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH: OOBSCHEHHUE U ONHMCAHHE SIBJIEHUN HA OCHOBE
npuMeHeHus GU3NUECKUX 3HAHWM, MCCIeAoBaTeNIbCKUE NEeUCTBUS (BBIIBUKEHUE
TUINO0TE3, MOCTAHOBKA 1€MW U TUIAHUPOBAHUE HCCIEIOBAHUS, aHAIN3 JAHHBIX U
HOJTyYEHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpamma KOTOpOTO BKJIFOUAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHbIM pasfellaM M TeMaM Kypca
($U3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHNE PA3HBIX Pa3JIElOB;

BBITIOJTHEHHE JTaOOPATOPHBIX paOOT U ONBITOB (BKJIIOYAsl paOOThI U OMBITHI U3
MEepeYHe K pazzenamM Kypca) B YCIOBHUSX CaMOCTOSITENBHOTO IUIAHMPOBAHUSA
MIPOBEICHMS UCCIEAOBAaHMS, BHIOOpAa 1 0OOCHOBAHUS METOJ1a U3MEPEHUST BEJIUYMH,
COOPKU 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBITIOJIHEHHE MPOOJIEMHBIX 3aJaHUI IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHusl O €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH), B TOM YHCJE 3aJaHUi C
MEXIIPEAMETHBIM COICPKAHUEM;

paboTy HaJ TPYNIOBBIMUA WM WHIUBUYAIbHBIMU MTPOCKTAMU, CBSI3aHHBIMHU C
coJiepKaHuEM Kypca PU3UKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIOINIETO MOJIYIS MOXKET 3aKaHYHUBAThCS
MPOBEICHUEM JAUArHOCTUYECKON paboThl 32 Kypc (PU3MKHU yriayOia€HHOrO ypOBHS,
BKJIFOYAIOIIECH 3a/laHus Pa3HOTO YPOBHS CIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JAMarHOCTUYECKOM pabOThl MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uke, a Takxke
CBUJIETEIBCTBOBATh O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHOW I'PaMOTHOCTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI T10 ®U3MKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yyenue (UMK HA ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs HAMPaBICHO
Ha JOCTH)KEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromuierocsi 0yayt copMupoBaHbl CIEAYIOLIUE JIUUYHOCTHBIE PE3YJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nUecKoil HayKu;

LEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

o 2)2pasrcoanckozo u 0yxo8Ho-HpAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B OOCYKJIEHUU OOILECTBEHHO 3HAUMMBIX
U 3THUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHHUI
(duzukwy;

OCO3HAHME BAKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
Y4EHOT0;

o 3)Icmemuueckozo 60CRUMAHUA:

BOCIIPUSTUE 3CTETUYECKUX KauyecTB (PU3MUECKON HAyKu: €€ TapMOHHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HAyuHO20 NOZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKHM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PA3BUTUS TEXHOJIOTMH, BaXKHEWILEW COCTABJISAIOIICH
KYJIbTYPBHI;

OpUEHTaluus B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
npecTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBL;

pa3BUTHE HAY4YHOM JIF0OOO3HATEIBHOCTH, HHTEpeca K HCCIEA0BATEIbCKOM
NEATENBHOCTH;

o 5)dpopmuposanun Kynomypul 300p06bs U IMOUUOHATLHOZ0 01A20NOSIYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXKHOCTH TMpaBuUi OE30MacHOTO TOBEIEHUS Ha
TpaHCIOPTE, HA JI0OpOorax, C HJIEKTPUUYECKMM U TEIUIOBBIM OOOpYJOBAaHUEM B
JOMAlIHUX YCIIOBHSIX;

c(OpMUPOBAHHOCTh HaBbIKa peQIIeKCHM, NpPHU3HAHHE CBOEro IpaBa Ha
OLIHUOKY U TaKoTO xKe paBa y JIpPYyroro YEJI0BEKA;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pPEIICHUM MPAaKTUYECKUX 3ajad (B pamMKax CEMbH,
00pa3oBaTEIbHOM OpraHU3allii, rOpoja, Kpas) TEXHOJIOTUYECKOW U COLUAIbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

WHTEpEC K MPAKTUYECKOMY U3YUYEeHHIO MPOodecCuid, CBA3aHHBIX C (PU3UKOI;

o 7)IK0102UYECKO20 60CRUMAHUA:

OpHEHTAallMsd Ha MPUMEHEHHE (PU3NUYECKHX 3HAHUHN IS pElIeHUs 3aaad B
00JIacCTH OKpYXalollleil cpenbl, IUIAHUPOBAaHUS TMIOCTYNKOB M OLEHKUH UX
BO3MOXHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJieM M MyTed X
peleHus;

o 8)adanmayuu K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOTL
cpeonl:

MOTPEOHOCTh BO B3aUMOJICUCTBMM TIPU BBINIOJIHEHUHM WCCIICIOBAHUN U
IPOEKTOB (PU3UYECKON HANIPABICHHOCTU, OTKPBHITOCTH OTBITY U 3HAHUSIM JAPYTHX;

MOBBIIICHUE YPOBHS CBOE  KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO
NeSITEHHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUW, YMEHHU (HOPMYIUPOBATH
UJIeH, MIOHSATHSA, TUTIOTE3bI O QU3HUUECKUX 00BEKTaX U SIBJICHUSIX;

OCO3HaHHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIICTEHTHOCTEH B 00J1aCTH
buzukwy;

MJIAHUPOBAHUE CBOETO PA3BUTUS B TPUOOPETEHUU HOBBIX (DUBUUECKUX
3HAHUM;

CTpEMJICHHUE aHAJTU3UPOBATH U BBISIBIISTH B3AUMOCBSI3U MTPUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

OLICHKAa CBOMX JEWCTBUM C YUYETOM BIIMSHUS HA OKPYXAOUIYI0 Cpexdy,
BO3MOJKHBIX TJI00ATIBHBIX MOCIIEICTBUI.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS HporpaMMmbl IO (PU3UKE HAa ypPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIILHBIC YHUBEPCATbHBIC YIeOHBIC NCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEPCaJbHbIC  Y4eOHbIC  JCHCTBHS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC ICHCTBU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS
Ba3oBble Jijornyeckue AeiicTBHA:
BBISIBJSITh M XapaKTEepPU30BaThb  CYIIECTBEHHBIE TMPU3HAKKM  OOBEKTOB
(sBIIEHMI ), KJTaCCU(UIIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B paccMaTpUBaeMbIX (hakTax,
JaHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBICHUSIM;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBA3M TPU H3YYCHHH (PUIUYECKUX
SBIICHUH W TMPOLIECCOB, JAENaTh BBIBOJbI C HCIOJIB30BAaHUEM JEAYKTUBHBIX H
WHAYKTUBHBIX ~ YMO3aKJIIOUEHHMM, BBIJBUTaTh THUIOTE3bl O  B3aHMMOCBS3SIX
(bu3HUEeCKNX BEJINYUH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemtieHus yueOHo (u3nueckor 3agadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUs, BHIOOp Hanboyiee MOIXOISIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarebCKue 1€HCTBYA.

UCTIONIb30BaTh BOMPOCHI KaK HCCIENOBATEIIbCKHA HHCTPYMEHT IO3HAHUS;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOMXHBIN
¢u3nyecKuil HKCHEPUMEHT, HEOONbIIOE HCCIeIoBaHUE (U3UYECKOTO SIBJICHMUS,

OLIEHUBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTh UH(OPMaLIHIO, TOIYYEHHYIO
B XOJI€ MCCJICIOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHMS;

IPOrHO3UPOBATh BO3MOKHOE JaJibHElIIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB,
a TaKXe BBIJBUTATh MPEANOJIOKEHHS 00 MX pPa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora ¢ undgopmanueii:

NPUMEHATH PA3NIUYHBIE METOAbI, MHCTPYMEHTHI W 3alpOChl MPU TIOUCKE U
otOope nH(pOPMAIIUU UITU JAHHBIX C YUETOM MPETIOKEHHON yueOHOM (hU3ndecKoit
3aJauu;

aHaAIM3UPOBaTh, CHCTEMATU3WPOBATh W HHTEPIPETUPOBATH WHEPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHHS;

OLICHWBATh HAA&KHOCT, HMH(OpPMALMK 1O KPUTEPHSIM, TMPEI0KEHHBIM
yUUTENEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  IpEACTaBICHUS
uHbOpMallMl W WJUTIOCTPUPOBATh peUIaeMble 3a/addl HECIIOKHBIMH CXEMaMH,
auarpaMMaMH, UHOU TpadUKoil U UX KOMOMHAIUSIMHU.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B XOJie OOCyXJeHus ydeOHOTO MaTepuala, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbI U
BBICKa3bIBaTh HJCH, HAIlCJICHHBIC HAa pCEIICHHWE 3aJaud | TOJJCp KaHHC
Oy1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTAaBIISATh CBOU CYXKJICHHSI C CYXACHUSAMU JAPYTUX YYACTHUKOB JAHAIIOTA,
0oOHapy>KUBaTh PA3IMUNE U CXOJICTBO TO3UITUH;

BBIp@XaTh CBOKO TOYKY 3pEHHS B YCTHBIX W TIHCHbMEHHBIX  TEKCTax;



NyOJIMYHO TIPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OITBITa
(aKCTIepUMEHTa, UCCIIEeIOBAHUS, IPOCKTA);

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHOM
paboTHI IPH PEIICHUH KOHKPETHON (PU3NYECKON MPOOIEMBbI;

NPUHUMATD €I COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JEHCTBHS 110
e€ JOCTMKEHUIO: PACIpPENeNATh POJIM, OOCYXKIaTh TMPOLECChl U Pe3yJIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITMIOJHATh CBOIO YacTh padOThI, JOCTHUTas KayeCTBEHHOTO pe3yibTara II0o
CBOEMY HAIIPABJICHUIO U KOOPAWHUPYS CBOU JCHCTBUS C APYTUMH YJICHAMU
KOMaH/Ibl;

OLIEHMBATh KAa4yeCTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHS.

PerynsiTuBHBIE  yHHMBepcajbHble  y4eOHbIE
percTeust CaMoopraHusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYALUSAX, TPEOYIOUIUX IS
pernieHus GU3NYEeCKUX 3HaAHUI;

OPUEHTHPOBATbCA B  Pa3IMYHBIX  IOAXOAAX  NPHUHATHS  PEIICHUM
(MHIMBUYaJIbHOE, IPUHATHE PELIECHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelIeHUs (U3NYECKON 3aJauu WiIn
IJIaH HCCIENOBaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEHICHUH;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTE/VICKT:

JaBaTh AJICKBAaTHYIK OLEHKY CUTyalud W Mpe/araTh IJaH €€ W3MEHEHUS;

OOBSACHATh  NPUYMHBI  JOCTWXKEHHUS  (HENOCTHUKEHUSI)  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHUS
(¢u3rUecKoro MccaeAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHUBIIMXCSA CUTYyallul, YCTAHOBJIEHHBIX OIHUOOK, BOZHUKIIMX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBHSIM.

CTaBUThH Ce0sl HA MECTO JIPYroro 4ejioBeKa B XOZE CHopa WM JTUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOrO.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIICHUU (PU3NYECKUX 3a]ad WIH B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIbTATBI

K koHiry oOyuenus ¢ 7 Kiacce npeiMEeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM YpPOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE M XUMHYECKHUE SIBJICHUS, HAOIIOCHUE,
OKCIIEPUMEHT, MOJIeTb, THUIIOTE3a, CAWHUIBI (DU3UIECKUX BEIIMYWH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYeCcKoe JBWXEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TPaeKTOpHs, PaBHOJEHCTBYIOMAs cwil, aedopmanus (ympyras, IUTacTHYecKas),
HEBECOMOCTH, COOOIIAIOIIHNECS COCYIbL;

YBEPEHHO pa3nu4arh sBieHUs (Aud@dy3us, TEMIOBOE ABMKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JABUKEHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPETUIEHHON OChIO BpalleHUS,
nepenaya JaBlieHUsT TBEPIBIMHU TElIaMH, >KHAKOCTSIMH W razamu, atrMocdepHoe
JaBJICHUE; TUIaBAaHUE TEJI, TPEBPAIICHIS] MEXaHHUECKOW SHEPTHH ) TT0 OIMMCAHHUIO X
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
bu3nuecKoe SBICHUE;

pacro3HaBaTh ~ NPOSBICHUE  M3YYCHHBIX  (U3MUECKUX  SIBJICHUH B
OKpyXkatoieM mMupe (B ToM uuciie Gu3MUecKue SBICHUS B IPUPOJE: MPUMEPHI
JIBVKEHHUSI C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEKHBOW MPUPOAE, NCHUCTBUE
CWJI TSDKECTH, TPSHHS, YIIPYTOCTH B TIPUPOJC M TEXHUKE, BIUSHHE aTMOCHEPHOTO
JABJICHUSI HA JKUBOW OpPraHW3M, IUIABaHWE PHIO, phlUard B TeEJE YEJIOBEKa), MpHU
ATOM TEPEBOJIUTH MPAKTHUECKYIO 3aJladyy B y4e€OHYIO, BBIJCISATH CYIIECTBCHHBIC
cBoMcTBa (TIpU3HAKK) (DU3NUECKUX SBICHUM;

ONKMCHIBATh M3yYEHHBIC CBOWCTBA TN W (DU3UYECCKUE SIBIICHUS, HCIOJIB3YS
¢usndeckue BeaMUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpeIHsIsl CKOPOCTh, CHJIa YNPYTrOCTH, CHJIa TSDHKECTH, BEC Tella, Cuja TPEHUs,
JaBJIeHUE TBEPIOTO Teja, JABJICHUE CTOJ0a >KUIKOCTH, BBITAJKUBAIOIIAS CHUJIA,
MexXaHW4YecKass paboTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KOA((PHUIIUEHT
MOJIC3HOTO JACHCTBUS MEXaHU3MOB, KHHETUIECKAs U MMOTSHITMATbHAS SHEPTHS), TIPH
OTMCAaHWM TIPABWJIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIIOIb3YEMbIX BEIMYHH,
uX O00O3HAYCHMUS] W EIUHUIBI (PU3WYECKUX BEJIUYUH, HAXOAUTH (OPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTHMMH BEJIMUYUHAMH, CTPOUTH
rpauKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTEepPH30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl MpaBUia CIOKEHUs Cui (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIO pPaBHOBECHsS phiuara (0J0Ka), «30J70TOE
MPaBUJIO» MEXAHUKHU, 3aKOH COXPAaHCHUS MEXaHWYECKOW SHEPTUu, MpU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTeMAaTHYECKOE
BBIpQKEHUE;

CTPOUTH MPOCThbIE (PU3MUECKHE MOJENIU peaTbHBIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIAEIATh TPH 3TOM CYIIECTBEHHBIE W BTOPOCTCIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBICHUM, MPUMEHITH (GPU3NUECKUE MOJIETH JIJIs1 OOBSICHEHUS
(u3NYECKUX MPOLIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, POIECCH M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUECHTHPOBAHHOIO XapakTepa, U peliaTh
KayeCTBEHHbIEC 3a/ladd, B TOM 4HCIE TpeOyloIIHe YHCICHHOTO OLECHUBAHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYHUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(GU3NYECKyI0 MOJEIb, BBISBIATH MPUYMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYI0 IIETIOYKY pACCYy)KIEHHH C OMOpoll Ha U3yYeHHbIE CBOMCTBA
(puznyeckux ABJICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

pematy pacuéTHble 3afaun (B 2—3 AEWCTBUA) MO U3yY4aeMbIM T€MaM Kypca
(¢u3nku, BEIOMpast aleKBaTHYIO (PU3NYECKYIO MOJIENb, C HCIIOIb30BAaHUEM 3aKOHOB
U (HopMyII, CBA3BIBAIOIINX (PU3UYECKUE BEIMYMHBI, 3alHCHIBATh KPATKOE YCIOBHE
U pa3BEPHYTOE pEIICHHE 3a/Ja4yd, BBISIBIATH HEJOCTAIOIMIME WU U30BITOYHBIC
JaHHblE, OOOCHOBBIBaTH BBIOOpP MeTOAAa pEIIEHUs 3aJadyd, HCIOJIb30BATh
CIPaBOYHbIE JAHHBIE, MPOBOJUTH MAaTEeMATUYECKUE NMPEOOpa3OBaHUs U PACUETH,
OILICHWBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAYCHHS] (PU3NUCCKON BEIUYUHBI U
OTIPEICTIATh PA3MEPHOCTh (PU3UYECKOW BEIMYMHBI, TOJYYECHHOW MPHU PEHICHUU
3a7a4u;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [OMOLIH
(¢u3nyecKux METOAOB, M NpeiaraTb OPUEHTHUPOBOYHBIA CIIOCOO pEUICHHs, B
ONMMCAaHWU  WCCJIENOBAaHUS  PACIO3HABaTh  MPOBEPAEMOE  MPEINOJIOKEHUE
(TumoTesy), HHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIIbTaT;

MPOBOJIUTH OTBITHI MO HAOIIOACHUIO (DU3UUECKUX SIBJICHUHN W (PU3NIECKUX
cBoiicTB Ten (muddys3us, TEIUVIOBOE pACIIUPEHHUE Ta30B, SBJICHUE WHEPILIUH,
M3MEHEHUE CKOPOCTH IMPH B3aUMOJACWUCTBUHU TeJ, Neperada JaBICHUS KUIKOCThIO
U Ta3oM, TPOSBICHHUE NCUCTBUS aTMOC(HEpPHOro NaBlEHUS, ACWCTBHE MPOCTHIX
MEXaHM3MOB): (OPMYIHPOBATh MPEANOJIOKEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yiibTaTax HaOIIOIeHUH, CAMOCTOSITEIFHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO
Habopa obopynoBanus U (HOPMYITUPOBATH BHIBOIHI,

NPOBOANTH TpsSMble M KOCBEHHBbIC W3MEpeHUs (PU3MUECKHX BEITUYHH
(paccTosiHUEe, TPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuiia, TeEMIeparypa,
TUIOTHOCTh JKUAKOCTA W TBEPJAOTO Teja, CUjla TPEHHUS CKOJBKCHHS, JaBIICHUE
BO3/lyXa, BBITAJKUBAIOIIAs CHUJIA, JACUCTBYIOIIAs Ha MOTPYXEHHOE B KHUIKOCTbH
TENO, KOI()PUIMEHT TOJE3HOr0  JEHCTBUS  MPOCTBIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aAHAJOTOBBIX M LU(PPOBBIX NPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJa HW3MEpeHHs, (UKCHPOBATH IOKa3aHWs MPUOOPOB, HAXOAWUTH 3HAUCHUE
M3MEPSEMOM BETMYUHBI C TIOMOIIBIO YCPEIHEHUS pe3yIbTaTOB CEPUH U3MEPEHUN U
OLICHHBATh HOTPELIHOCTh U3MEpEHMUI;



IPOBOJNUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nYecKuX BENUYMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHU JBUKEHUS Tejla, CUJIBI TPEHHUS CKOJBXEHUS OT CHJIbI HOPMaJbHOTO
JaBJICHUSI, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHUJIbI
TpeHHs] OT IUIOUIAJM CONPHUKOCHOBEHHUS TeJ, CHUJIbl YNPYroCTH OT YJUIMHEHUS
NPYXHUHBI, BBITAJKUBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON YacTU Tela U OT
IUIOTHOCTU KXUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teia, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IIaBaHUS TEJ, YCIOBUM paBHOBECHS pbluara
U OJIOKOB): COBMECTHO C YyuduTeleM (OpMYIHpPOBATh 3aJadyy U THUIIOTE3Y
WCCJICIOBAHMs, CaMOCTOATEIBHO IUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHHEM HMHCTPYKIIHH,
IPEICTABIATh MOJIYyYEHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B BUJAE TAOIUL U
rpaduKoB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yibTaraM
UCCIIEI0BaHMS;

coOn0aTh TMpaBWia TEXHUKH O€30MacHOro Tpylaa mpu paboTte ¢
1a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAroIMMecs COCyabl, OapoMeTp, phIvar,
MOJIBIDKHBIN M HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;

XapaKTepu30BaTh MPUHLUIBI TIEHCTBUS W3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPOH Ha WX omucaHus (B TOM
qyclie: MOAUIUITHUKHN, YCTPOHCTBO BOJOMPOBO/IA, THAPABINYECKUI TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp), HCIOIB3ysS 3HAHHUS O
CBOMCTBax (u3MYECKUX SBICHUM W HEOOXoauMble (U3MYecKne 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl UM CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPHUTEIHHBIX MPHUOOPOB M TEXHOJOTHYECKUX MPOIECCOB TpU
pelIeHnr y4eOHO-TIPaKTHUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOIUTh UH(DOPMALIUIO O PUMEPAX) MPAKTUUECKOTO
WCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOecredeHus
0e30macHOCTH TMpU OOpallleHud ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXPaHEHHUs 370POBbsi W COONIIOIEHUST HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKPYKarolIEn Cpee;

OCYIIECTBIISATh OTOOP UCTOUYHUKOB WH(MOPMAITUU (HU3UIECKOTO COACPKAHUS B
WNuTepHere, caMOCTOSATENbHO (OPMYIHpysl TOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUW W TMYTEM CpPAaBHEHUS PAa3IMYHBIX HCTOYHUKOB BBIICTSATH
uH(poOpMaIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOMU;



WCIIOJIb30BaTh TPHU BBIMOJHEHUU YUYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUECKOTO COACp)KAaHUS, CIIPABOYHBIC MAaTepPUAIIbl, PECYPCHI CETH
WNutepHner, BiageTh nNpuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

Co3/laBaTh COOCTBEHHBIC KpAaTKHWE MUCbMEHHBIC U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HMCTOYHHUKOB HMH(OpMarnuu (HU3NYECKOTO COJACpPIKAHMS, B TOM YHUCIE
MyOJMYHO JeNaTh KpaTKHUE COOOIICHHsI O PE3yJIbTaTax MPOCKTOB WIN YYCOHBIX
WCCIIEOBAHNM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN MOHATUWHBIN
ammapar Kypca (pU3uKu, COPOBOXK/IaTh BRICTYIJICHHE MPE3EHTAIINCH;

IIPU  BBIIOJHEHUM Y4YEOHBIX IIPOCKTOB M HCCIEAOBAHUM pacHpeneiiiaTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJIICHHBIMH 3aJlauaMH, CJICIUTH 3a
BBITIOJIHEHUEM INIaHA JEHCTBUM, aJC€KBAaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTh TPYIIbI, BBICTPANBATH KOMMYHUKATUBHOE B3aWMOJICHCTBHE,
YUYUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHuy oOyueHus ¢ 8 knacce mpeaMETHbIE pPE3yJbTaThl HA YriayOJEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBHUKCHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHMsI BELIECTBA, KPUCTAUIMYECKHE U
amop(Hble Tena, HACHIIIEHHBI M HEHACBIIEHHBIH Map, CIOCOObl M3MEHEHMS
BHYTPEHHEW DHEPIHM, OJJIEMEHTAPHBIA JJIEKTPUYECKUWA 3apsAll, NPOBOJHHUKH,
MOJIYITPOBOJIHUKH, TUAJIEKTPUKH, UICTOYHUKHN TOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHuTHOE MOJsI, ONTHYECKas CHUCTEMa) M CUMBOJIMYECKUHN S3bIK (PU3UKU TPH
pElIeHNN YYeOHbIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO pa3jiMyarh SIBJICHUS (TEIJIOBOE pacIHIMpeHHue (CxKaTue), TEII0BOe
paBHOBEcHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAMWUISIPHBIC SIBICHMUS,
UCTIapeHue, KOHAEHCAlus, IUIaBJICHUE, KPUCTAIM3alUs, KHUIIEHHE, CIOCOObI
TerUIonepeaayn (TerIonpOBOAHOCTb, KOHBEKIIMS, U3yYEHNE), TEIUIOBBIE MTOTEPH,
ANEKTpPU3alrs TeJl, B3aUMOJEWUCTBHE 3apsA0B, IEUCTBHUS AIIEKTPHUUECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJECHCTBUE MArHUTOB, JIEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh  IPOSBICHHWE  HU3YYEHHBIX  (U3MUECKUX  SBJICHUA B
OKpyXarolieM wMupe (B TOM u4ucie (U3NYECKUE SBICHUS B MPHUPOJE:
MOBEPXHOCTHBIE M KaNWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIIBI B IMPHUPOJIE,
uznydenue CollHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTrMocdepe, 3JIEKTPUUECTBO
’KUBBIX OPTaHU3MOB, MATHUTHOE T0Jie 3eMid, Apeid MOICOB, POIb MATHUTHOTO
Hojs JUIsl JKU3HM Ha 3emiie, IMOJISIPHOE CHUSHUE), IpU 3TOM IEPEBOIUTH



MPaKTUYECKYI0 3aJady B Y4eOHYI0, BBIIEISATh CYIIECTBEHHBIC CBONCTBA
(mpu3Haky) GU3HUECKUX SIBICHUI;

ONKCHIBATh M3yYEHHBIE CBOWCTBA TN W (DU3UYECKUE SIBJICHUS, UCIOJB3YS
dusnuecknue BENIWYWHBI (TeMIepaTrypa, BHYTPEHHSISI DJHEPIrusi, KOJWYECTBO
TEIJIOThI, paboTa rasa, yzelibHas TEIJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUTABJICHMS, YJENbHas TEIuioTa MapooOpa3oBaHMs, YIelbHas TEIUIOTa CropaHus
TOIUTHBA, KOA(PPHUITUEHT MOJIE3HOTO NCUCTBUS TEILUIOBOW MAITWHBI, OTHOCUTEIhHAS
BIIQXHOCTh BO3/yXa, OJJICKTPUUECKHM 3apsj, CHJIa TOKa, JJIEKTPHUECKOE
HanpsDKeHWE, COINMPOTHUBIICHHE NpoBoAHMKA, DJIC B LeNM MOCTOSHHOTO TOKA,
AIIEKTPUYECKOE VY/ENIbHOE COMPOTUBJICHUE BEHIeCTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHWS W EIWHUIBI (PU3NYSCKUX BEIMYUH,
HaxOJUTh (YOPMYJIbI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BETUYHHY C JPYyTHMHU
BEJIMYMHAMH, CTPOUTH IpadMKu U3yYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (U3NYECKHE SBJICHHS U IPOIIECCHI,
WCITOJIB3Ysl OCHOBHBIE TIOJIOKCHHS MOJICKYJISIPHO-KHHETHIECKON TEOPUU CTPOCHUS
BCIIIECTBA, yPaBHEHUE TEIUIOBOTO OalaHCa, 3aKOH COXPAHCHHS DIICKTPUYECKOTO
3apsna, 3akoH KynmoHa, MPUHITUAIT CYMEPIIO3UIMK SJIEKTPUUCCKUX TIOJIeH, 3aKOH
Owma st yyacTka 1ienu, npasuia Kupxroda, 3akon OMa ijist OTHOM 11eMu, 3aKOH
Jlxoyns-JIeHnia, 3aKOH COXpaHEHUS SHEPTHH, MPU ITOM pPa3InvaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA M €T0 MAaTEMaTHIECKOE BhIPAKEHNUE;

CTPOUTH MPOCTHIC (PU3NUYECKHE MOJCITH PEeaTbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUM, BBIJCISATH MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, SBICHUN, MPUMEHATH (PU3UYCCKUE MOJICIIH I OOBICHCHUS
(u3HUeCKUX MPOIIECCOB U PEIICHHS YUYECOHBIX 3a/1a4;

OOBSCHATH (PU3MUYECKHE SIBJCHUS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalliii MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, H peIIaTh
KauyeCTBCHHBIC 3a7a4d, B TOM 4YHCJIE TPEOYIOIHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKUX BEJIUYWH, MPU STOM BHIOMpATH aJICKBATHYIO
(bu3HYeCKyI0 MOJIENb, BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTHUYECKYIO IIEMOYKY PpACCYXIACHUH ¢ ONMOpOoM Ha HW3y4YEHHBIC CBOWCTBA
bu3ndyeckux sBiIeHUM, (HU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€éTHbIC 3adauu (C omopod Ha 2—3 ypaBHEHHUS) MO
M3y4aeMbIM TeMaM Kypca (PU3UKH, BRIOWpask aJeKBaTHYI0 (PU3UYECKYIO MOJENb, C
WCIIOJIb30BaHUEM 3aKOHOB W (DOpMyJI, CBSI3bIBAIOMUX (DU3UYECKUE BEINYUHBI,
3aMUChIBaTh KPaTKOE YCJIOBHE U Pa3BEPHYTOC pEIICHWE 3aJadd, BBISBIATH
HEJOCTAOIINE WU U30BITOUHBIE TaHHbIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/layd, WCIOJb30BaTh CIPABOYHBIC JaHHBIC, TMPUMEHATh METOABI aHaIN3a
pPa3MEepHOCTEH, MCIONBh30BaTh TpapruecKkrue METOIbI PEIICHHS 3a/1ad, MPOBOJAHUTH



MaTeMaTHYeCKHe TMpeoO0pa3oBaHUs U pacu€Thl, OICHMBATh PEATUCTUYHOCTH
MOJIyYeHHOTO 3HAYCHHUS (PU3MUECKONW BEIMUYMHBI M OMNPENENATh Pa3MEpPHOCTh
(u3nyecKoi BETNYMHBI, TOTYYEHHON IPU PELLICHUH 334a4u;

pacrno3HaBaTb MPOOJEMBI, KOTOpPbIE MOXHO pEIIUTh IPU IOMOIIU
(u3nyecKuX METOAOB, U Npe/ularaTb OPUEHTUPOBOYHBIA CHOCOO peElIeHHs, B
ONMCAaHUM  HWCCJIEAOBAHMS  PAclo3HaBaThb  MPOBEPAEMOE  IMPEANOJIOKECHHUE
(rumoresy), HHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

IPOBOAUTH OMBITHI [0 HAOMIOACHNUIO (PU3UUECKUX SBICHUM WU (PU3NYECKUX
CBOMCTB Ten (KanWUISpHBIE SIBJICHUS, 3aBUCMMOCTb JIaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH MpoIlecca OCThIBaHUS (HarpeBaHus) IpU
M3JIyYCHUH OT I[BeTa H3IydYaroumed (MOorIoumailei) MOBEepXHOCTH, CKOPOCTh
UCIIApEHUsl BOJBI OT TEMIEPATypbl >KUAKOCTH W IUIOMIAJA €€ IMOBEPXHOCTH,
ANEKTPU3aLUs TEN U B3aUMOJEHCTBHE IIEKTPUUECKUX 3apsA/I0B, B3aUMOJCHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MATHUTHBIX MOJIEN IMOCTOSIHHBIX MArHUTOB,
JEUCTBUS MarHUTHOIO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBa 3JIEKTPOJBUIATENSl IMOCTOSTHHOTO TOKA): (hOpMYJIMpPOBAaTh MPOBEPIEMOE
MPEANOJOKEeHHe (TUIOTe3y) O BO3MOXKHBIX — pe3yibTaTax  HaOJIOICHU,
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa o0opynoBaHuS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTh TMpSAMbIE M KOCBEHHbIE W3MEPEHHsS (UINUECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHas BJIAXHOCTb BO3[yXa, CHJIa TOKa, HaIpsSKEHUE,
yleiabHas TEIUIOEMKOCTh BEIleCTBA, COMPOTHUBIICHHWE IPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOJb30BAaHUEM AHAJIOTOBBIX M LU(PPOBBIX
npruOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKa3aHUS
MpUOOPOB, HAXOJUTh 3HAYCHHE U3MEPSEMON BEJIMYMHBI C IOMOLIBIO YCPEIHEHUS
PEe3yJbTaTOB CEPUU U3MEPEHUHN U OLIEHUBATH MOTPEIHOCTh U3MEPEHUM;

IPOBOAUTH SKCIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb JABJCHHSI BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIQXKJICHUSI, UCCIIEJOBAaHUE SIBJICHUS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJIOAHOU U
ropsiyeil  BOJbI, 3aBUCUMOCTb CONPOTUBIEHUS TMPOBOJAHHMKA OT €ro JJIMHbI,
IUIOLIAAN TOMEPEYHOr0 CEYEHUS M YACJIBHOIO COMNPOTUBJICHUS BEUIECTBA
IIPOBOJIHMKA, CHJIBI TOKa, MPOTEKAIOIIET0 Yepe3 MPOBOJHMK, OT HAIPSIKEHUS Ha
IIPOBOJTHUKE, MCCIEAOBAHUE IOCIEIOBATENBHOIO U MapajUIeIbBHOIO COEIWHEHUN
POBOJHUKOB): COBMECTHO C YyuuTelaeM (OpMYyJIHpPOBATh 3ajadyy W TUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEBHO IJIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIB30BAHUEM WHCTPYKIIUH,
MPEJICTaBIATh MOTYYSHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJIE TAOJHIl U
rpadUKoOB, OILEHUBATh MOTPEIIHOCTH, Ji€JaThb BBIBOJABI IO pe3yibTaTaM
UCCIIEI0BaHMS,



cobmoaaTte mnpaBuia 0e30macHOro Tpyaa mnpu paboTe ¢ J1abOpaTOpPHBIM
o0opyI0BaHUEM;

XapaKTEPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX OMHUCaHUSA (B TOM
YHCle: CUCTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETYUK DIIEKTPUUECKOU PHEPTUH, JIEKTPOOCBETUTEIbHBIE MTPUOOPHI,
HarpeBaTeNbHbIE  BJIEKTPONpHOOpHl  (MPUMEPBI), MPEJOXPAHUTENNM U HX
IIPUMEHEHUE B OBITY W TEXHUKE, NIPUMEHEHUE IIOCTOSIHHBIX MArHUTOB,
AIIEKTPOMATHUTOB, 3JEKTPOJIBUTATEIh MOCTOSHHOTO TOKA), MCIOJb3Ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUH, HE0OXoaumble (U3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U  HM3MEpPUTEIbHBIC
npuOOpEl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (PKUJIKOCTHBIA TEPMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETpP, JBHUrareilb BHYTPEHHEIO  CrOpPaHUs,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX Lemnel ¢
MOCJIEIOBATEIbHBIM U NapaJyIebHbIM COCAMHEHUEM 3JIEMEHTOB, pa3iinyas
YCIIOBHbIE O0O3HAUYEHUS AJIEMEHTOB AJIEKTPHUUECKHUX ILIEMNeil, UCI0JIb30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOpPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPHU PELIEHUH Y4€OHO-IPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl oOecreyeHus
0e30macHOCTH TIpU OOpallleHUHd C MpUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUsI 370pPOBbsi U COOJIIOJIEHUS HOPM DKOJIOTUYECKOTO TIOBEJICHUS B
OKPYKaIOIIEH CPeLE;

OCYUIECTBJIAThH MOUCK MH(popManuu Gunyeckoro cojepxxanus B UutepHere,
CaMOCTOATENbHO (OPMYIHpPYs TMOMCKOBBIM 3alpoc, HAa OCHOBE HMMEKOUIUXCS
3HAHUM M CpPaBHEHUS JOTOJHUTEIbHBIX HCTOYHHUKOB BBIIEIATH WH(MOpPMAIUIO,
KOTOpasi SIBJISIETCSI MPOTUBOPEUMBOI HITM MOXKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPU BBHIMOJHEHUM YYE€OHBIX 3aJaHUM HAay4YHO-TIOMYJIAPHYIO
JUTEPATYpy (PU3NYECKOTO COAepKaHUs, CIPABOUYHbIE MaTE€pUANbl, PECYPChl CETU
WNurtepHetr, BiaaeTb npuéMamMu KOHCIEKTHPOBAHMUS TEKCTa, MpeoOpa30BaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NUCHbMEHHBIE M KpaTKWE YCTHBIE COOOILEHUS,
00001mast HOOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COMCPKAHUS, B
TOM  4HuCJ€  MyOJIMYHO  MPEACTABIATH  PE3yJbTaTbl  MPOEKTHOM WU
UCCJIeI0BATENBCKON JEATEIbHOCTH, IIPU ITOM IPAMOTHO UCIOJIb30BaTh U3YYCHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3UMKH,  CONPOBOXAATh  BBICTYIUICHHE
MpE3EHTALNE;



MIPU BBITTOJTHEHUH Y4€OHBIX MPOEKTOB M HCCIICIOBAHUN (PU3MUECKUX TPOIECCOB
pacnpenensiaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHUHM C IIOCTaBICHHBIMU
3aJladyaMu, CICAWTH 3a BBIMOJIHCHHWEM IUJIaHa NEHCTBUH W KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHMBATh COOCTBEHHBI BKJIaJA B  JCATCIBHOCTh  TPYIIIIBI,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, TIPOSBISISI TOTOBHOCTH
paspemiaTh KOHGIUKTHI.

K koniy oOydenusi ¢ 9 kaacce mpeaMETHBIE pe3yJbTaThl Ha YTIyOJICHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y 0OYJAIOIINXCS YMEHUI:

WCITOJIB30BATh MOHATHSA (CHCTEMa OTCUETA, OTHOCUTEILHOCTh MEXaHUIECKOTO
JBYDKEHUS, HEBECOMOCTh W TEPETPY3KH, MEHTP THKECTH, MEXaHWYECKHUE BOJIHEI,
3BYK, WH(QPa3ByK W YJIBTPA3BYK, JJICKTPOMATHUTHBIE BOJHBI, PEHTTCHOBCKOE
U3NTyYeHHUE, IIKaJla SJIEKTPOMArHUTHBIX BOJIH, HCTOYHUKHA CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITYCKaHUS W MOTJIOLIeHus, anbda-, OeTa- U ramma-
W3ITy9CHHS, U30TOIbI, SFCpPHAsT M TEPMOsIEpPHAs DYHEPTreTHKA) U CHUMBOJUYCCKUAN
SI3BIK (DU3UKHU TP PEIICHUN YISOHBIX U MIPAKTHICCKUX 3a]1aY;

YBEPEHHO  pa3iuyarh  sBJICHHUS  (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUIKEHUE,
CBOOOJHOE TaJeHHE TeJ, JABWKEHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE Tell,
paBHOBECHE MaTepUAIbHOW TOYKH, pPEAKTHBHOE JBIKCHHE, HEBECOMOCTD,
KojiebaTenbHOe JBMKEHHE (TapMOHUYECKHE, 3aTyXarollue, BBIHYXICHHBIC
KojeOaHusi), PE30HAHC, BOJIHOBOE JABMKEHHUE (paclpoCTpaHEHHWE W OTpPaKEHHUE
3ByKa, uHTepdepeHius U nudpakius BOJH), MPSIMOIMHEHHOE paclpoCTpaHEHHE,
OTpaXEHHE U TPEIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETa,
pasjoxeHue Oenoro cBeTa B CIEKTP W CIO0XKEHHE CHEKTPAIbHBIX I[BETOB,
€CTECTBEHHAsT  PaJUOaKTUBHOCTh, BO3HHUKHOBECHHWE JIMHEHYATOTO  CIEKTpa
U3ITyYCHUs) TIO0 OINHUCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUC;

pacro3HaBaTh ~ TPOSBIICHHE  HM3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaromeM Mupe (B TOM uucie (Ppu3ndecKkue SBICHUS B MPUPOJE: MPUIUBEI U
OTJIUBHI, ABWXKeHUE TaHeT COTHEYHONW CUCTEMbI, PEaKTHBHOE JBM)KCHHE KMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB KHUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMHUYECKUE
BOJIHBI, IIyHAMU, 9XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B MPUPOIE, OMOIOTUYECKOE
JEUCTBUE BUIUMOTO, VYIBTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3ITyUYCHHUI,
€CTCCTBCHHBI paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIYyYH, pPaJIAOaAKTHUBHOE
U3JTyYCHUE TIPUPOJHBIX MUHEPAJIOB JCUCTBHEC DPAJIMOAKTHBHBIX H3IYYCHUH Ha
OpraHU3M 4YEJIOBEKa), MPU ITOM IMEPEBOANTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PM3UUECKUX SIBICHHM;

OINKCHIBaTh HM3Y4YCHHBIC CBOWCTBA TeN W (U3UYECKUE SBICHHS, HCIOIB3YS
¢usznyeckue BeNMWYMHBI (CPEAHsII W MTHOBEHHAsh CKOPOCTh Tela IMpu



HEPAaBHOMEPHOM JBWKCHUHM, YCKOPEHHE, NEPEMEILIECHUE IPU PABHOYCKOPEHHOM
NPSMOJMHEWHOM  JIBUJKECHUM,  YIJIOBasg  CKOPOCTb,  LIEHTPOCTPEMMTEIBHOE
YCKOpPEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTU, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TENA, [IEHTP TSKECTH TBEPAOTO TEJIA, UMITYJIbC TEA, UMITYJIbC CUIIBL,
MOMEHT CHJIbI, MEXaHHUYECKasi pab0Ta U MOIHOCTh, TOTEHI[MAIbHAS SHEPI U Tea,
IIOJHATOIO HAJl MOBEPXHOCTHIO 36MJIM, IOTEHIIMAIbHAS SJHEPT U CKATOU MPYKUHBI,
KMHETUYECKass DJHEpPrus, IOJHAsd MEXAaHWYECKas JHEPTUs, NEPUOJ M YacTOTa
KOJ1e0aHM, Mepruo]l MaTEMAaTUYECKOTO U MPY>KUHHOTO MAsATHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIIOMIICHUS
Cpenpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3WYECKUN  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W E€IMHULBI (PU3NYECKUX BEJIMYHUH,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa TeN, (DU3UYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJb3Ys 3aKOH COXPaHEHUs DHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, IIPUHLIUIL
CYNEPHO3ULANA CUJ, MPUHIUII OTHOCUTENbHOCTH ['anmuies, 3akoHbl HproToHa,
3aKOH COXPAHEHHs MMITYJIbCA, TEOPEMY O KMHETHYECKOM DHEPrUM, 3aKOoH ['yka,
3aK0H bepHyiin, 3aKOHBI OTPAKEHUSI U MPEJTOMIICHUS CBETA, (POPMYILY TOHKOU
JIMH3BI, IJIAHETAPHYIO MOJIEIb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTIO S/1pa, 3aKOHBI
COXpPAaHEHMS 3apsAL0BOIO M MACCOBOIO YMCEIN IPHU ANEPHBIX PEAKLUAX, IIPU ITOM
paznuyaTh CJIOBECHYIO ((OPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;
CTpPOUTh (U3HUECKHE MOJEIH PEAbHBIX OOBEKTOB, IPOLIECCOB U SBJICHUA,
BBIIETISATh TIPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBONCTBA OOBEKTOB,
OpPOLIECCOB, SIBIICHUM, NPUMEHATh (QU3NUECKHe MoJenu Juis OOBSICHEHHUs
(pu3nYeCKUX MPOLECCOB U pelIeHMs] yueOHbIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SIBICHHUS, TIPOLIECCH U CBOWCTBA TEJI, B TOM YHCIIE B
KOHTEKCTE CHUTyallMli IPaKkTUKO-OPHUEHTHPOBAHHOIO  XapakTepa, M pElaTh
KayeCTBEHHbIC 3aJaud, B TOM YHUCIE TpeOyIOUIMe YHCIEHHOTO OLIEHUBAHUSA

XapaKTEepHBIX 3HAUCHUN (PU3MUYECKUX BEJIIMYMH, TPU 3TOM BHIOMPATh a/IeKBATHYIO
(bu3NYECKyI0 MOJENb, BBISBIATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO LIETIOYKY PacCyXKIeHUM W3 2—3 IIaroB ¢ OMNOpPOM Ha U3y4YEHHbIE
CBOMCTBA (PM3UUECKUX SIBICHUM, (PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIN;

YBEPEHHO pellaTh pacy€THBIC 3a/1a4M M0 U3y4aeMbIM TeMaM Kypca (QU3HKH,

BbIOMpas aJeKBaTHYIO (PHU3MYECKYI0 MOJENb, C HCIOJIb30BAHMEM 3aKOHOB U

(dopmyi, cBSA3bIBAIOUINX (PHU3HMUECKHUE BETMUMHBI, 3aMChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIIECHUE 3aJay, BBISABISATH HEIOCTAIONIME WM H30BITOUHBIE
JaHHble, OOOCHOBBIBaTH BBIOOpP METOAA pEIICHUs 3a/ayd, HCIOJIb30BaTh
CIIPAaBOYHBIE TAHHBIE, IPUMEHATH METO/IBI AaHATIM3A Pa3MEPHOCTEN, UCITOIb30BATh
rpagpuyeckue  METOAbl  pelIeHUs  3a7ad, MPOBOJUTH  MaTeMaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHNUBATh PEATHCTUYHOCTh MOJYyUYEHHOTO 3HAUCHUS
¢u3nyecKol BETUYMHBI U OMNPEAETSATh Pa3MEPHOCTh (U3NYECKON BETUYMHBI,
MOJIYYCHHOU MPU PELICHUH 33]1auH;

pacro3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXKHO PEIIMTh MPU  [TOMOIIU
(Gu3MUeCKuX METOJ0B, M TNpeajaraTb OPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
ONMCAaHUM  HWCCJIEAOBAHMS  PAaclo3HaBaTh  MPOBEPSEMOE  MPEANOJI0KEHHE
(rumoTtesy), OILIEHHWBATh TPABUIBHOCTh TMOPSAIKA IPOBEICHUS HCCIEeTOBaHUS,
UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3UYECKUX SIBICHUN WIH (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aKOHa COXpaHEHHs HWMITyJbCca, NEHCTBHME 3akoHA bepHymIM M BO3HHUKHOBEHHE
NOABEMHOM CHIJIBI KpBLIAa, 3aBHCHUMOCTh TIE€pHOJa KOJICOaHWH MPYKUHHOTO
MasiTHUKAa OT MacChl Ipy3a U JKECTKOCTH MPYXUHBl U HE3aBUCHUMOCTb OT
aMIUIUTYZIbl MaJbIX KoJIeOaHWW, TNPSAMOJMHEWHOE pacHpOCTPAaHEHHE CBETa,
paziokeHre Oeroro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paK€HUs B MJIOCKOM
3epKaje U CBOWCTB M300paKEHUS MpEIMETa B COOMparolel JIMH3E, HAOII0ICHUE
CIUIOIIHBIX M JTUHEHYAThIX CIIEKTPOB HM3Iy4eHHUS): GOpMYyIUPOBATH MPOBEPsIeMOE
Opeanoyio)keHue  (TUmoresy) O  BO3MOXKHBIX — pe3yjbTaTaX  HaOJIOACHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa oOopynoBaHuS,
OTHCHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL

IPOBOAUTH TPHU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, Ompeaenss
CpeqHee 3HA4YCHHWE W3MEPSIeMON BEIMYMHBI M ONPEAeNsisi IMOTPEIIHOCTb
pPE3ybTATOB TMPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(u3MepuTeIpHOTO MpUdopa);

IPOBOAUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIMUUH (CPEHss CKOPOCTh
¥ yCKOpEHHWE Tella MPH PaBHOYCKOPEHHOM IBWKEHHH, YCKOPEHHE CBOOOIHOTO
nafeHus, OJKECTKOCTh  MPYKUHBI, KOIDPHUIMEHT TPEHHUS  CKOJBKCHHS,
MEXaHH4YecKas paboTa ¥  MOINHOCTh, 4YacToTa M TIEPUOJ  KOJICOAHMA
MaTEMaTHYEeCKOTO0 W MPYKUHHOTO  MAasTHUKOB, (OKYCHOE  pPacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHiIa, paguOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM AHAJIOTOBBIX W LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa HW3MEpEHUs, IUIAHUPOBATh W3MEPEHHs, CaMOCTOSITEIFHO COOUpPATh
HKCIIEPUMEHTAJIbHYIO  YCTAHOBKY, BBIYHCIATH  3HAUYEHHWE  BEJIMYMUHBI U
aHAJIM3UPOBATh IOJIYYCHHBIE PE3yJbTaThl, OLIEHUBAs MOTPEUIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPECHU;

MIPOBONTH IKCIIEPUMEHTATIbHBIC MCCIICOBAHUS 3aBUCHUMOCTEH (PU3NIECKIX
BEJIMYMH (3aBUCHUMOCTh ITyTH OT BPEMEHHU IMpPH PaBHOYCKOPEHHOM JIBH)KEHUU 0e€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTb CHJBl TPEHHUSI CKOJIBXKEHHS OT CHJIbI
HOPMAJbHOTO MJABJICHHUA, Tepruoaa KojeOaHWH MaTeMaTHUYeCKOTO MasTHHKA OT



JUIMHBI HUTH, OIpeleJeHHEe YCKOPEHUsi CBOOOJHOIrO NAaJCHHUs, HCCIIEOBAHUE
M3MEHEHUS! BEJIVMYMHBI M HANPABICHUS WHIAYKIMOHHOTO TOKa, 3aBUCUMOCTH YIJIa
OTpaXEHUsI CBETa OT yIJla MAaJEHUs, yIja IMPEeJIOMIICHUS OT yria NaJcHUs
CBETOBOTO JIy4ya, HCCIEAOBAHME TPEKOB: HW3MEPEHHE DSHEPIMU YacTULBI I10
TOpPMO3HOMY TyTH (10 doTOrpadusiM)): COBMECTHO C yuuTeseM (OpMyIHpOBaThH
3a/1a4y W TUINOTE3Y UCCIEN0BAHMS, CAMOCTOATEIBHO TUIAHUPOBATh UCCIEAOBAHUE,
CaMOCTOSITENIbHO  COOMpPATh AKCHEPUMEHTANbHYIO YCTaHOBKY, TPEACTaBIAThH
IOJyYEHHbIE 3aBHCUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpauKOB,
OLICHMBATh IIOTPEIIHOCTH, ACJIaTh BBIBOJBI 10 PE3YyJIbTaTaM HUCCIIEA0BAHMS;

coOmoaThk mpaBuia 0€30IacHOro Tpyjaa IMpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHUUIIBI ICUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX OMHCaHus (B TOM
4yHUCle: CHUIOMETP, NAaTUMKU IOJOKEHHs, PACCTOSHMS W YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, HEpUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBOJbI, CHEKTPOCKOM, O3UMETP, Kamepa BuibcoHa), MCIONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOJIMMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKA M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB IpHU
pelieHnn Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbl JUIsl HOCTPOEHUs
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JTMH3E,

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTOJb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEJIHEBHOM KM3HU AJIs 00€CIeUeHMUs
0e30macHOCTH TIPU OOpallleHud ¢ MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUsI 370pPOBbsi W COOJIIOJIEHUS HOPM 3KOJIOTUYECKOTO TOBEIEHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJISAThH MOUCK MH(popManuu Guanyeckoro cojepxanus B UntepHere,
CaMOCTOSITENIbHO (OPMYJIMPYS TOUCKOBBIIM 3alpoc, HAXOIUTh IyTHU OINpeaeICHUs
JOCTOBEPHOCTH IMOJIyY€HHOM HH(OpMalMM HAa OCHOBE HMEIOLIMXCS 3HAHUM U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU Y4YEOHBIX 3aJaHUI HAyYHO-TOMYJISIPHYIO
TUTEPATypy (PU3NYECKOTrO COAep KaHus, CIPABOUYHbIE MaTE€pUANbl, PECYPChl CETU
WNurtepHeT, BiaaeTb nNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMN U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEpKaHUs, MyOJIUYHO
IIPEACTABIATH PE3YJIbTaThl IPOESKTHON MJIM UCCIIEN0BATEIbCKON NEATEIbHOCTH IPH
9TOM TPAMOTHO HWCHOJIb30BAaTh WM3YYEHHBIM NOHATHUHHBIA anmapar u3y4aeMoro



pazgena (U3MKKM W COMPOBOXAATh BBICTYIJICHHE IMpEe3CHTAalUel ¢ y4EéToMm
OCOOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue pa3aesioB (uudposbie)
Ne Kontpoa IIpakTnue
- U TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
I bHBIE PA0OTHI CKHe padoThl
pecypcsl

Pa3nen 1. ®u3uka u e€ pojib B NO3HAHUM OKPY KAIOIIEro MUpPa

11 ®duznka — HayKa 0 IPUPOC 2
1.2 dusnyecKkue BeIUIHHbI
1.3 EctecTBeHHO-HAYYHBIN METO/ 2
[TO3HAHMS
Hroro mo pazneny 8

Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNUSI 0 CTPOEHHHU BellleCcTBa

2.1 CtpoeHue BeliecTBa 2 1
99 JIBr>KeHME ¥ B3aUMOJIEVCTBHE YaCTHIL 4 2
' BEILECTBA
2.3 ArperarHble COCTOSIHUSI BELIECTBA 1
Uroro no pazneny 7
Pa3nen 3. /IBU:KeHHe U B3aMMOIeHCTBHE TeJl
3.1 Mexanndeckoe IBHKEHUE 10
3.2 Wuepuust, Macca, IIIOTHOCTh 9 1
3.3 Cuna. Bunsr cun 15
Hroro no pazneny 34
Pa3nen 4. laBienune TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 [Jasnenue. Ilepenaua naBienus 3) 2

TBEPABIMU




TCJIaMU, XXUJIKOCTAMHU U ra3aMu

4.2 JlaBIIeHUE KHIKOCTH
4.3 ATMocdepHoe aBieHne 1
a4 I[eI/ICTBITe KHUJIKOCTH M Ta3a Ha 12 3
NOrpyXEHHOE B HUX TEJIO
Hroro mo pazneny 28
Pa3nea 5. PaGora n MomHOCTD. JHeprus
51 PabGora 1 MoIHOCTH 6
5.2 [IpocTbie MeXaHU3MBI 8
5.3 MexaHn4ecKas SHEPTHUs 5
Wroro mo pazneny 19
Pazgen 6. [ToBTOpuTeE/IbHO-0600 A0 IIMIT MOYJIb
6.1 [ToBTOpHUTENBHO-0000IIAOIITII MOTYITH 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 23




8 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne o/m P Kontpoabsnsie | Ilpakruyeckue (mucpp )
MPOrpamMMblI Bcero oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznea 1. TenioBble ABJICHUSA
11 CtpoeHue 1 CBOMCTBA BEIIECTBA 6
12 TemnoBbIie porecch 33 1 6.5
Utoro no pazneny 39
Pa3nen 2. dnekTpuyecKkue U MAarHUTHBIE SIBJIEHHSA
91 DJEKTPUYECKHUE 3apsi/ibl. 3apsKCHHBIC TEa 9 1
' W UX B3aUMOJEHCTBUS
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 31 10
2.3 MarHuTHBIC SIBJICHUS 11 4
2.4 DneKTpoMarHuTHasi MHIyKIUs 7 1
Wroro mo pasnery 58
Pazgen 3. [loBTOpuTe/LbHO-0600 A0 IIMIT MOYJIb
3.1 [ToBTOPHUTENBHO-0000IIAOIITIIT MOTYITH 5
Hroro mo pazneny )
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudposrbie)
Ne o/m Kontpoabsnsie | Ilpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypcsbl
Paznea 1. Mexaunueckue siBJICHUSA
MexaHnueckoe ABMKEHHUE U CIIOCOOBI €ro
11 30 1 4
OIHCaHHUSI
1.2 BsaumoneiictBue ten 18
13 3aKOHBI COXpaHEHUS 15 1 2
Utoro no pazneny 63
Paznen 2. MexaHuveckue KoJie0aHUSI U BOJTHBI
21 Mexanuueckue koneOaHus 8 3.5
2.2 MexaHn4YecKre BOIHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3nen 3. D1eKTPOMArHUTHOE M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOoJIe U 6
' AJIEKTPOMArHUTHBIC BOJTHBI
Wroro mo pasnery 6
Pa3nen 4. CBeToBbI€ IBJIEHUSI
4.1 3aK0HBI paCIIPOCTPAHEHUS CBETA
4.2 JIuH3BI U OoNTHYECKHE TPHUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 1




Hroro no pazneny 16
Pa3nena 5. KBanToBble sIBJIeHUSA
51 Hcnyckanue 1 MOTJIONICHHE CBETa aTOMOM 1
5.2 CrtpoeHune aToOMHOTO Apa
53 SAnepHbie peakuuu 7
Wroro mo pazneny 16
Pa3nen 6. IloBTOpUTE/ILHO-0000IAIOIINI MOTYJIb
6.1 Mexanuueckue sBIeHuUs (IOBTOPUTEIBHO- 6 3
' 000010 MOIYIIb)
6.2 TenmoBsle sBiIeHUs (TIOBTOPUTEIILHO- 3
' 0000 MOYIIB)
6.3 DNEKTPOMArHUTHEIC SIBIICHUS 3 1
' (TOBTOPUTETHHO-0000IIAIOIIHI MOTYIIb)
6.4 CBeToBbI€ sIBIEHUS (IOBTOPUTENBHO- 1 1
' 0000IArOIHH MOYJIb)
6.5 [ToBTOpPUTENBEHO-0000IIAIOIINN MOAYIIb 4
Hroro no pazaeny 17
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 136 26.5







HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 9acoB JIeKTPOHHBI
Tema ypoxa Kontpoa IIpakTnue flata e ungpostie
Bce u3y4 o0pa3oBareJ
/i o bHbIE PadoThI cKHe padoThbl p—— BHDBIE PECypCHI
®u3uka — HayKa o nmpupoe. SIBieHuns 1
IIPUPOIBI
dusnueckue sBIeHUs 1
du3nuecKue BeITUUHHBI.
PasmepHocTh. @u3nueckue npuOopsI. 1
[TorpemHocTy Ipy NPSIMBIX U3MEPEHUSAX
VYpok-uccnenosanue "M3mepenne
JIMHENHBIX Pa3MEpOB TeN U 1 1
MIPOMEXYTKOB BpeMeHNn"
JlabopaTtopHast pabota "H3mepenue 1 1
00BbEMa KHUIKOCTH U TBEpAOro Tena"
JlaGopatopHas pabota "Onpenenenne 1 1
pa3MepoB MalibIX Tesi. Meton psaioB”
MeTo/1b1 Hay4HOTO ITO3HAHUS.
Onwucanue 1
(¢u3nUecKuX SBICHUH C TOMOIIbIO
MoJeneu
VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: JAJBHOCTD NOJETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIIBLHO, TEM OOJIBIIIE,
yeM Ooiblie BbICOTa ITycKa'
Ctpoenue BeniectBa. ONbITHI, 1




AOKa3bIBAIOIIUE TUCKPETHOC CTPOCHUEC
BC€IICCTBA

10

JlabGopaTtopHas pabora "OreHka quameTpa
aTOMa METOJIOM PSA0B (C UCIOIb30BAaHUEM

dhotorpadwuii)"

11

Ypok-uccnenoanue "Habmonenue
TEIJIOBOTO paciIupeHus ra3oB. OMBITHI TTO
OOHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

JIBmxenue yacTuil Beniectsa. Juddysus.
bpoyHoBckoe nBuKeHnE

13

VYpok-uccnenosanue "Habmonenue u
00BsICHEHNE OPOYHOBCKOTO JIBUKCHHSI U

mpdpyzun"

14

BzanmoeiicTBIe YaCTHII BEIIECTBA:
MPUTSHKEHUE U OTTAJIKMBAaHUE

15

ArperaTHble COCTOSIHMSI BELLIECTBA.
OcoOeHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

16

Mexanunueckoe nBuxenue. I1yTs,
TPaeKTOPHSl, IEPEMEILICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukenne. CKopocTh

18

HaxoxieHne ckopocTH, IyTH 1 BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEWHOM
JBUKEHUH

19

JlabGopaTtopHas padota "OnpeneneHue
CKOPOCTHU PAaBHOMEPHOTO JABMKEHUS"




I'paduku npsAMONMHEHHOTO PABHOMEPHOTO

20
JIBIKCHHUS

21 Pemenue 3amad mo reme "Pacyer cpenneit
ckopocTH"
Jlaboparopuas pabota "Onpenencaue

22 CpeaHel CKOPOCTHU CKOJIbKEHHS OpycKa
WJIY IapuKa Mo HaKJIOHHOM iocKkocTy"

23 OrtHOCUTENBHOCTh ABMKCHUS. ClIOKEHUE
CKOPOCTEH IIPH apaJlJIeIbHOM ABUKECHUN
[Tonyuenue u ananu3s rpadukoB

24 3aBUCUMOCTH ITYTH M CKOPOCTH JIBUKEHUS
OT BPEMCHH
Pemenue rpadudeckux 3aga4 1mo reme

25 "Mexanuka. PaBHoMepHOE
MPSIMOJTMHENHOE IBUKEHUE"

26 SIBnenue uHepunu. 3aKOH UHEPLIUU
B3anmoneincTeue Ten Kak npuyMHa

97 M3MEHEHUs CKOpOCTU. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYTATEeIbHOM JIBHDKCHUN

28 VYpok-uccnenosanue "CpaBHEHHE MacC 110
B3aUMOJICHCTBUIO TET"

29 IInoTHOCTE BelecTBa

30 JlaGopatopHas pabota "Onpenenenue
IJTIOTHOCTHU TBEPIOTO Tema"

31 Pemenne 3agau mo Teme "Macca tena.
IImorHOCTE BemecTna"

32 Cwmecu u criaBbl. [loBepxHOCTHAs U




JIMHEHAas INIOTHOCTh

[ToaroroBka K KOHTPOJILHOU PabOTE IO
teMe "®du3ruka — HayKa o MpupoJie.

33 [TepBoHavanbHbIE CBEACHMS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

KonrtpomnsHast padora mmo reme "®uznka —

34 Hayka o npupoae. [leppoHayanbHble
CBEICHUSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpoeHHH BelecTBa. Mexanuka"

35 Cuna. SIBnenue Tsarorenus. Cuiia TSHKECTH

36 N3obpaxkenue cui. Pemmenne 3amay rmo
teme "OnpeneneHue CUibl TsokecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3smepenue cui. JlnHamMmomerp
VYpok-uccnenosanue "Habnronenue

39 M3MEHEHHUS CKOPOCTH MPHU
B3aUMOJEICTBUU TEN"

40 Pemenue 3anay no reme "Cuia ynpyrocru.
Bec rema"

JlaGopatopHnas pabdora "OnbITH,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aedopMaiumn) Ipy>KUHbBI OT
MIPUJIOKEHHOM CHUJIBI"

42 Cuna tpenus

43 Cnoxenune cuil. PapHoaeicTByromas cuia

m Pemenue 3anau no teme "CroxeHue cuil.

PaBHopelicTByromas cuia"




Pemrenue 3amay o reme "B3aumoneicteue

45 |
ten. Cuiibl B MEXaHHUKE
Pemenue 3amay no teme "Cuna tpenus”.

46 Ypoxk-uccienoBaHue 1o TeMe
"UccnenqoBanue 3aBUCUMOCTH CHIIBI
TPEHUS OT TUIOIAJN CONMTPUKOCHOBEHUS"
Jlaboparopuas padota "ONBITEHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI

47 TPEHUS CKOJIBKCHHS OT CHJIBI IaBJICHUS U
XapakKTepa CONMPUKACAFOITUXCS
noBepxHocrei"

48 Pemenue 3ama4d mo Teme "B3anmoeiicTBre
ten. Cunbl B MexaHuke"

49 KonTponbnas pabota no teme
"B3zanmonenicTBue Tema"

50 JlaBiieHne TBEPABIX TEN

51 Ypok-skcriepuMenT "CriocoObl
onpeereHus 1aBJeHus TBep1oro Tena'

59 VYpok-uccnenoBanue "3aBUCUMOCTb
JABJIEHUS ra3a OT TeMIeparypsb”

53 JlaBlieHHE )KUIKOCTEN U ra30B. 3aKOH
ITackaist

54 [IHeBMaTH4eCcKne ycTporcTBa

55 3aBHUCUMOCTD JaBJICHUS KUJKOCTH OT
TITyOUHBI

56 I'mapocTaTuyeckuii napagokc

57 Ypoxk-nipoekT "M3ydeHne cooOmaronmxcs

cocynoB"




Ypok-koudepennus "l uapaBnuyueckue

58 "
MEXaHU3MBI

59 Hcnonb30BaHue BBICOKUX AaBJICHUH B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3amay mo Teme "JlaBnenue
KUIKOCTH"

61 ATtMocdepa 3emiid U TPUUUHBI €€
CYLIECTBOBaHMSI

62 VYpok-uccnenosanue "l[IposiBinenue
JeiicTBUS aTMOC(HEPHOTO IaBiIeHus"

63 N3mepenue armochepHOro 1aBIeHUs.
Omnsit Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO TaBICHUS OT

64 BBICOTHI HaJ ypoBHEM Mops. [Tpubopsl s
U3MEpEeHUs: aTMOC(EPHOro J1aBIECHHS

65 Bbapomerp-anepoun. ATmocdepHoe
JABJICHUE Ha PA3JIMYHbBIX BBICOTAX

66 BritankuBatomas cuna. 3akoH Apxumena

67 Pemenue 3anau no teme "3akoH
Apxumena"
Ypok-uccienoBanue

68 "DKcrepuMeHTaIbHOE OOHapY)KeHUE
JENCTBUS )KUJKOCTHU U Ta3a Ha
MOTPYXEHHOE B HUX TeNO"
JlabopaTtopHas pabota "OnpeneneHue

69 BBITAJIKUBAIOLLEH CUJIBL, ICMCTBYIOIIEH HA

TEJO, MOTPYKEHHOE B JKUJIKOCTH"

70

IImaBanue ten




JlabGopaTopHas pabora "HMccnenoBanue

71 3aBUCHMOCTH Beca Tejia B BOJIE OT 00beMa
MOrPY>KEHHOM B XKHUJKOCTh 4acTH Teia'

712 BoznyxomnaBanue. [InaBanue cynos

73 Pemrenue 3ampau o reme "3akon
Apxumena. Y ciaoBusd miaBanus ten"
Pemenne 3agau mo teme "JlecTBrue

74 KHUJIKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
VYpok-nipoekt "KoHcTpynpoBanue

75 apeoMeTpa WU JIOJKU U OIpeiesieHre
rpy3onoabEMHOCTH"
[ToaroroBka k KOHTPOJILHOU paboTe MO

76 teMe "JlaBieHue TBepAbIX TeJ, JKUIKOCTEN
1 ra3oB"

77 KonTponbnas pabota o reme "JlaBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"”

78 Mexanunueckast paboTa

79 MoImHOCTh

80 Pemenue 3amay Ha onpenenenue padoThI U
MOIITHOCTH

81 PaGota cuiibl TSDKECTH M CUIIBI TPEHUS

82 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaEMOM MpU MOABEME MO JieCTHULIE"

83 [TpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuiio MOMEHTOB

85 JlabopaTtopHas padota "M3y4yeHue nmpaBuia

pbruara ajist moABUKHOT'O U HCTIOABUKHOT'O




0J10K0B"

86

"3o050TO€ MpaBUIIO" MEXaHUKHU

87

Pemenue 3anad no reme "3onoroe
npaBuiio Mexanuku'" / Becepoccuiickas
IpoBepoyHas pabora

88

Pemtenue 3amay mo reme "Pabora cuibl
TsDKECTH 1 bl TpeHus" / Beepoccuiickast
poBepoyHas paboTa

89

VYpoxk-tipoekt "lIpoexkTupoBanue
IIOJIMCIIACTOB C 33JJaHHBIMU NTapaMeTpamu’”

90

Ypok-koudepenuus "IIpocTtsie
MEXaHHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranuzmax"

91

Koaddurment nonesnoro neictaus
MIPOCTBIX MEXaHNU3MOB

92

JlabopaTtopHas padota "OnpeneneHue
KIIJI mnogBM>KHOT'O M HETIOABUYKHOTO
0710K0B"

93

Mexann4geckas SHEpTUs. Kunernueckas u
IMOTCHIHAJIbHAs SHEPIUus

94

3aKOH COXpaHEHUS MEXaHUUECKON
SHEepruu

95

VYpok-3KcriepuMeHT "DKCIIepUMEHTaIbHOE
ompe/ielieHue U3MEHEHNUS KUHETUYECKOU U
MTOTEHITUATBFHON SHEPTUH TIPU CKaThIBAHUHT
Tena 110 HaKJIOHHOM IIOCKOCTH"

96

[ToaroroBka K KOHTPOJILHOU PabOTE IO
teme "PaboTa u MOUTHOCTE. DHEpTHs"




Kontponbnas padora o teme "Pabora u

97 1
MONIHOCTb. DHEeprus"

08 Pabota c Tekctamu 1o Teme 1
"Mexanudeckoe IBHKeHHE"

99 Pabora ¢ Tekcramu o Teme "CtpoeHue 1
BemecTna"

100 Pa6ota ¢ Tekctamu 1o Teme "Cuiibl B 1
npupoze”

101 Pabota ¢ Texctamu 1o Teme "JlaBieHue 1
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"

102 PaGora c TexkcTamu 1o Teme "DHeprusi. 1
[IpocThie MexaHU3MBbI"

OBHIEE KOJIMYECTBO YACOB I1O 102 23

I[TPOTPAMME




8 KJIACC

KoJsmn4yecTBo 9acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoaitie | Ipaxririeckue ilfsy'lelmﬂ ﬁﬁiioBaTenbnme
padoTsbI padoTbI pecypent
OcHOBHBIE MTOJIOKEHUS MOJIEKYIISPHO-
1 KMHETUYECKOW TEOPUHU U UX OIBITHBIE 1
MOJTBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
3 Mopenu TBepaO0ro, KUAKOTO U 1
ra3000pa3HOro COCTOSHUI BEIIEeCTBA
Ypok-koHpepenmus "Kpucrammndeckue u
4 amop¢useie Tena. ['paden. [Tomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CmaunBaHUE U KaTUJUIIPHOCTb. 1
[ToBepXHOCTHOE HATSAKEHUE
TennoBoe pacmmpeHne u cxartue
Tennosoe asuxenue. Temneparypa
8 TemriepaTypHbIe IIKAITBI 1
9 BryTpeHHsIst )HEpTrHs U CIIOCOOBI €€ 1
W3MEHEHUS
10 Buasl Terionepenaun 1
VYpoxk-koHpepennus "Mcnons3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPHAJIOB B 1
HesiX dHeprocoepexeHus"
12 KonuuecTBo TennoTel. Y aenbHast 1

TCIIIIOEMKOCTD




13

VYpoxk-uccinenosanue "lIpoBepka runoresbl
JUHENHHOMN 3aBUCUMOCTHU JUTMHBI CTOJIOHUKA
JKUJIKOCTU B TEPMOMETPUUECKOU TPYOKE OT
TeMreparypbl”

14

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH 1 TEII0BOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlaGopaTtopHas padota "HcciaenoBanue
SIBIICHUS TETJIOOOMEHA IPU CMEIITHBAHUH
XOJIOJIHOW U ropsiyeit BobI"

16

Pemenue 3agau o teme "Termnoodmen u
TEIJIOBOE paBHOBecHE"

17

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TETUIOTHI, TOJIYIEHHOTO BOAON
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IIIUHIAPOM"

18

[InmaBnenue u oTBepAEBaHNE
KPUCTAJJIMYECKUX BELECTB. Y I€TIbHAs
TEIUI0TA TJIaBJICHUS

19

Pemenue 3amau o reme "IlnaBinenne u
OTBEP/IEBAaHUE KPUCTAIUIMYECKHUX TeN"

20

JlaGopatopHas pabota "Omnpenenenue
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"

21

Vpoxk-uccnenosanue "CpaBHEHUE POIECCOB
IJIAaBJICHUA KPUCTATINIMYCCKUX TCJI U
pa3MArdeHus pu HarpeBaHUM aMop(HBIX

TCII

22

[TapooOpa3oBaHHUe W KOHICHCAIIHS.




Ucnapenue

Kumnenune. Y aenbnas temiora
napooopa3oBaHusi. 3aBUCUMOCTh

23 TEMIIEPATYPhI KUIIEHUS OT aTMOCc(epHOTo
JIaBJICHUS

24 Pemenue 3agau o reme "[lapoodpazoBanue
U KuneHue"
Ypok-uccnenosanue "OO0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEPATYPhI KUIIEHUS OT 1
nasiieHusa”

26 HacpimeHHbIil 1 HEHACBIEHHBIA Tap.
BrnaxnocTs Bo3ayxa
BirasxxHOCTB BO311yXa U €€ U3MEpPEHHE.

27 JlaboparopHas pabota "OnpeneneHue 0.5
OTHOCHUTEIIbHOM BIaKHOCTH BO3yxa"

28 Pemenue 3amau mo teme "Bnaxxaocts"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSMU UCTIAPEHUS U
KOHICHCALIUN

30 DHeprus TOIUIHBa. Y IebHAs TETUIOTa
CropaHus

31 [TpuHIMIB pabOTHI TEIUIOBIX ABUTATECH

39 [TapoBast TypOuHa. J[BUraTenb BHyTPEHHETO
CropaHus

33 KII/I TermoBoro nBuratess

34 Pemenne 3agau mo teme "KIIJI renoBoro
nsurareins"

35 Vpoxk-koHpepennus "TernoBeie nBUraTeNN




Y 3allliTa OKpy>Karouien cpeabl”

36 TennoBbie TOTEPU B TEIIOCETAX

37 3aKOH COXpaHEHHUs U PEBPAIICHUS YJHEPTUH
B MEXAaHWYECKUX U TEIUIOBBIX MPOIECccax
[ToaroroBka K KOHTPOJILHOU paboTe Mo TeMe

38 "TerutoBbIe siBIIcHUs. MI3MeHeHHE
arperaTHbIX COCTOSIHUI BerecTBa"
KonTposabHas padora no reme "TerioBsie

39 sBieHus. FI3MeHeHune arperaTHbix
COCTOSIHHM BelrecTBa"

40 DOnexTpu3zanus Teln. /[Ba poaa 3apsioB
VYpoxk-uccnenosanue "MccnenoBanue

41 CIoCcO0OB pPa3IMYHBIX BEIICCTB
Ha3JIEKTPU30BBIBATHCS "

42 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe noje. Hanpsxénnoctsb

43 anekTpudeckoro noss. [puniumn
CYNEPIIO3UINH SJIEKTPUUECKHUX MOJEeH

44 Hocurenn snekTpuyeckux 3apsios.
DneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsaa

46 [IpoBogHUKY, AUDITEKTPUKHU U
MOJTYTIPOBOTHUKH

47 Ypoxk-koH(pepenus "InekTpu3aius B
MOBCEHEBHOM KU3HU"

48 Pemienue 3ana4 o reme "3akoH COXpaHEHUS

3JIEKTpUYECKOro 3apsaa




DJeKTpuyecKui ToK. IcTOUHUKM

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccienosanue "UccrnenoBanue

50 JIEHCTBUS SIEKTPUYECKOTO OIS Ha 1
MPOBOJHUKH U JUAIEKTPUKHU"

o1 DNEeKTPUYECKUN TOK B METaJIax 1

52 DJIEKTPUUYECKUHN TOK B JKUJIKOCTSX M Ta3ax 1

53 DJIeKTpUYecKas 1elb 1

o4 Cuna Toka. Amnepmerp 1

55 DIeKTpuuecKkoe HanpsbkeHue. Boabtmerp 1
JlaboparopHas padota "COopka u

56 UCIIBITAHUE DJICKTPUICCKON IIeTn 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTH CUJIBI TOKA OT HAIIPSIKEHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaGopaTtopHast pabora "HccnenoBanue

58 3aBUCHUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HAPSHKSHUS Ha
pe3uCTOpe M CONMPOTHUBIICHUS pe3ucTopa”

59 DIIEKTPUUECKOE COMTPOTUBIICHHE. Y IeNIbHOE 1
COITPOTHUBJICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YAEIBHOIO CONPOTUBJIEHUS TPOBOIHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
COIPOTHBIIEHUE. Y IETIbHOE CONIPOTUBIIEHHE"

62 Pemenne 3amgau no reme "3akon Oma" 1

63 [TocnenoBarenbHOE U MApAIIIEIbHOE 1

COCAMHCHUA MTPOBOAHHUKOB




64

JlaGopaTtophast pabota "IIpoBepka mpaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
[I0CJIEI0BATEIbHOM COEJUHEHUH JIBYX
pe3ucTopoB”

65

Penrenue 3amau mo reme
"[TocnenoBaresbHOE U MapaJUIEIbHOE
COCIMHEHMS TTPOBOTHUKOB"

66

JlaboparopHnas padora "IIpoBepka mpasuiia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3aga4 Ha IMPUMCHCHUC 3aKOHA Oma
1A pa3JIndHOro COCAMHCHUSA ITPOBOJHUKOB

68

OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3aK0H OMa /171 OJIHOM
Lenu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COTPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa
JUISL TIOJTHOM 1enu”

70

JlabopaTtopHas padota "Onpenenenue I1C
Y BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA
ToKa"

71

[IpaBuna Kupxroda

72

JlabopaTtopnas pabota "IIpoBepka mpaBui
Kupxroga"

73

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTCPUCTHK HEJTWHEHNHBIX
3JIEMEHTOB"

74

PaGora anekrpudeckoro Toka. MomHoOCTh




OJICKTPHUYCCKOI'0 TOKa

75

JlaGopaTtopnast pabora "Ornpeznenenue
paboThI ¥ MOITHOCTH AJIEKTPUYECKOTO TOKA"

76

3akon [xoyns-Jlenna. ITotpeburenn
ANIEKTPHYECKOro ToKa. KopoTkoe 3aMbIKaHue

77

Ypok-koHpepenmus "OObsicHEHUE U
HPUHIIAT ISHCTBHS JOMAITHUX
3JIEKTPOHATPEBATENBLHBIX MPUOOPOB"

78

[TonroroBka K KOHTPOJIBHOM PabOTE MO TEME
"DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
" UX B3aumoaeucTBus. I1ocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

KoHTpoinbHas pabora 1o Teme
"DnekTpudeckue 3apsiibl. 3apsKeHHBIE Tela
U uX B3aumojaeucTBusl. IlocToSHHBIN
ANEKTPUIECKUHN TOK"

80

[TocrossHHBIE MAarHUTHEL. MarHuTHOE IOJIE
3eMIIH 1 €T0 3HAUEHUE I KU3HU Ha 3eMIIe

81

VYpok-uccnenosanue "M3yuenue
MarHUTHOTO TTOJISI TOCTOSTHHBIX MarHUTOB
MIPU UX OOBETUHEHUH U Pa3/ICJICHUH.
Busyanuzanus noJist HOCTOSHHBIX MArHUTOB"

82

OmneIiT Opcerena. MarautHoe nosue
AIIEKTPUYECKOTO TOKA

83

OnbiT AMnepa. MarHuTHOE MOJI€ KaTyIIKH C
TOKOM. [[puMeHeHne 21eKTPOMAarHuToB B
TEXHUKE

84

Cuna Amnepa u onpeaeneHue eé




HarpaBJICHUA

Pemenue 3anay no reme "Cuiia Amriepa u

8 onpezaeneHue e€ HanpaBiaeHUA"
DIEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.

86 Hcnonb3oBanue 3JIEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHasi paboTa

88 Bcepoccuiickas mpoBepouHasi paboTa

89 JlaboparopHas pabora "VM3yueHue necTBHS
MarHUTHOTO TI0JIsL Ha MTPOBOJIHUK C TOKOM"

9 Ypoxk-koudepenuus "lIpaktuaeckoe
MIPUMEHEHHUE 3JIEKTPOABUraTeen"

91 JlaGopatophas pabota "KoHcTpyrpoBaHue u
n3ydeHue paboThl dIEKTpoABUTATENA"

92 JlaGopaTtopHas padota "MU3mepenne KI1]]
AIEKTPOABUTATEIHLHON YCTAaHOBKHU"

03 OmneiTel @apajes. 3aKOH JEKTPOMAarHUTHON
nHaykuuu. [Ipasuio Jlenna
VYpoxk-uccnenosanue "Vccnenopanue

94 M3MEHEHUH 3HaUeHUs U HallpaBJICHUS
MHAYKIIMOHHOTO TOKa"

Pemenne 3amau mo teme "3akoH

95 AIIEKTPOMArHUTHOM MHIYKIUH. [IpaBuio
Jlenma"

9% DnektporeHeparop. CrocoOb! momydeHus
AIIEKTPOIHEPTUHU

97 Ypok-koHpepeHus "INeKTPOCTaHIINN Ha

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xkonoruu. TormmBHBIE
3JIEMEHTHI U AJIeKTpoMoOmIn"

KoHntposnbHast padoTa "I1eKTpOMarHuTHbIS

98 " 1
SIBJICHUS

99 Pabora ¢ Tekcramu o teme "TerioBbie 1
SBIIEHU"
Pabora ¢ Tekctamu o TemMe

100 "DneKTpuuecKue 3aps/ibl. 3apsKEHHbIE Tea 1
U UX B3aumogencraue"

101 Pabora ¢ Tekcramu o teMe "[1ocTOSTHHBIN 1
ANEKTPUIECKUHN TOK"

102 Pabora ¢ Tekcramu 1o Teme "MarHuTHbIe 1
SIBJICHHS M DJIEKTPOMAarHuTHAsI HHIYKIUs"

OBHIEE KOJIMYECTBO YACOB I1O 102 995

I[TPOTPAMME




9 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypora Bcero Konrpoariibie | Ipaxririeckue fllfiy‘lel-ll/lﬂ :)Iﬁlil;l;OBaTeanme
padoTsbI padoTsbI pecypent
Mexanunueckoe ABHkeHne. MatepuanbHast
1 Touka. CriocoObl onrcaHus 1
MEXaHUYECKOTO JIBUKECHUS
5 Cucrema orcuera. OTHOCUTEILHOCTH 1
MEXaHUYECKOTO JIBUKECHUS
3 BekTopHbIe BETUYHHBI, OTIEPAIIH C 1
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB
4 Panuyc-BekTop MaTepuanbHOM TOUKH, 1
NepeMeNIeHNe Ha MIOCKOCTH
) PaBHOMEpHOE NPSMOIMHENHOE IBUKEHUE 1
6 Pemenue 3ana4 no reme "PaBHoMepHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"
HepasHoMepHOE NpsIMOIUHENHOE
7 newkeHue. CpeaHsst © MTHOBEHHAs 1
CKOPOCTH TeJIa PU HEPABHOMEPHOM
JIBIKEHUUT
JlabopaTopHas pabota "OnpeneneHue
8 CpeIHEl CKOPOCTH CKOJIBKEHUS OpycKa 1 1
WJTU ABUKEHUS IIApUKa TI0 HAKIIOHHON
JI0CKOCTH "
9 PaBHOYCKOpEHHOE MPSIMOITMHEUHOE 1

JBHKEHUE. Y CKOPEHUE




10

CKopocTh PaBHOYCKOPEHHOTO
psSMOJTMHEHHOTO ABMXKeHUs. [ paduk
CKOpPOCTH

11

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBHOKeHus"

12

[lepemenienue npu paBHOyCKOPEHHOM
IPSIMOJINHENHOM JIBUXKEHUN

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJIa MPH paBHOYCKOPSHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIIIOCKOCTH"

14

Pemenue 3amau o treme "llepemenieHue
MIPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
NBYKEeHUH"

15

JlaGopatopHnas padota "UccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0e3
Ha4aJbHOU ckopocTh"

16

I'padnueckas uHTEpHIpETaLIUS YCKOPEHMUS,
CKOPOCTH, IPOUJAECHHOIO ITYyTH U
IIEpEMELEHUS 1S IPSMOIMHEWHOTO
JBYDKEHUS

17

Pemenwue 3anay mo Teme "I padudeckas
HMHTEpPHIpETAlUsl YCKOPEHUS, CKOPOCTH,
MPONJIEHHOTO ITYTH U NTEPEMEIICHUS JJIsI
NPAMOJIMHENHOTO JBUKEHUS "

18

Yckopenue cBoO01HOTO TaieHus. OTbBITHI
lamuanes




Pemenue 3aau mo treme "V ckopenue

19 cBOOOIHOTO TajeHus"

20 JIBrokeHue Tena, OpOIIeHHOTO MO/ YTIIOM K
TOPU30HTY

21 Pemenue 3amau mo Teme "JIBukeHue Tena,
OpOIIIEHHOTO 10T YTJIOM K TOPU30HTY"
JlaGopaTopHas pabora "HccnenoBanue

22 JBUKEHHSI TeJa, OPOLICHHOTO MO YTIIOM K
TOpPU30HTY"
Pemenue 3amay o reme "JIBmxeHue mo;

23 JEMCTBHEM YCKOPEHUSI CBOOOAHOIO
nagenus"”

24 JIBM>KEHHE IO OKPY>KHOCTHU

o5 JIuneliHas U yriioBas CKOpOCTb, IEPUO U
4acToTa

26 CKOpOCTh ¥ YCKOPEHUE TIPH JBUKCHHUH TI0
OKPYKHOCTHU

97 Pemenue 3agau o Teme "J[BruxkeHue mo
OKpYy>KHOCTH"
Ypok-koH(pepeHnus "Pacnio3sHaBanue u

28 MpHUOIMKEHHOE ONTMCAHUE PA3TTHIHBIX
BHU0B MEXaHWYECKOTO JIBIDKCHUS"
[ToarotroBka K KOHTPOIBHOU pabOTE MO

29 Teme "MexaHn4yecKoe IBUKEHUE U
CIOCOOBI €T0 OnUCcaHus"
KonTponpHas pabota mo Teme

30 "MexaHn4YeCKOe IBHIKCHHE U CIIOCOOBI €r0

omucagus"




31

[Tepsriii 3akoH HeroToHA. BekTOp crib

Bropoii 3akoH HeroToHa.

32 PaBHopelicTByIOIIAs crla

33 Tperuii 3axon Hetorona. Cynepno3unus
CHJI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3aga4d mo teme "Cuna
ynpyroctu"
JlaboparopHas pabota "VccnenoBanue

36 3aBUCUMOCTH CWJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
nedopManuu NpyxuHb"

37 Cuna tpenus. Koadduuument tpenus

38 JlaGopatopHas padota "Onpenenenue
Kod(purmenTa TpeHUs: CKOIbKEHUs"
Jlaboparopnas pabota "HccrnenoBanue

39 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT
CUJIbI HOPMAJIBHOTO JIaBNeHUs"

40 JIBrKEHUE TeJl IO OKPYKHOCTH IO
JEUCTBUEM HECKOJIBKUX CHII

41 3akoH bepHymum u nmogbEMHas CUiia Kpblia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JieTaTeIbHBIC allapaThl, Cya Ha

42 MOJIBOJTHBIX KPBUTBSIX, aHTUKPHLUIO HA
CKOPOCTHBIX aBTOMOOWIISIX. JIBUKEHNE
1oe3/1a Ha MarHUTHOM mojyike"

43 Cuia TSDKECTH U 3aKOH BCEMUPHOTO

TATOTCHUA




,HBI/I)KGHI/IC TEJI BOKPYT I'PaBUTAIIMOHHOI'O

44 nenrpa. [lepBas kocMuueckasi CKOPOCTb

45 HeBecomocTs 1 nieperpy3ku

16 PaBHOBeCHE MaTepuanbHON TOUKHU.
AOGCOIIOTHO TBEPAOE TEIO

47 MowmenT cuibl. [IpaBuiio MOMEHTOB

48 Ypoxk-uccienoanue "OnpeneseHue
LEHTPA TSKECTU PA3TUUHBIX Ten"
Nmnynsc tena. U3MeHeHune ummyibca.

49 HMnynbe cuisl. YIIpyroe U Heynpyroe
B3aUMOJICHCTBHE

50 3aKOHBI H3MEHEHUS U COXPAHCHHS
UMITYJIbCA

51 PeakTuBHOE ABMKEHUE
Pemrenune 3anay no teme "3akoH

52 COXpaHEeHHS UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexanudeckasi paboTa U MOIIHOCTh

54 PaboTa cuiibl TSDKECTH, CUIIBI YIIPYTOCTH U
CHUTBI TPEHUS
JlabopaTtopHas pabota "OnpeneneHue

55 pabOoTHI CHITBI TPEHHSI TIPU PABHOMEPHOM
TBYDKEHUH TEJa TI0 TOPU30HTATBHON
MTOBEPXHOCTH"

56 CBs13b SHEprUU M PabOTHI
JlaGopatopHnas pabora "Onpexnenenue

57 paloThI CHIIBI YIPYTOCTH NPH NObEME

rpys3a ¢ UCIOJIb30BAHUEM HCIIOABUIKHOI'O U




MOJBMXHOTO OJIOKOB"

58

HOTGHHI/IaJ'II)HaH OHEprus

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

60

3aKOH U3MEHEHUS U COXPaHEHMUSI
MEXaHUYECKON IHEPTUn

61

Pemenue 3amau nmo teme "3aKOHEI
W3MEHEHUS M COXPaHEHUSI MEXaHUYECKOU
sHeprun"

62

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
teMme "B3aumMojeiicTBue Tel. 3aKOHbI
coxpaHeHus"

63

KonTponbHas padbota no teme
"B3aumopeiictBue Ten. 3aKOHbI
coxpaHnenus"

64

KoneobarensHoe nmkenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHHI: TepHo/I,
qacToTa, aMHJ'II/ITYJIa

65

MareMaTnyeckuil ¥ py>KUHHBIA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IEPUOAA

KoJieOaHUH Tpy3a Ha HUTH OT JJIMHBI HUTH"

0.5

66

JlabopaTtopHas padota "MccnenoBanue
3aBHCHMOCTH TIepro/ia KoeOaHui
MPYXKUHHOTO MasiTHUKa OT Macchl rpys3a"

67

IMapmonnueckne koneOaHus

68

JlaGopatopHnas pabota "M3mepenue
YCKOpEHUsI CBOOOTHOTO TaeHus"




69

3aryxatomue Kojie0anus. BeIiHY X 1eHHbIC
kosebanus. Pe3onanc

70

[IpeBpariieHre SHEPTUH TPU
KOJI1e0aTeIbHOM IBHKEHUHN

71

VYpok-uccnenosanue "[Iposepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmit
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl

rpysa

72

MexaHn4ecKre BOIHEL: IIPpOAOJBbHBIC 1
IOIICPCUYHBIC

73

CBoiicTBa MexaHMUeCKuX BOJH. [inHa
BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHUSI

74

VYpok-uccnenosanue "Habmonenue
uHTepPepeHH 1 TudpaKuy BOJIH Ha
MOBEPXHOCTH BOABI"

75

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuueckne
BOJIHBI"

76

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

77

Pemenue 3amau no teme "3ByK"

78

Ypok-uccienoBanue
"OKCIIEpUMEHTAJIBHOE OINPEACIICHHE
r'paHull 4aCTOTHI CIBIIITMUMBIX 3BYKOBBIX
KosebaHui"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

VYpok-uccnenosanue "Habmonenue u




00BsICHEHNE aKyCTHYECKOT0 pe3oHaHca"

HNudpas3Byk u yaprpasByk. KondepeHnuus

81 "Hicnionb30BaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DneKTpOMarHuTHOE 0JIE U
3JIEKTPOMAarHUTHbIE BOJIHbI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
AJIEKTPOMArHUTHBIX BOJH. Vcrionb30Banme

84 AJIEKTPOMAarHUTHBIX BOJIH JJIi COTOBOM
cBs3u. Pagnonokanms. Kocmuaeckas cBs3b

85 Pemienue 3ajau Ha onpeeseHne 4acTOTh
Y JITTAHBI 2JIEKTPOMAarHUTHOW BOJTHBI

86 DneKTpoMarHuTHas Ipupo/ia CBeTa.
CxopocTs cBeTa

87 BonHoBEIE cBOlICTBA CBETA:
uHTephepeHIus 1 TudpaKIus

88 JlydyeBast MOZIETIb CBETA M TEOMETPHUECKAs
ornTtuka. IcTOYHUKH cBeTa

89 [IpssMonMHENHOE PACTIPOCTPAHEHHE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxxeHus cBera. [lockoe 3epkano

o1 [TocTpoenue n3obOpaxkeHuH,
c(OPMHPOBAHHBIX 3€PKAIOM

92 [Ipenomienune cBeTa. 3aKOH MPETOMIICHHS
csera. [lonHOE oTpakeHue cBera.

93 JlabopaTtopHas pabora "VccrnenoBanue




3aBHCUMOCTH yTJIa IPEIOMJICHHS OT yIia
[IaJICHHsI CBETOBOTO JIyua Ha TPaHUIIe
«BO3yX-CTEKIO»"

VYpoxk-uccienopanue "AHanu3 u

o4 00BSICHEHUE ONTHYECKOT0 MUpaXka"
Ypok-koHpepennus "Mcmnonb3oBanne

95 MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3B"

96 JIuH3a, X0 JIyueil B TMH3E

97 dopmysia TOHKOM JTHMH3bI
JlaboparopHas padora "Onpenenenue

98 (hOKYCHOTO pacCTOSTHUS U ONTHYECKON
CWJIBI cCOOMparomei JIMH3b!"

99 [Tonyuenune n3o00pakeHu ¢ MOMOIIBIO
coOuparoiel U pacCeMBaOIICH JTNH3
Ypok-koudepennus "[Ipunnun nercTBus

100 OINITUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckor, ¢poTtoanmnapar)"

101 I'ma3 kak onTuyeckas cucTemMa.
Ban3opykocTh U JaTbHO30PKOCTh
Paznoxenue 6em0ro cBeTa B CIEKTP.

102 Omnertel HetoTona. Croxxenue
CIEKTpAJIbHBIX I[BETOB. Jlucnepcus cBeTa
Ypok-nipaktuky™m "HabmrogeHue u

103 00BSICHEHUE OMBITOB IO PA3JIOKEHHUIO
6enoro cBeta B ciekTp. [lomyuenue 6emnoro
[IBETA IIPH CJIOKEHUU 1[BETOB"

104 OmneiTel Pe3epdopaa u mianerapHas




MOACJIb aToOMa

IToctynatel bopa. Moneins aroma bopa.

105 HcnyckaHue 1 IOIJIOIEHHE CBETAa AaTOMOM.

106 KBanrsl. JIuneiiuaTeie ceKTpsl
VYpoxk-npaktuky™m "Habmonenne

107 CIUTOIIHBIX ¥ JIMHEHYAThIX CIICKTPOB
W3JIy4€HUs U UCIyCKaHus"

108 PannoaktuBHOCTH. Asba-, OeTa- u
raMMma-u3Iy4eHHs

109 Crpoenue aroMHOro siapa. Hyknonnas
MOJI€TIb aTOMHOTO si/ipa

110 PannoaktusHele peBpaienus. M30ronsl

111 [lepuon nomnypacnana
VYpok-koHpepennus "JleiicTBue

112 PalMOAaKTUBHBIX M3JIyYCHUH Ha )KUBBIC
OpraHMU3MBl. 3allUTa OT PAIUOAKTUBHOTO
n3ny4yeHus"

113 SInepHble peakiy. 3aKOHBI COXpaHESHHUS
3apsJ0BOI0 U MacCCOBOTO YHCET

114 OHeprus CBsA3M aTOMHBIX siiep. CBA3b
Macchl ¥ SHEPTHU

115 Pemenue 3amay no teme "SnepHeie
peakuuu. JHeprus cBszu”

116 Peakiiuu cuHTe3a U AeTIeHUS sAep.
Hctounnku sHeprun ConHIa v 3BE37
VYpok-koudepennus "SAnepHas

117 SHEPTETHUKA. DKOJIOTHYECKHUE MTPOOTIEMBI

SIICPHOM SHEPreTUKU"




[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

118 teMme "Kosiebanus u BoiaHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"
Kontponbnas padora o teme "Konebanus

119 # BoJIHBI. CBETOBBIE Y KBAHTOBBIE
siBJIeHUS "

120 Pemenne pacyeTHbIX 1O TEME
"MexaHnueckoe IBrxenue"

121 Petienue pacueTHbIX U KAUYECTBEHHBIX
3azad4 mo treMe "B3aumonericteue ten"
Pemrenne pacyeTHBIX ¥ Ka4E€CTBEHHBIX

122 3a7a4 1Mo TeMe "3aKOHbI COXPaHECHUS
SHEPTUU U UMITyJbca'

123 JlaGopaTopHble paboThI 11O TEME
"MexaHn4eckoe aBrkeHne"

124 JlabopaTopHnbie pabOTHI 11O TEME
"B3zanmonenicTBue Tema"

125 Jlaboparopusie paboTsl o Teme "IIpocTsie
MeXaHU3MbI"

126 Pemrenue pacueTHBIX ¥ Ka4E€CTBEHHBIX
3a1a4 o teMme ""TeruioBbie mporeccs”

127 Pemenne pacyeTHBIX M KAYECTBEHHBIX
3aj1a4 1mo reMe "'BiraxxHOCTB"
Pemrenue pacueTHBIX ¥ Ka4E€CTBEHHBIX

128 3aga4d o teme "KIIJ[ TermroBeix
nBurareiein”

129 Pemenne pacueTHBIX ¥ KaYE€CTBEHHBIX

3a7a4 1Mo TeMe "3aKOHBI IOCTOSIHHOTO




TOKAa"

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

130 1
3aga4 1o teme "KIIJ] anekTpoycranoBok"

131 JlaboparopHubie paboThI 1O TeMe "3aKOHbI 1
OCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 . | 1

CBeToBbIE SBJICHUS

133 Pabota ¢ Tekctamu o teme "3aKOoHBI 1
COXpaHEHUs B MeXaHUKe"

134 Pa60Te}'c tekctamu o teMe "Konebanus u 1
BOJIHEBI

135 Pabora C"TeKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBJICHUSA

136 PaGora ¢ tekctamu o teme "KBanrosas u 1
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOBIIO 136 245

[TPOI'PAMME







MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN IPOI'PAMMbBI OCHOBHOI'O
OBIIETI'O OEPA3OBAHUSA

7 KIIACC

Kon

nposepsie
MOI0
pe3yjabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHU

1.2

pas3indaTrb SABJICHHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘ICCKOG SABJICHUC

13

pacrio3HaBaTh IPOSIBJICHUE M3YYEHHBIX (U3UUECKUX SBJICHUHA B
OKpY’KalolleM MHUpe, B TOM 4Hcie (U3MUECKUe SBJICHHS B MPUPOJE, NpU
3TOM MEpPEeBOAMTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (HU3NIECKUX SBICHUI

14

ONKCHIBATH M3y4YCHHBIC CBOWCTBA TeN H (DU3MUYECKHE SIBICHHA,
UCMONb3ys (PU3NYECKHE BEIMYUHBI, IPU ONMUCAHUU NMPAaBUIBHO TPAKTOBAThH
¢u3nuecKuil CMbICT UCIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IUHUILIBI
¢u3nUecKux BEIWYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
¢u3nMUecKyr0 BEIWYMHY C JAPYITMMHU BEJIMYMHAMHU, CTPOUTH TIpaUKH

U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U TPOLIECCHI,
WCIIONIb3ysl  M3YYEHHBIE 3aKOHBI, IIPU OTOM  JaBaThb  CIIOBECHYIO
(bopMyYITUPOBKY 3aKOHA U 3aMUCHIBATh €I0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

OOBSACHATh (PU3UYECKHE SBIEHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM
YHUCJI€ U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE n3 1 — 2
JOTUYECKNX IIaroB ¢ omopod Ha 1 — 2 WU3y4eHHBIX CBOMCTBA
(bU3UYECKUX SBIICHUH,

(bU3MYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3aJaud B 1 — 2 1eicTBUs, UCIOIb3YS 3aKOHBI U
dopmynbl, cBs3bIBaOIIME (U3MYECKHE BETUYMHBI: HAa OCHOBE aHalM3a
yCIIOBHS 33JayMl 3allMCBhIBaTh KPAaTKOE YCJIOBHUE, MOJCTABIATH (pU3HUECKUE
BEJIMYMHBI B (OPMYJIbI M MPOBOJAUTH PACUEThl, HAXOAWUTH CIPABOYHBIE
JaHHbIEe, HEOOXOAMMBIE JJIs pellIeHUsl 3a/lady, OLEHUBATh PEATUCTUUYHOCTH

MOJyYeHHOU (PM3NYECKOIN BETUYMHBI




1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOIIU
(bu3NYECKUX METOAOB, B OMUCAHUM HUCCIIEIOBAHUS BBIICIATH IpOBEpsieMoe
IIPENII0JIOKEHNE (TUIIOTE3Y), Pa3inyaTh U UHTEPIPETUPOBATH MOJYyUYEHHBIN
pe3ynbTaT, HAXOJUTh OIMMUOKM B XOJE€ OIbITA, JeJaTh BBIBOJBI IO €ro

pe3yabTaTaMm

1.9

HPOBOIUTH OIBITHI 10 HAOTIOICHUIO GU3MUSCKHUX SBICHUN MM (U3UUIECKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEIIOJIOKEHUS, COOUPAThH
YCTAHOBKY W3 MIPEJIOKEHHOTO 00OpYIOBaHUs, 3alMChIBATh XOJ OINbITA U
(bopMyITUPOBATH BBIBOJIBI

1.10

BBIIIOJIHATE MPSAMBIE H3MEPEHHs C HCIOJIb30BAHUEM AHAJIOTOBBIX U
UQPOBBIX MPUOOPOB, 3aNKCHIBATh IOKAa3aHUS TMPHOOPOB € Yy4ETOM
3aJJaHHOM a0COIIOTHON MOIPEIHOCTH U3MEPEHHI

111

IPOBOJNUTH MCCIIECAOBAHUE 3aBUCHMOCTH OJHOM (DM3MUYECKOIl BETMYUHBI OT
JIpYyroi ¢ HCIONB30BAaHMEM TMPSIMBIX W3MEPEHHH, y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4E€OHOTO  HCCIENOBaHMS, COOMpATh yCTAaHOBKY U
BBINOJIHATh HM3MEPEHHS, CIenysl MpeUIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pE3yNIbTaThl IOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJIE
NpPEATIOKEHHBIX TaOMUI M TpaduKOB, JeNaTh BBIBOJABI 10 pPE3yJbTaTaM
HCCIIEI0BAHUS

112

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (DU3MUYECKHX BEJIMYUH, CIEAYs
MPEUIOKEHHOW WHCTPYKLUMHU: TPU BBIIOJHEHUM HW3MEpPEHU cobupaTh
JKCIIEPUMEHTAIBHYI0O YCTAHOBKY M  BBIYHCIATH 3HA4YEHHE HMCKOMOM
BEJIMYMHBI

1.13

coOroaaTh MpaBuiIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM
00opynoBaHuEM

1.14

yKa3bIBaTh NPUHLMIBI JIEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh  NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOIUBID UX ONHCAHMS, UCIOJIB3YS 3HAHUA O
CBOMCTBaX (M3NYECKUX SBICHUM M HEOOXOAMMbIe (DU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJNTH  TPUMEPHl  (HaXOAWTh  HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO HCIOIb30BaHUSI (DU3WYECKUX 3HAHUH B ITOBCETHEBHOMN
XKHU3HU Ui oOecrieyeHHs 0e30MacHOCTH IMpH OoOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbSl U COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBE/ICHHS B OKPY’KaloIeil cpene

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGopManuu B ceTu IHTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUH MW TyTéM CpPaBHEHMsI Pa3IMYHBIX MCTOYHHUKOB BBIIETSATH
uH(pOpMalI0, KOTOpas SBJSETCS MPOTUBOPEUUBOMIIA MOXET OBbITH
HEZI0CTOBEPHOM




117

UCIIOJIb30BaTh IPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAyYHOMOMYJISPHYIO
auTepaTypy (QpU3NYECKOro coAepiKaHUs, CIIPaBOUHbIE MaTepHAalIbl, PECYPCHI
cetu UWHrepHer, BnameTy npuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBanusa HHGOPMAIIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OoCHOBE 2 — 3 UCTOYHUKOB MH(pOpMaIuu (HU3NYECKOTO COACPIKAHUS, B TOM

yucie MyOJIuYHO JIeNlaTh KpaTKHe COOOIIEHUS O pe3ysIbTaTaX MPOCKTOB WU
y4eOHBIX HCCIIEJOBAHUN, MPU 3TOM TPAMOTHO HCIOIb30BaTh W3yUYEHHBIN
MOHATHMHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIICHUE
MpEe3CeHTalNEH

1.19

IIPY BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEJOBAHUM pacHpeieaTh
00s13aHHOCTU B TpYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJla4aMH,
CIEIWTHh 3a BBIIOJHEHHEM IUlaHa JEHCTBHM, AaJEeKBAaTHO OLICHUBAThH
COOCTBEHHBIM  BKJIaJ B  JEATEIbHOCTb  IPYIIBI,  BbICTpAauBaTh
KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOLIUX

8 KJIACC

Kon
NpoBePsSIEeMOro
pe3yJabTara

11

IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIBb30BaTh IMOHATHA

1.2

pasiuyaTh SBJICHHS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PUZNYECKOE SBICHUE

13

pacrio3HaBaTh  MpOSBICHHE M3YYEHHBIX (U3MYECKMX  SBJICHUH B
OKpY’XarollleM MHpE, B TOM uucie (pu3snueckue sBJICHUS B IpUpOJE, NpHU
TOM TMEpPEeBOJIUTh MPAKTHUECKYI0 3aJadyy B Yy4eOHYIO, BBIIENATH
CyIIeCTBEHHBIE CBOICTBA (MPU3HAKH) (PU3NUECKUX SBICHHUM

14

OIKCHIBATh M3yYECHHBbIE CBOWCTBA Tel W (PU3UUECKUE SIBICHHS, UCIIONb3YS
¢u3nyeckue  BEIMYMHBI, TNPU  ONHMCAHUM  MPABWIBHO  TPAKTOBATh
¢u3nUecKuil CMBICI HCIOJIB3YEMbIX BEIMYMH, O003HAUEHUS U E€IUHUIIBI
bu3NYeCKUX BEIMYMH, HAXOAUTH (OPMYJbl, CBS3bIBAIOIIME JIAHHYIO
¢Gu3NYeCcKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINUYNH

15

XapakTepu30BaTh CBOMCTBa Tel, (PU3UYECKHe SBICHHUS U MPOLECCHI,
WCIIONB3Ysl  M3Y4YEHHBIE 3aKOHBI, TPHU OTOM JaBaTh  CIIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BHIPAKCHHE




1.6

OOBSICHATh (PU3MUECKUE MPOIeCChl M CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallUl NMPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbISBIISTH
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHNE U3 | — 2 TOrHuecKux
1aroB ¢ momMomp0 1 — 2 u3ydeHHBIX CBOMCTBA (U3UYECKUX SIBJICHUI,
(bu3nUecKrX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3a7aud B 2 — 3 JACUCTBUS, HCIOJIb3YS 3aKOHBI U
dbopMynbl, cBsi3bIBaolIUEe (U3MUECKHe BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIOBHUS 3aJa4yd 3allMChIBaTh KPATKOE YCIOBHUE, BBISIBIATH HEIOCTATOK
JaHHBIX JJs peuleHusl 3aJayd, BbIOMpPAaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble sl €€ peleHHus, MPOBOAUTH pPacuéThl M CPaBHUBATH

MMOJIYYCHHOC 3HAUCHUC (bHSH‘IGCKOﬁ BCIMYHMHBI C U3BCCTHBIMHU JaHHBIMUA

18

pacrio3HaBaTh IMPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIN
(GU3NYECKUX METOJO0B, HCIIOJIb3Ys OIMCAHHE MCCIEI0BaHUs, BBIIEIATh
IIPOBEPSIEMOE  INPEAIIOJIOKEHUE, OLEHUBATH IPABWIBHOCTh  IOpPsJIKa
IIPOBEACHUS UCCIIEIOBAHNUs, J€JIaTh BbIBObI

1.9

MIPOBOMTH OMBITHI 110 HAOIIOCHUIO (PM3HUSCKUX SIBJICHUN WM (PU3UICCKIX
CBOWCTB Tell: (HhOPMYIMPOBATh MPOBEPSICMBIC IMPEAIOIOKEHHSI, COOUPATh
YCTAHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHMsI, OMUCHIBATH XOJ OIBITA U
(bopMyITHUPOBATH BHIBOIBI

1.10

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHNEM aHAJIOTOBBIX MPUOOPOB
U JITaTYUKOB (PU3MUECKUX BEJIWYMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUH C
yu€TOM 331aHHON aOCOIFOTHON MOTPEIIHOCTH

111

MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOU (DM3MYECKON BETUYUHBI OT
Jpyrol €  HCHOJb30BAHUEM  IPSAMBIX  U3MEPEHUN:  IUIAHUPOBATH
HCCIIeIOBaHNe, COOMpaTh YCTAHOBKY U BBIMOJHATH H3MEPEHHsS, CIEAys
NpeIJIOKEHHOMY — TUIaHy,  (UKCHPOBAaTh  pE3yNbTaThl  MOJYYCHHOU
3aBHCUMOCTH B BUE TaOIUIl U TpaduKOB, JENaTh BHIBOABI 110 pe3yabTaTaM
HCCIIeTOBAHMUS

112

IMPOBOAUTE KOCBCHHBIC HU3MCPCHUA CbI/ISI/I'-IeCKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYTO YCTAHOBKY, cenys
HpCHHO)KCHHOfI HWHCTPYKIUHU, U BEIYUCIIATH 3HAUCHUC BEJIMYHNHBI

1.13

COOJIrOIaTh MpaBHJia TEXHUKH O€30MACHOCTH MPH PabOTe ¢ J1ab0paTOPHBIM
000pyI0BaHNEM

1.14

XapaKTepu30BaTh  MPUHLUMBI  JEHCTBHS ~ HM3yYEHHBIX INpPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX OMMCAHHUSA, MCIONb3Yyd 3HAHUS O
CBOWCTBaX  (U3MUECKUX SBJIEHUH U  HeoOXoauMmble  (uzndeckue
3aKOHOMEPHOCTH




1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPHUTENbHbIC
npuOOpbl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM, COCTaBJISTh CXEMBI
AIIEKTPUYECKUX  IeNed ¢  MOCIeNOBaTeNbHBIM UM HapauieIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3iinyasl yCJIOBHbIE O0O3HAUEHUsSI 3JEMEHTOB
AIIEKTPUYECKUX LeTel

1.16

OPUBOJIUTE  TpuMephl  (HaxoauTh  uWHGOpPMANMIO O  TpHUMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3MYECKMX 3HAHUW B TIOBCEIHEBHOU
JKU3HHU I oOecriedeHusi 0€30MacHOCTH MpU oOparieHuu ¢ npudopamMu 1
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHECHHUS 370POBBS U COOIIOJICHUS HOPM
9KOJIOTHYECKOTO MOBEICHHS B OKPYKAIOIIeH cperie

1.17

OCYIIECCTBIISATh TOUCK HHGMOpManuu (U3HUYECKOTO COACPKAHHS B CETH
NHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JIOTIOTHATEIFHBIX MCTOYHUKOB BBIJICISATh HH(POPMAIIHIO, KOTOPAS SBIISICTCS
MIPOTUBOPEUNBON U MOXKET OBITH HEJOCTOBEPHOI

1.18

MCIIOJIb30BaTh NPHU BBINOJHEHUM Y4YEOHBIX 3aJaHU HayYHO-TIOMYJSPHYIO

TUTEPaTypy (HU3MUECKOTrO COJEPIKAHUs, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CETHU I/IHTepHeT; BJIAJACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTAa,
npeoOpazoBaHus HHGOPMAITUK U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W KpaTKWE YCTHBIE COOOMICHUS,
0000mass wHGOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIEpKaHMUs, B TOM YHCJIE ITYOJIUYHO MPEICTABIATH PE3YIbTAThI IPOSKTHON
WJIA MCCIIEIOBATENBCKON JeSITeIbHOCTH, TIPH 3TOM T'PAaMOTHO HCIIOJIE30BaTh
U3yYEHHBI TOHATHHMHBIM anmapar Kypca (U3MKHM, CONPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTAEN

1.20

OpU BBINOJHEHUM YUYEOHBIX NPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeAesaTh OOS3aHHOCTH B TpYIINE B COOTBETCTBUU C
ITOCTaBJICHHBIMM 33Ja4aMH, CICAUTh 32 BBIIIOJIHEHHEM IUIaHA JNEHUCTBHU U
KOpPpEKTHpOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaJ B
JIEATEIBbHOCTh T'PYIIIBI, BEICTPAMBATh KOMMYHHMKAaTHBHOE B3aWMOJECHUCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3pemiaTh KOHPIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIB30BATh N3YYCHHBIC ITIOHATHUA

1.2

pa3anyaTh SBJICHUSA 10 ONHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE




13

pacrio3HaBaTh  MPOSABICHHE M3YYCHHBIX  (U3WYECKHX  SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4Hcie (PU3MYecKHe SBJICHHUSA B MPUPOAE, NMPHU
TOM TEPEeBOJAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIICIATH
CyIIECTBEHHBIE CBOICTBA (MPU3HAKH) (PU3NUECKUX SBICHUMA

14

OMKCHIBATh M3YyUYEHHBIC CBOMCTBA Tel W (DU3MYECKHUE SBICHUS, UCIIOJIB3YS
buznyecKkne  BEIWYWHBI, [P ONUCAHWH TPABHIBLHO  TPAKTOBATh
(GU3HYECKUN CMBICT HCIIOJIb3YeMBIX BEIUYHH, O0O3HAUCHUS U CIUHUIIBI
bu3nyecKux BEIMYMH, HAXOAUTh (OPMYIbl, CBS3bIBAIOIIME JIAHHYIO
bu3NYeCKyl0 BEIUYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TpaPuKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUNH

15

XapaKTCpU30BaTh CBOICTBA TCII, (1)I/ISI/I‘-ICCKI/IG SIBJICHHUA W IIPOLECCCHI,
HCIIOJIB3YA HN3YYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3daKOHa U 3aIlIMCbIBATb €0 MaTEMATHUUYCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTUIECKUX

[IaroB C MOMOIIBI0 2 — 3 M3YYEHHBIX CBOWCTBA (PM3MYECKUX SIBJICHUH,
(bHU3HYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemrate pacu€THble 3a1add (ONMMparoIuecss Ha cucremMy u3 2 — 3
YpaBHEHMI), MCIIONB3YsI 3aKOHBI M (POPMYJIBI, CBs3bIBarOIIME (U3NYECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCIOBHUS 3aJaud 3alKChbIBaTh KpaTKOe
yCIIOBHE, BBIABIATH HEAOCTAIOLIME WM HM30BITOYHBIE JaHHBIE, BBHIOMpATh
3aKOHBI U (HOPMYJbI, HEOOXOAUMBIE AJISI pEIIEHUs, TPOBOJIUTH PACUETHI U
OLICHMBAaTh  PEAJTUCTUYHOCTh  MOJYYEHHOTO 3Ha4YeHUs  (u3nyYecKon
BEJINYNHBI

18

pacmo3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXHO PpEIIUTh MPU TOMOIIA
(UBUYECKUX METOJIOB, HCIOJB3YSl OINHUCAHWE WCCIEIOBAHUS, BBIJICISATh
MPOBEPSIEMOE  NPEAINOJIOKEHHE, OLIEHUBAaTh IPABWIBHOCTh  MOPAIKA
MPOBEACHUS  MCCIIEIOBAHUs, J€JaThb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U ONIBITOB

1.9

MIPOBOAMTD OMBITHI 10 HAOIIOEHUIO (PM3UUYECKUX SIBICHUN WIN PU3NIECKUX
CBOICTB TeJl: CAMOCTOSITEIbHO COOUpPATh YCTAaHOBKY M3 H30BITOYHOIO
Habopa oOOOpYyJIOBaHUS, ONUCHIBATH XOJ ONbITA M €ro pe3yJabTaThl,
(GhopMyIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TIPU HEOOXOAMMOCTH CEPHIO TMPSIMBIX H3MEPEHHA, ONperemsis
cpelHee 3HaueHue u3MepseMoil BenuuMHbl ((PoKycHOe paccTosiHHe
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a U3MEpeHHs
(M3MEpUTETHLHOTO MPUOOPA)
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IPOBOJIUTH HCCIENOBAaHME 3aBUCUMOCTEH  (DU3MYECKMX BEIUYUH C
UCIIOJIb30BaHUEM IPAMBIX H3MEPEHUH: IUIAHUPOBAaTh HCCIIEOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (DUKCHUPOBATh  PE3YJIbTaThl
NOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUAE TaOIULHU
rpaduKoOB, JeaTh BHIBOJIBI IO PE3YJIbTaTaM MUCCIIEIOBAHUS
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IPOBOJUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIMYHUH: IUIAHUPOBATH
U3MEpeHusi, CcoOMpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJIHATH
U3MEPEHUs, CIeAys MNPEIUIOKEHHOM WHCTPYKLMM, BBIYMCIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATh MOIYYCHHBIE PE3YNIbTATHI C YYETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUN

1.13

co0roaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIpU paboTe ¢ JIabopaTOPHBIM
00opyaI0BaHHEM

1.14

pa3jindyatb OCHOBHBIC IIPU3HAKHW HN3YUYCHHBIX (I)I/I3I/I‘ICCKI/IX MOJICIICH:
MaTCpHaJibHasd TOYKa, a0COJIFOTHO TBépI[OG TCJI1O0, TOYCYHBI HMCTOYHHK
CBCTA4, J1y4, TOHKAsA JINH34, INIAHCTapHass MOJACJIb aTOMA, HYKJIOHHAs MOJCJIb
ATOMHOI'O sapa

1.15

XapaKTepu30BaTh  NPUHIUNBI  JEHCTBUA  H3yYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa UX ONMCAHUS, UCHOJIb3Ys 3HAHUA O
cBOWcTBaX  (U3MUECKUX sBIEHUH U  HeoOXxoauMmble  (uznyeckue
3aKOHOMEPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMBI U CXEMAaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOLECCOB MpHU
pelieHnn  y4eOHO-TIPaKTUYECKUX  3aJad, ONTHYECKHUE CXEeMbl s
MOCTPOCHUS N300paKEHUH B IJIOCKOM 3epKajie U cOOMparole T1H3e

1.17

NPUBOJIUTH  HpuUMepbl  (HaxoauTh  HMHGOpMALMIO O  MpHUMeEpax)
MIPAKTUYECKOTO MCIONb30BaHUs (PU3MUECKUX 3HAHUH B IOBCEIHEBHOMN
JKU3HU U1 oOecriedeHusi 0€30IacHOCTH Mpu oOpallleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUs 370pPOBbS U COOJIOACHUS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKPYKAIOIIEH cpele

1.18

OCYILECTBIISATh TMOMCK HH(pOpMAIMU (U3UUYECKOTO COJACPKAHUA B CETH
WnuTepHer, camocTosiTeNbHO (OPMYIUpPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
MyTU OMNpeAeNeHUs] TOCTOBEPHOCTH MOJyuYeHHOW HMH(OpMalnuyu Ha OCHOBE
MMEIOIINXCS 3HAHUM U JOTIOJIHUTENBHBIX UICTOYHUKOB

1.19

WCIIONIb30BaTh TPHU BBIMOJHEHUH YYeOHBIX 3aJaHWi HAyYHO-MOMYJISIPHYIO
TUTEPaTypy (PU3NIECKOro COACPKAHMS, CIIPABOYHBIC MAaTepPHAIIbI, PECYPCHI
CceTn I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTa,
npeoOpa3zoBanusi HHPOPMAIIUH U3 OJTHOW 3HAKOBOHW CHCTEMBI B JPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIC M YCTHBIE COOOLICHHS Ha OCHOBE
uHPOpPMALIMM U3 HECKOJIBKMX MCTOYHHKOB (PU3UYECKOTO COJCpKaHU,
yOJIMYHO MPEACTABIATh PE3YJIbTAaThl MIPOEKTHON MIIM HCCIEI0BATENIbCKON
JeSITeIbHOCTH, IIPU TOM I'PaMOTHO UCHOJIb30BaTh U3YYEHHBIH MOHATUHHBINA
anmapar M3y4aeMmoro pasjena (U3MKM M COIpPOBOXKAATH BBICTYIIJICHUE
Ipe3eHTaIMen ¢ y4ETOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB
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IpU BBINOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN (PU3MUECKHUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3a7a4aMM, CJICIUTbH 32 BBIIOJIHEHUEM IUIAHA IEHCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
JIeATEIbHOCTh T'PYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aWMOJCHUCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3penaTh KOH(PIUKTHI




IHPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

7 KIIACC

Kon Kon

pasjena  3JIeMEHTA
®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIETO MUPA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

®usuka — Hayka o npupoze. fBnenus npuponsl. Pusndeckue

11 SIBJICHMS MeXaHWYeCcKHe, TEIIJIOBEIC, AIEKTPUUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBbIE
Ousnueckue BeMWYMHBL. V3MepeHne (QU3MUECKUX BEIUYWH.

1.2 duznyeckue IPUOOPBI. [TorpemnocTs WU3MEPEHU.
MexnyHapoaHas cuctemMa eauHuI
EcrecTBeHHOHayuHBI ~ METOA  NO3HAHMA:  HAOJIOJCHUE,

1 13 [IOCTAHOBKA  HAy4YHOIO  BOIPOCA, BBUIBI)KEHHE  TMIIOTE3,

IKCIIEPUMEHT [0  TpPOBEpKE TUIIOTE3, 00bsCHEHUE
Ha0JII01aeMOT0 SIBJICHUS

14 Onucanue Gpu3NUecKuX SIBICHUI ¢ TOMOLIBIO MOJIEIIEH
[IpakTuueckue paboThI:
##HPar###113MepeHne pacCTOsIHUI.

15 ##HPar###113mepenre 00bEMa JXUAKOCTH U TBEPJOTO Tea.

##HPar###Onpenenenue pa3MepoB MabIX Tell.
##HPar##13mepenue TEeMIIEpaTypsl IIpH ITOMOITA
AKHUJKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHMU BEIIIECTBA

HHPar###CTpoeHne  BelllecTBa: aTOMbl W MOJIEKYJBL, HX

2.1 pasmepbl. ONbBITHL, J1OKa3bIBAIOIIME JUCKPETHOE CTPOEHUE
BEIIIECTBA
##H#Par#### )/ Brokenue  yactul, BenlectBa. CBsi3b  CKOPOCTH
2.2 JBUKEHMS 4acTUL C TeMIlepaTypoil. bpoyHOBCkoe NBHXEHHE,
mubdy3us
2 93 B3anmoseiicTBue yacTHIl BeleCTBa: IPUTSKEHUE U
' OTTAJIKHBAHHE
H#Par### ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHUE Ta3oB,
24 KHUJAKOCTEH M TBEPABIX (KPUCTAIIIMYECKHUX) Tell. B3aumocBssb
' MEX/y CBOMCTBAMH BELIECTB B PA3HBIX arperaTHBIX COCTOSHHUAX
U UX aTOMHO-MOJICKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIM BOJIBI
2.6 [TpakTuyeckue paboTHI:




H#HHPar###Onenka auamerpa aromMa METOJOM  psaoB (¢
ucronb3oBanueM pororpadmii).

HHAPar###OnpIThl 0 HAOIIOACHUIO TEIJIOBOTO PACIIUPECHHS
ra3os.

HH#HPar###OnpITel 10 OOHAapY)KEHHIO  JEHCTBUS  CHI
MOJICKYJISIPHOTO NPUTSDKEHUS

JABVOKEHUE 1

B3AMMO/IEMCTBUE TEJI

3.1

Mexanuueckoe aBuKeHHE. PaBHOMEpHOE M HEPABHOMEpPHOE
JIBUKCHUE

3.2

##H#Par#H#Cropocts. CpefHsisi CKOPOCTh IMPU HEPABHOMEPHOM
JIBIDKEHUH. Pacu€T myTu u BpeMeHU JABIKECHUS

3.3

SlBnenue nHepruu. 3aKOH MHEpIUHU. B3anMopaeicTBue Ten Kak
MpUYMHA U3MEHEHHS CKOPOCTH JIBMXKCHHS Tel. Macca Kak Mepa
WHEPTHOCTH TeJla

3.4

#HHPar#t## Inotnocts  BemectBa. CBA3b  IIIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHHIIE 00bEMA BEIIeCTBA
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Cuta KaKk XapakTepUCTHUKa B3aUMOJICHCTBHSI TEJ

3.6

Cua ynpyroctu u 3akoH ['yka. MI3mMepenue cuiibl ¢ TOMOIIbIO
JTMHAMOMETpa

3.7

#H#Par###sIsnenne TAroTeHus U cwia TshKecTu. Cria TSHKECTH
Ha JIpyrux nnanerax. Bec rena. HeBecomocTs

3.8

Cuna tpenus. Tpenue ckoiabXKeHHs U TpeHHUE MOoKosl. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

HHHPar###CroxxeHue Cui, HalpaBJICHHBIX MO OAHOM MpsAMOIL.
PaBHonelcTBYIOIIAsA CHIT

3.10

[TpakTuyeckue paboThI:

Omnpenenenne CKOPOCTH PaBHOMEPHOIO JABIM)KEHHUA (IIapuKa B
KHUIKOCTH, MOJICJIA AJICKTPUIECKOTO aBTOMOOWIIS U TaK Jajiee).
Onpenenenne cpeaHel CKOPOCTH CKOJBXKEHUST Opycka WiH
[IapuKa 110 HAKJIOHHOM IUIOCKOCTH. OmpeeneHue IIOTHOCTH
TBEpHOro Tena. ONbITE, AEMOHCTPUPYIOIIUME 3aBUCHUMOCTD
pacTspkeHus (aedopmanuiv) NpyKUHbI OT MPUITIOKEHHON CHIIBI.
OnbITel, JEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJIBI  TPEHHS
CKOJIbKEHHUS OT Beca Tella M XapakTepa COIMPHKACAIOLIUXCS
MMOBEPXHOCTEN

3.11

@usznueckue SBIECHUS B MPUPOJE: NPUMEPHI JBUKEHUS C
pPa3IMYHBIMM CKOPOCTSIMH B JKMBOM W HEXKHMBOW NIPHUPOJE,
JIEHCTBUE CUJIBI TPEHUS B IPUPOLE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TUHAMOMETP, MOIITUITHUKHI

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEIN 1 TA30B
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Haenenne TBEpmoro Tema. CmocoObl  yMEHBIIEHUS |




YBCIIUMUCHUA OABJICHUS

4.2

JlaBneHue rasza. 3aBHCHMMOCTH JaBJeHUs Ta3a oT 00bEMa,
TEeMITepPaTypbl

4.3

Hepenaqa JaBJICHUA TBépI[I)IMI/I TCJI1aMH, XXUJAKOCTAMHU U Tra3aMU.
3akon Ilackans. IITHeBMaTHYeCKUE MAILIMHEI

4.4

3aBHUCHMOCTD JaBJICHUSA SKUIKOCTH oT TJTyOHUHBI.
I'mppocratuueckuii  mapagokc.  CooOmaronecss  COCY/Ibl.
[M'uapaBnryeckre MEXaHU3MBI

4.5

AtMochepa 3emam u armochepHoe maBieHHe. [IpUuMHBI
CYIICCTBOBAHMSI ~ BO3AYIIHOW  oOomoukm  3emuu.  OnbIT
Toppuuermm.  3aBUCHUMOCTh  aTMOC(HEPHOTO  JIaBICHUS  OT
BBICOTHI HaJ[ YPOBHEM MOPSI

4.6

W3mepenne  armocdepHoro  nmapineHus.  [IpubOopsl s
U3MEpPEHUs: aTMOC(EPHOTO JTaBICHHS

4.7

JlelicTBHe XHMIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX TeIIO.
BrrTankuBaromias (apxumenoBa) cuia. 3akoH Apxumena

4.8

IImaBanue Ten. Bo3nyxoruiaBanue

4.9

[TpakTrueckue paboTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00b&Ma
NOrpy’)KEHHOW B JKUAKOCTH 4YacTH Tena. Omnpexnenenue
BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOUIEH Ha TEJIO, MOTPYKEHHOE
B )KMJIKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKNUBAIOIIEH CHIIBI,
JEHCTBYIOIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. ONBbITHL,
JEMOHCTPUPYIOIIAE  3aBHCUMOCTb  BBITAIKMBAIOILEH  CHJIBL,
JEHCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHON B
JKUJKOCTb 4YacTM Tela M OT IUIOTHOCTH  >KUJKOCTH.
KoHcTpynpoBanue apeomeTpa Uil KOHCTPYHMPOBAHUE JIOJKU U
onpezeneHue e€ rpy30n0IbEMHOCTU

4.10

®du3znueckue SBJICHUS B npupoac: BIHUAHUC aTMOC(i)CpHOFO
JaBJIICHUS Ha KMBOMU OpTraHu3M, IJIaBaHUC pBI6
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Texauyeckne YCTPOMCTBA: COOOIIaroIHrecs COCY/IBI,
YCTPOMCTBO BOJOMNPOBOA, THIPABIUYECKUN MPECC, MAHOMETP,
OapomeTp, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP

PABOTA, MOIITHOCTDB, DOHEPI' 1A

5.1 Mexanunueckas padora
5.2 MexaHnueckasi MOIIHOCTb
53 [TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TUIOCKOCTb.
' [IpaBuio paBHOBECHS pbluara
5.4 [TpuMeHeHue paBUIIa paBHOBECHUS phlyara K OJIOKy
55 «3omoroe mpaBwiIo» MeXaHUKH. Kod(h(UIMEHT MOoIe3HOro

NeUcTBUSA MeXaHM3MOB. IIpocTble MexaHusmMbl B ObITY U




TEXHHUKE
5.6 [ToTennumanbHast SHEPTUU TeJa, MOAHITOrO Ha/l 3eMIIEN
5.7 Kunerudeckas sneprus
58 [TonmHast ~MexaHuueckass DJHEpPrus. 3akOH M3MEHEHUS U
' COXpaHECHMsI MEXaHUYECKON SHEPIUH
[TpakTnyeckue paboThI:
#H#Par###Omnpenenenue  pabOTBl  CWJIBI  TPEHHUA  MpH
59 pPaBHOMEPHOM  JABI)KEHMHM  Tella  II0  TOPU30HTAIBHOU
' noBepxHocTu. lccnenoBanue ycilOBUM paBHOBECHS pblyara.
N3mepenne KIIJ[ naknonHod miockoctH. M3yueHue 3akoHa
COXpaHEHMsI MEXaHUUYECKOM SHEPrUU
5.10 @u3nyecKue sIBICHUSA B IPUPOJIE: PhIYArd B TEJIE YEIOBEKA
TexHuueckue YCTpONCTBa: pblyar, IIOJBY>KHBIN U
5.11 HEMOABIKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTbIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kox
IIpoBepsiemble 3J1eMeHTBI COiEPKAHUSA
pasjena  3JJieMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TOJOXEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOpUU
6.1 CTpoeHMs BeniecTBa. Macca M pasMepsl MOJEKyJd. OIBITHI,
' MIOJITBEPKIAOLIHE OCHOBHBIE HIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHUU
' BemiecTBa. Kpucramimyeckue u amopdHbie Tena
6.3 OOBbsicHEeHHE CBOMCTB Ia30B, >KUJKOCTEH M TBEPABIX TEN Ha
' OCHOBE TOJIOKEHU I MOJIEKYJIIPHOKMHETUYECKOM Teopun
6.4 CMaunBaHUE U KallWJUISIPHBIE SIBICHUS
y 6.5 TennoBoe pacuipeHue U cxaTue
6.6 Temnepatypa. CBsi3b TEMIEPATYPHl CO CKOPOCTHIO TEIMJIOBOIO
' JIBUKECHUS YACTHUILL
6.7 Buytpennsisi  sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEH
' SHEpruu: Terjionepeada 1 copepiieHue padoTbl
6.8 Bugsl  Temnonepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLUS,
U3IIy4YCHHE
6.9 KonndecTBo TemnoTel. Y neapHas TEMI0EMKOCTD BEIECTBA
6.10 TernsooOMeH M TemjaoBOe paBHOBECHE. YpPaBHEHHE TEIJIOBOTO
' OanmaHca




6.11

IInaBnenue wu OTBCPACBAHUC  KPUCTAJUIMYCCKUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

[TapooOpazoBanne u koHjaeHcanus. Mcmapenune. Kurmenue.
VY nenvHas TEeIuioTa napooOpa3oBaHusl. 3aBUCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13

BaaxnocTts BO3yXa

6.14

3H€pI‘ W TOILJIMBA. YL[CJIBHaSI TCIJIOTA CropaHusd

6.15

[Tpunnumner pabotsl TernoBbix aurareneid KIIJ TerioBoro
nBuratens. TeryoBble OBUraTeIN M 3alllUTa OKPY>KAIOIIEH
Cpenbl

6.16

3aKOH COXpaHEHUsS U MPEBPALICHUS SHEPrUU B TEIUIOBBIX
mporeccax

6.17

[TpakTuyeckue paboThI:

#HHHPar###OnbITE o 00HapPYKEHUIO IEUCTBUA cun
MOJIEKYJISIPHOTO TPUTSKEHHUS.

H#H#Par#H##OnbITH IO BHIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOMN
COJIM WJIM caxapa.

H#A#HPar#H#ONbITEL IO HAOMIOJEHUIO TEIJIOBOTO PAaCIIUPEHUS
ra3os, *KMJKOCTEW U TBEPABIX TEJl.

HH#Par##H##OnpeneneHye  JaBleHUs  BO3AyXa B OaisioHe
LINPUILIA.

##H#Par####OnbITh, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD JTABICHHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WK OXJIAXKICHHSL.
###Par#H#11poBepka runore3sl JIMHEHHOM 3aBUCIMOCTH JITTUHBI
CTOJOMKa JKUJAKOCTM B TEPMOMETPHUECKOM  TpyOke OT
TeMIIepaTypBhl.

###Par###Habmonenne n3MeHEeHUsI BHYTPEHHEH SHEPTUU Tesa
B pe3yJibTaTe TeIIonepeiau U paboThl BHEITHUX CHJI.
#H#Par###ccnenosanue SIBJICHUS TEII000MeHa pu
CMEIINBAHUU XOJIOTHOM U TOpsiYel BOJBI.
H##HPar#H#OnpeneneHue KoIu4ecTBa TEIUIOTHI, MOJYYEHHOTO
BOJIOM TMpH TEIIOOOMEHE C HAarpeTbiM METATMYECKHM
LWJIAHAPOM.

##HPar#H#Onpenenenue yaeabHON TeMI0EMKOCTH BEIIECTBA.
###Par###ccnenoBanue mpoiecca UCTIapeHus.
H##H#Par#H#OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.
##HPar#H#OnpeneneHne yeabHON TEIIOTH TUIaBICHUS JIbAA.

6.18

dusnueckue sIBICHUS B IPUPO/JIE: TTOBEPXHOCTHOE HATSKECHHUE U
KallWUISIPHBIE SIBICHUA B TPHPOJE, KPUCTAUIBI B MIPUPOE,
uznydenue ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI;
o0pa3zoBaHue POCHI, TYMaHa, HHEs, CHETa.

6.19

TexHuueckue YCTpOWMCTBA: KalyUISPBI, MIPUMEPBI
HCIIOJIb30BAHHUA KPHUCTAJIIOB, )I(PII[KOCTHBIﬁ TCPMOMCTpP, AATYUK




TeMIepaTrypbl, = TEPMOC,  CHUCTeMa  OTOIUICHUS  JIOMOB,
TUTPOMETPBI, TCHUXPOMETp, TapoBas TypOWHa, JBUTATElb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHE 1 MATHUTHBIE ABJIEHW A

7.1 OnekTpusanus Ten. [[Ba poja 3J1eKTpUUecKuX 3apsioB
B3anmoperictue 3apsoKeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICUCTBUS 3apsDKEHHBIX TeNl OT
BEJIMUMHBI 3aPSAJI0B U PACCTOSHUS MEKy TelIaMH )
Onektpuyeckoe noisie. HanmpsEHHOCTh 3JIEKTPUYECKOTO MOJIS.
7.3 [IpuHuMn  cymepro3uiMu  DJIEKTpUYECKUX  Toyied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn 3NEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
1.4 anektpudeckuit  3apsn. Crpoenue aroma. [IpoBomgHuku U
JTUDJIEKTPUKH
75 3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsa
76 DneKTpu4ecKuit TOK. VYcenosus CYILIECTBOBAHUSA
' ANEKTPUUYECKOT0 TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKa
77 JlelicTBUSL  DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 OnekTpuueckas nenb. Cuna Toka. DIEKTPUUECKOe HaNpsyKeHUE
79 ConpoTuBieHHEe TPOBOJAHUKA.  Y/IEIbHOE  CONPOTHUBIICHHE
' BEIIIECTBA
7.10 3akon Oma /i yd9acTKa enu
7.11 [TocnenoBarenbHOE U AapaLIEIbHOE COEUHEHNE TIPOBOIHUKOB
712 PaGoTa u MOITHOCTH 2JIEKTPUUYECKOTO TOKA. 3aKoH J[Koyms —
' Jlenna
713 DneKTprUYecKHe ey U MOTPeOUTeNH dJIeKTPUIECKON SHEPT U
' B OpiTy. KOpoTKO€ 3ambIKaHue
714 [TocTtostHHble ~ MarHuUThL.  B3anMopelcTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarnutHoe noje. MarautHoe nosie 3eMJIM U €ro 3HaYeHue AJis
' KM3HH Ha 3emiie
716 Oneir  Opcrena. MarHuTHOEe TOJ€  AJEKTPUYECKOTO  TOKA.
' [IpuMeHeHne 371eKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MArHUTHOTO TIIOJS HA TMPOBOJHUK C TOKOM.
717 OJNIeKTpOABUTaTENIb  MOCTOSSHHOTO  TOKa.  Mcmosib3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKMX YCTPOMCTBAaX U Ha
TpaHCIIOPTE
718 Onbitel @apanes. SIBieHUE 3IEKTPOMArHUTHOW WHIYKIUU.

IIpaBuino Jlenna




7.19

OnektporeHepatop. CrmocoObl  TOMYYEHUS — AJIEKTPHUECKOM

SHEpPIruu. DJIEKTPOCTAHIUHK Ha BO30OHOBIIAEMBIX MCTOYHHMKAX
SHEpPIrun

7.20

[TpakTuyeckue paboTHL:

OnbITHI 1O HAOTIOAEHUIO SJIEKTPU3ALUH TeNl HHAYKIUEH U IPU

COIPUKOCHOBEHHUHU.

Hccnenoanue neiicTBUS 3JEKTPUUECKOTO MOJIS HA IPOBOJAHUKHI
U IUDJTICKTPUKH.

COopka 1 mpoBepKa padOoThI AJICKTPHUSCKOH T MTOCTOSHHOTO
TOKa.

W3mepeHue u peryJimpoBaHue CUIIbI TOKA.

H3mepeHue u peryImpoBaHNe HATIPSKCHHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, HAYIIETO 4Yepes
pPE3UCTOP, OT COMPOTUBICHUS PE3UCTOpAa W HANpPSKEHUS Ha
pesucrope.

OnBITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTH AJIEKTPUYECKOTO
CONPOTUBIICHUS TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIAIH
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

ITpoBepka npaBuiIa CITIOXKCHHS HANPSOKEHU T npu
MOCJIEZIOBATENbHOM COEJUHEHUH IBYX pe3uctopoB. [Iposepka
IpaBWwia JUisl CHWJIbl TOKAa IMpPU MapajljIeIbHOM COEIUHEHUU
pesuctopoB. OrmpeneneHue padbOThl ANEKTPUUYECKOTO TOKa,
uaymero  uepes  pesucrop.  OmpeneneHue  MOLIHOCTH
ANIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKa, WAYIIETO dYepes
JAMIIOYKy, OT HampsbkeHus Ha He. Onpenenenue KIIJ]
HarpeBatens. lccrnenoBaHue MarHUTHOTO —B3aUMOJECHCTBUS
MOCTOSTHHBIX ~ MAarHUTOB.  VI3ydeHWe  MarHUTHOTO  TIOJIS
MMOCTOSTHHBIX MAarHUTOB TIPH WX OOBEJAMHEHWW W Pa3iciiCHUH.
HccnenoBanue neWCTBUS SJIEKTPUUECKOTO TOKAa HA MAarHUTHYIO
ctpenky. OTmbBITE, AEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHIIBI
B3aMMOJICHCTBHS KATYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HampaBlieHUWsT TOKa B  Karymke. VI3yueHue JneilcTBus
MarHMTHOTO ITOJISI Ha IPOBOJIHUK ¢ TOKOM. KoHCTpyHnpoBaHue 1
n3ydeHue paboTel anekTponBurarens. Mamepenune KIIJ]
AIIEKTPOJIBUTaTEIbHON YCTaHOBKHU. OIBITHI MO HCCIEAOBAHUIO
SIBIICHUSI ~ DJICKTPOMArHUTHOW  WHIYKIMH:  HCCIICOBAaHUE
M3MEHEHUH 3HAYCHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKa

7.21

®dusnueckue SBICHUS B MPHUPOJE: IJICKTPUUCCKUE SIBICHHS B
aTMocdepe, 3JICKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiid, Npeid IMONI0COB, POJIb MArHUTHOTO TOJS JUIS
KH3HH Ha 3emJie, IOJSIPHOE CHSTHUE




71.22

Texnuueckue  ycTpoiicTBa: AIIEKTPOCKOTL, amIepmerp,
BOJIETMETP, PEOCTaT, CUETYUK DIIEKTPUYECKOW  DHEPruw,

AIIEKTPOOCBETUTEIIBHBIC pUOOPHI, HarpeBaTesbHbIC
AIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AIIEKTPOIBUTATEb

MMOCTOAHHOI'O TOKA, ICHCPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
paszena Kopa snemenrta [IpoBepsiemMbIe 3JIEMEHTBI COAEPIKAHMS
MEXAHUWYECKMUE SBJIEHUA

8.1 Mexanuueckoe JABMKeHHE. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABHKCHUS

8.3 PaBHOMEpHOE MpsIMONTMHEITHOE TBIKEHHE
##HPar##tHepaBHOMEpHOE IIPSIMOJIMHENHOE JIBUKCHHE.

8.4 CpenHsisi 1 MIHOBEHHass CKOPOCTh Tejla IpPU HEPaBHOMEPHOM
TIBIDKCHU T

8.5 YckopeHnue. PaBHOyCKOpEHHOE MPSIMOJIMHENHOE IBUKEHNE

8.6 #H#Par###Ceo0onHO0e nmanenne. OneITh [ anuies
###Par###PaBHOMEepHOE MBMXKEHHE O OKpYXHOCTH. [lepuon u

8.7 yactota oOpamieHus. JluHeliHass W yrjaoBas  CKOpOCTH.
IlenTpOocTpeMUTENBHOE YCKOPEHHE

8.8 [TepBerit 3akon HproToHA

8.9 Bropoii 3akoH HproToHa

8 8.10 Tperuit 3axkoH HproToHa

8.11 ###Par###1 [puHImn cyneprno3uuy cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ##HPar##H##Cuna  TpeHus: cwia TPEHHS CKOJIBXKEHMs, CHuila
TPEHUS TIOKOSI, APYTHE BUIBI TPEHUS

8.14 #H##Par###Cuna THKECTH W 3aKOH BCEMUPHOTO TITOTCHMSL.
YckopeHnue cBOOOTHOTO MaeHUS

8.15 JBmxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas
ckopocTb. HeBecoMoCTh U neperpysku

8.16 PaBHOBeCcHe MaTepuanbHON TOYKH. AGCOIIOTHO TBEPAOE TEIIO

8.17 ###Par###PaBHOBecHe TBEPAOrO Tejla € 3aKPEIUIEHHOM OCBIO
BpaieHusa. MoMeHT cuitbl. LleHTp TshkecTn

8.18 Nmnynsc Tena. U3Menenune umnynbsca. IMIyabsc cuitst




8.19

3aKOH COXpaHEHUs UMITyJIbCa

8.20

#HHPar###PeakTHBHOE NBIKEHUE

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsS3b SHEpruu H
paboThI

8.23

[ToTenuumanpHas sHEprus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO
3emim

8.24

ITorennmanpHas OQHCPIuAa CcKaToOM IIPY>KHUHbI

8.25

###Par###Kunetnueckas sHeprusi. TeopeMa 0 KMHETUYECKOU
SHEPruu

8.26

##H#Par###3akoH coxpaHeHUs! MEXaHUYECKOW YHEPTUU

8.27

[IpakTuyeckue paboThI:

Omnpenenenue cpegHed CKOPOCTH CKOJBXEHUs Opycka WM
JBIDKEHUS IIapHKa MO HAKJIOHHOHM IuiockoctH. Omnpenenenue
YCKOpPEHUsl Tejla HpU PABHOYCKOPEHHOM JIBUXKEHHUU IO
HaKJIOHHOMN IJIOCKOCTH.

WccnenoBanne  3aBUCMMOCTH  MYTH  OT  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHONW CKOPOCTH.
IIpoBepka THIIOTE3BI: €CIU NPU PAaBHOYCKOPEHHOM JBM)KEHUU
0e3 HayaJIbHOW CKOPOCTH INYTH OTHOCSTCS Kak pPsiJi HEYETHBIX
4ylucesl, TO  COOTBETCTBYIOIIME  IPOMEKYTKH  BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI
HOpMajbHOTO naBieHus. OmnpeneneHue kod@uimeHTa TpeHus
CKOJIbKEHHUS. Omnpenenenue KECTKOCTHU PYXHUHBIL.
Onpenenenue pabOThl CWJIBI  TPEHHST MPU PABHOMEPHOM
JIBUKEHMM ~ Tella [0  TOPU3OHTAJIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MpPH MOABbEME Tpy3a C
HCIOJIb30BAHNUEM HEMOBIKHOTO U MOJIBUKHOTO OJIOKOB

8.28

dusnyeckue SBICHUS B nopupoac: TMPUIWBBI W OTJIUBEI,
JABMXKCHUEC TIJIAHET ConneyHoH CHUCTCMbI, pCAKTHUBHOC NBUXKCHUC
JKHUBBIX OPTaHHU3MOB

8.29

Texuuyeckue YCTPOﬁCTBaI CIIUAOMCTpP, HATUUKH IMOJIOXKCHUA,
PacCTOAHNA U YCKOPCHUS, paKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenpbHoe  nmBmwkeHue. OCHOBHBIE — XapaKTEPUCTUKU

91 KoJeOaHuii: Iepruo, 4acToTa, aMIUTHTY/Ia

9.2 MareMaTtnueckuii U IPYKUHHBIA MasTHUKHU. [IpeBpamieHue
' SHEPTHH MPHU KOJIeOATeTbHOM JBMIKEHUN

9.3 3aryxatomue Kosebanus. Beinyxnennsie konebanus. Pesonanc




9.4

Mexannueckue BogHBL. ~CBoMCTBA MEXAHHYECKHX  BOJIH.
[IponosnbHBIE W MONEpeUHbIC BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusi. MexaHu4YecKre BOJIHBI B TBEPJOM TeEJIE,
CEIICMUYECKHE BOITHEI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpaskeHHE 3ByKa

9.6

NudpasByk u ynbTpazByk

9.7

[IpakTuyeckue paboTHI:

Omnpenenenre 4acToThl U IEPUOAA KOJIEOaHUN MaTEMaTUYECKOTO
MasiTHHKA.

OmnpeneneHue 4YacTOTHl U TEpUOJa KOJIEOAHHM MPYKHMHHOTO
MasiTHUKA

Uccnenosanue 3aBHUCHMOCTHU nepuojaa KosebOaHuit
MOJIBEILIEHHOTO K HUTHU Tpy3a OT JJIMHBI HUTU. MccrnenoBanue
3aBUCHUMOCTH Tepuojia KojeOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCMMOCTH TepHOJa KoJieOaHUM
rpy3a, MOJBELIEHHOI0 K HHUTHU, OT MAacchl Ipy3a U >KECTKOCTH
MpYXUHBL. MI3MepeHne yCKopeHusi CBOOOTHOTO MaIeHUs

9.8

@dusnyeckue SABJIEHUS B NOPUPOJAE: BOCIHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, IYHAMH,
3X0

9.9

TexHuueckue ycTponcTBa: 9X0JIOT, HCIIOJIb30BaHKE YIbTpa3ByKa
B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE TIOJIE U JIEKTPOMAT'HUTHBIE BOJIHbBI

101 DJNEeKTPOMAarHUTHOE  Mojie.  DJIEKTPOMAarHUTHbIE  BOJIHBL
' CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas rnpupoja csera. CKopocTh cBeTa. BoiHoBbIE
' CBOMCTBA CBETA
10 [IpakTuueckue paboThI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOHMIIBHOTO Tese(oHa
105 dusnueckue SBICHUS B NMPUPOJE: OMOIOTHUECKOE AECHCTBHUE
' BUIIMOTO, YIETPa(UOIETOBOTO U PEHTTE€HOBCKOTO MU3TYICHU I
106 TexHMUeCKne yCcTpOINCTBA: MCIOIB30BaHUE DIIEKTPOMATHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H
CBETOBBIE ABJIEHUA
111 JlyueBast Mmonenb cBeTa. MIcTOUHMKH cBeTa
11.2 [IpsimonHENHOE pacCIpPOCTPAHEHNE CBETA
11.3 OTtpaxkenue cBeta. [Imockoe 3epkano. 3akKOH OTpaKEHHUs CBETa
1 114 IIpenomiienne cBera. 3akoH mpenomiieHus csera. llonHoe

BHYTpPEHHEE OTPaKCHHUE CBETA




115 JIunza. Xox jiydyeit B IuMH3€
11.6 OnTnueckas cuctema (hoToarnmapara, MUKPOCKOIIa U TelIecKona
117 I'maz  kak  onTuueckas  cucrema.  bimzopykocts
' JATbHO30PKOCTh
118 Paznoxenne Oenmoro cera B cnekTp. Ombitel HbloToHA.
' CnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTuyeckue paboTHI:
###Par###lccnenoBanne  3aBUCUMOCTH ~ yIJla  OTPaKCHHUS
CBETOBOT'O JIy4a OT yIJia MaJeHHUs.
###Par###13yuenue XxapakTepUCTUK U300paKeHUs MpeMeTa B
IJIOCKOM 3epKaje.
###Par##lccnenoBanue  3aBUCHUMOCTH  yIyla  MPEJIOMIIEHUS
CBETOBOTO Jyya OT yrjla TaJcHUsT Ha TPaHULE «BO3AYyX —
11.9 CTEKJION.
###Par###1 lonyuenne n300paXeHUH ¢ TIOMOIIBIO COOMpAIOIIeH
JIUH3BL
###Par###Onpenenenue GOKYCHOTO PacCTOSHUS U ONITUYECKOM
CHJIBI COOMpATOIIEH TNH3HI.
#HPar###OnBITEL O pa3JoXKEeHHUI0 Oeoro cBeTa B CIEKTP.
###Par###ONbITHI IO BOCHPUSATUIO I[BETA MPEAMETOB MPU X
HaOII0JICHUH Yepe3 1BETOBbIE (QUIIBTPHI
Ouznyeckue siBieHus B mpupoje: 3atMeHus ComHna u JIyHbI,
11.10 [[BeTa TeJ, ONTHYECKHUEe sIBIeHUS B aTrMocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue yCTpOWCTBA: OUYKH, TMEpHUCKOM, (oToammapar,
' ONTHYECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHU A
121 OmneiTel Pesepdopna u nmnanerapHas mojens atoma. Mojenb
' aroma bopa
129 Ucnyckanue u  morjiomnieHue cBeta aroMoMm.  KBaHTHL
' JluHeHyaTeie CEKTPhI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHus
124 Crpoenue atomHoro sapa. HykinoHHast MoJens aTOMHOTO siipa.
' HM30Tomb!
125 PannoaktuBHBIC TpeBpanieHus. [leproa momypacmnana aToOMHBIX
19 ' azep
126 SnepHbie peakiuu. 3aKOHBI COXpPAHEHMsI  3apsIOBOTO U
' MacCOBOIO YHCE
12.7 OHeprus cBA3M aTOMHBIX A1ep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Mcrounnku sneprun CoaHua
' u 3BE3]




Snepnas sHepreTuka. JleicTBUE paMOAKTUBHBIX U3JIy4CHUHN Ha

12.9
KHUBBIC OPTaHU3MBI
[IpakTuyeckue paboTHI:
12.10 Hal:mronenre CrlomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.
HccrnenoBanne TpPEeKOB: HM3MEPEHHE JHEPTUU  YACTHUIIBIIIO
TOpMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
duznyeckue SIBIICHUS B pHUpoJIE: €CTECTBEHHBIN
1211 pannMoOaKTUBHBIA (OH, KOCMHUYECKHE JIy4Hd, pPaTHOAKTUBHOE
' W3Iy4YeHUE MPUPOJHBIX MUHEPAJIOB, JIEHCTBHE PaAHMOAKTUBHBIX
M3JIy4€HUH Ha OPraHU3M 4eJIOBEKa
1212 TexHHYeCKHue YCTPOMCTBA: CIIEKTPOCKON, WHIUBUIYAIbHBIN

A03UMCETpP, KaMEpa Bunbcona




ITPOBEPAEMBIE HA OI'D I10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOI0
TpeOOBaHUs

IIpoBepsiembie TPeOOBaHUSI K NMPEIMETHBIM pe3yJabTaTaM 0a30BOro
YPOBHSI OCBO€EH¥SI 0OCHOBHOW 00pa30BaTeIbHOIi MPOrpaMMbI OCHOBHOT0
o0u1ero oopaszopanus Ha ocHoBe PI'OC

[Tonnmanue posnu U3MKU B HAy4YHOW KapTHHE MHpa; cHOPMUPOBAHHOCTD
0a30BbIX IPEACTABICHUM O 3aKOHOMEPHOM CBSI3U M II03HABAEMOCTHU
SBIICHUA  TPUPOABI, O  pOJIM  DJKCIEpUMEHTa B  (U3UKE, O
cucreMooOpasyomeii poiu (U3MKA B PAa3BUTUU ECTECTBEHHBIX HAayK,
TEXHUKU U TEXHOJIOTHH, 00 3BOJIONUN (PU3NUYECKUX 3HAHUU M UX POIHU B
LEJOCTHOM €CTECTBEHHOHAy4YHOW KapTUHE MHpA, O BKJIAJE€ POCCUICKHUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYyKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaloILEr0 MUPa, Pa3BUTHE TEXHUKHU U TEXHOJIOTHHA

3HaHMs O BMJAX MarepuM (BEIIECTBO W IOJIE), O JIBUJKEHUU Kak crocode
CYILLECTBOBaHHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISPHOM TEOPUU CTPOCHUS
BEIIECTBA, O (PM3UYECKON CYIIHOCTH SIBICHUH NPUPOIBI (MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE Pa3INyaTh SIBJICHUS
[0 ONHCAaHMIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE, YMEHHE paclo3HaBaTh
NPOSIBIIEHUE HU3YYEHHBIX (PU3UUECKUX SBICHUH B OKpPY)KAIOLIEM MHpeE,
BBIJIEJISAS UX CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH)

Bnanenne ocHOBaMH IOHSATHMHOIO arrapara U CHUMBOJIMYCCKOI'O SA3bIKa
(bI/IBI/II(I/I U HCIIOJI30BAHUC HX I PCHICHUSA y‘le6HBIX 3ala4; YMCHHC
XapaKTCPU30BaATb CBOMCTBaA TCII, (l)I/I3I/IquKI/IC SABJICHUA W THPOLECCHI,
HCIIOJIb3Ys (bYHI[aMeHTaJ'IBHBIC U SMITUPUYCCKUEC 3aKOHBI

YMeHHe OnuchIBaTh U3YYECHHBIE CBOMCTBA TeN M (PU3MYECKHE SBICHUS,
UCIIONB3Ys GU3UUECKUE BETUIHHBI

Brnagenue ocHOBaMH METOJOB HAy4YHOTO MO3HAHUS C YYETOM COONIOCHUS
mpaBuy 6€30macHOro Tpyaa: HabmoieHne PU3NUECKUX SIBIICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpaTh JKCHEPUMEHTAIBHYIO YCTaHOBKY W3
JTAaHHOTO Ha0opa 00OpYAOBaHUS MO MHCTPYKIIMH, OMHUCHIBATH XOJ OIBITA U
3aMUCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBI;

MPOBEJCHUE TPSIMBIX U KOCBEHHBIX H3MEpPEHUN (U3MUYECKUX BEIUYHH:
YMEHHE  TUIAHUPOBaTh  M3MEPEHHUs,  CaMOCTOSITENIbHO  coOUpaTh
AKCIIEPUMEHTAIBbHYI0 YCTAaHOBKY MO HHCTPYKIIMH, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI U AHAJIN3UPOBATH MOJYYEHHBIE PE3YJIbTATHI C YUYETOM 3a1aHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

MPOBE/ICHUE HECIIO’KHBIX IKCIEPUMEHTAIBHBIX UCCIICIOBaHHIA;
CaMOCTOSITENIFHO COOMPAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOAMTH
HUCCJIICAOBAHUC IO HMHCTPYKIHWH, MPCACTABIIATL IMOJTYYCHHBIC 3aBUCHUMOCTH




¢u3MuecKkux BeNMWYMH B BujAe TaOnmui W TpaduKOB, YUYHUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHMS

[ToHnmMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, MOJEIMU CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX 7151 00bsACHEHUS (PU3NYECKUX ITPOLIECCOB

YMmenne o0bACHATh (PU3NYECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM UHUCIIE U
B KOHTEKCTE€ CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YACTHOCTH, BBISABJISITH I[PUYUHHO-CIEACTBEHHBIE CBSI3U M CTPOUTH
O00BSICHEHHE C OMOpOl Ha H3y4YCHHbIE CBOWCTBA (PU3WYECKUX SIBJICHUH,
bu3nYeCcKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenue pemath pacyéTHble 3a1a4uM (Ha 6aze 2 — 3 ypaBHEHUIT), HCIIOIB3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOMINE (DU3MUECKUE BETUYMHBI, B YACTHOCTH,
3allAChIBaTh KPAaTKOE YCJIOBUE 3aJauM, BBIABIATH HEJOCTAIOLIUE JIaHHBIE,
BbIOMpaTh 3aKOHbBI U (GOpPMYyNbl, HeoOXoAMMBIE s €€ peLIeHus,
WCIIOJIb30BaTh CIPABOYHBIE [AHHBIC, IPOBOAUTH pacdy€Tbl U OLICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAaYeHUs (U3NYECKOH BEIMYUHBI; YMEHHE
OTIpeNeNiATh pPa3MEPHOCTh (U3WYECKOH BEIUYMHBI, TOJYYCHHOH IpU
pELICHUH 3a1a4u

VYMeHue xapakTepu30BaTh NPUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcCJie OBITOBBIX NPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB 10 X ONMMCAHUIO, UCIOJIB3YS 3HAHUS O CBOMCTBaX (PU3HMUECKUX
SBJICHUN ¥ HEOOXOAUMBIE PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBICHUSAX B MOBCEIHEBHOM
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMd M TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3I0pPOBbS U
COOJIIOJIEHHSI HOPM HKOJIOTHYECKOTO0 IOBEJECHHUS B OKPYXKAWOLIECH Cpene;
NOHMMAaHWE HEOOXOAMMOCTH TPUMEHEHHUS JIOCTH)KEHUH (U3UKU U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO PUPOA0NOIb30BAHUS

11

OnelT  TOWCKa, TMpeoOpa3oBaHMsl U MPEACTaBIeHHs  HMHQPOpPMAINH
(UBUYECKOTO  COJIEpKaHUsT C  HWCIOJIb30BaHWEM  HMH(OpPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHE OLEHHBATh JOCTOBEPHOCTH
MOJIydeHHOW  MH(POpMalMM HAa OCHOBE HMEIOIIMXCS 3HAaHUH H
JIOMTOJTHUTENbHBIX HMCTOYHUKOB; YMEHWE HCIOJIb30BaTh MPHU BHITOJIHEHUH
yueOHBIX 3a/laHuil  HAyYHO-TIONMYISPHYIO  JIHTEpPaTypy (PU3NYECKOTO
COZEpKaHUs, CIIPABOYHbIE MAaTEpUAJIbI, pecypchl ceTu HTEpHET; BiIajgeHue
0a30BBIMU HaBBIKAMHU MPeoO0pa3oBaHus MHPOPMAIIMK U3 OAHON 3HAKOBOMU
CHUCTeMBl B JAPYIyl0; YMEHHE CO3[aBaTh COOCTBEHHBIE IMHUCHMEHHBIE U
YCTHBIE COOOIICHHS Ha OCHOBE MH(GOPMAITUHU U3 HECKOJIBKUX HCTOUHUKOB




HHEPEYEHDb JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O PU3UKE

IIpoBepsieMblii 3JIeMEHT COIEPKAHMS

Kon
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanunueckoe qBuxeHre. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' IBUKCHUS
PaBHomepHoe u HepaBHOMepHOe nBUKeHHe. Cpeansisi ckopocTs. Dopmyna amns
1.2 | BerymcieHus cpeaneit ckopoctu: v = S/t
PaBHOMEpHOE MPSAMOIMHEHHOE ABMKEHUE. 3aBUCUMOCTD KOOPIMHATHI TeJIa OT BPEMCHH
B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBH>KEHUS:
1.3 X(1)=x,+ut
I'paduku  3aBUCMMOCTH OT BpEeMEHHM [UIA MPOEKLUUU CKOPOCTH, MPOEKIUU
MepeMeNIeHHs, MyTH, KOOPIAUHATHI TPU PABHOMEPHOM MPSIMOJIUHEHHOM ABMKEHUN
3aBUCHMOCTh KOOPJMHATHI Tella OT BpPEMEHH B CIIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBUKCHHSI:
2
Sylf) =vp, = f+ay* 3
DopMyIBl AT IPOSKIIUN TIEPEMEIICHHSI, TPOSKIIUNUA CKOPOCTH U TIPOCSKIIUU YCKOPCHHUS
MIPH PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUYKEHUH:
2
14 'Sx(r):vi}xlr_kaxli‘
U.\'('f] =gy T4, 1,
a.(f) =canst,
U:r‘ - Ul.'r‘ =2£I_T.5'_T
I'padviky 3aBHCUMOCTH OT BPEMEHH AJIs MPOEKIUU YCKOPEHHUS, MPOEKIIUU CKOPOCTH,
MPOEKIIMK TEePEMEIEHUs], KOOPAMHATHI TPU PABHOYCKOPEHHOM MPSIMOJMHEHHOM
JIBYDKCHUHT
CBobognoe mangeHue. DOpMyIbl, OIMUCHIBAIOIINE CBOOOJHOE TMAageHUE Tela IO
15 | BEpTHKam: (IBWKEHWE Tella BHU3 WJIM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH 3€MIIH).
' I'padvky 3aBUCHMOCTH OT BPEMEHH ISl TPOCKIIMHA YCKOPSHHUS, TPOSKIIMA CKOPOCTH U
KOOPIUHATHI IPX CBOOOTHOM ITaJICHUH TeJIa 110 BEPTHKAIN
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HampaBiieHrne CKOpOoCTH.
16 | ®opmyna pans BBYUCIEHHS CKOPOCTH dYepe3 paauyc OKPYXKHOCTH U TEpUOJ

oOparieHus:




2MR
T

b=

LlenTpocTpeMuTenbHOe yckopeHue. HanpapieHue eHTpoCTpeMUTENEHOTO YCKOPEHUSI.
®opmyra /7151 BBIYUCIICHHS] YCKOPEHUS:

2
_w
WR
dopmyiia, CBA3BIBAIONIAS [IEPUOJ M YACTOTY OOpaIeHHUS:
v = 1
T

Macca. [Inotaocts BemectBa. @opmyiia Juisi BBIYUMCIECHUS TUIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BekropHas pusnueckas BenununHa. CI0KEHHE CHIT
19 | Ssnenue unepruu. [lepBoiii 3akon HproToHA
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B3anmopeinicteue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fy 3 =—-F,
TpeHnne mokos W TpeHHE CKOJbXeHus. PopMmyna JUisi BBIUMCICHHUS MOJYJS CHIIBI
TPEHUSI CKOJIbKEHHUS:
F_=u-N
112 p=H
Hedopmarus tena. Ynpyrue u Heynpyrue nepopmanuu. 3akoH yOpyrou aegopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoOe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




My - 1M~
F=G.—-1 _2

'L
Cuna TspkecTH. Y CKOpeHHe CBOOOIHOTO MaICHHS.

®opmyna sl BBIYUCIEHUS CHIIbI TSHXKECTH BOJIU3U MOBEpXHOCTH 3emuin: F = mg.
JBuxenue ianet Bokpyr Connia. [lepBast kocmudeckas ckopocts. HeBecoMocTs u

neperpys3ku

1.15

I/IMHYJ'IBC T€JIa — BCKTOPHAasA (1)I/I3I/I‘ICCK35[ BCJINMYHHA.

=md

HNmnynse cuctemsl Ten. Mi3menenne umimyibca. IMnynbc CUibl

1.16

3aKOH COXpaHEHUs UMITYJIbCa JUIsl 3AMKHYTOM CUCTEMBI TEII:
D=y +imy U, =const

PeakTuBHOE ABMKEHNE

1.17

Mexanunueckast pabota. @opmyra aJisi BBIYUCICHUS pa0OThI CHIIBI:

A=Fscoso

Mexanuueckas MOIITHOCTD:

n=4
I

1.18

Kunerndeckas u moreHuuanbHas sHeprusi. @opmysa Jj1sl BEIYUCIECHUS KHHETHUECKOM
SHEPTHUH:

2
Teopema o kuHeTH4ecKoi s3Hepruu. opmyna /s BBIUUCIECHUS TOTEHIIUATbHOM
SHEPIHH TeJa, OJIHATOrO
HajJ 3eMIIEN:

E,= mgh

1.19

MexaHnueckast SHEprus:
E=E;.+E p
3aKOH COXpaHEHUsI MEXaHUUYECKOM sHEpruu. Popmyia JUisl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpanieHne MEXaHUYECKOW YHEPTUH ITPU HATUYUU CUIIBI TPEHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIOY» MEXaHUKH.
Poraar. Moment cuisl: M - FI.
VYcioBue paBHOBECHS pblyara:




M +M, +..=0
[ToxBrxHEIH 1 HenoABMXKHBIN O6710KH. KITJ] IpOCTHIX MEXaHU3MOB,

n= Anonesnas
"%Tpﬁqenm.ﬁ

121

JlaBiienue TBEPAOrO TENA.
®opmyna 175 BEIYUCIICHUS JaBJIeHUs TBEPIOTO Tena:
F
P= ch
JlaBnenue raza. ATMocepHOe 1aBICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPU KHUJIKOCTH.
d)opMyJIa IJId BBIYUCIICHHWA JaBJICHHUA BHYTPH )KUJIKOCTHU:

p=pgh+p_,

1.22

3axoH Ilackans. ['unpaBnuueckuii npecc

1.23

3akoH Apxumena. @opmMyina sl ONpeIeIeHUs BbITATKUBAIOUIEH CUIIbI, IEUCTBYIOIIEH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WM Ta3:

Foy =pgV

VYcnopue nnaBanus tena. [InaBanue CYA0B U BO3AYXOIJIaBAHUEC

1.24

Mexanudeckue kojeOaHUs. AMIUIMTYAA, MEpUOJ U YacToTa kojebanuil. dopmyina,
CBSI3BIBAIOIIAS YACTOTY U MEPUO/ KOJeOaHU:

1.25

MaremaTueckuii ¥ NOPYKHHHBIM ~ MasaTHUKM. [IpeBpamieHue sHepruv  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

33.TYX8.I-OH_II/IG KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

Mexanundeckue BOJIHBL [IpoI0IbHBIE U MTONEPEYHBIE BOJIHBIL. [IJIMHA BOJHBI U CKOPOCTh
PacpoCTPaHEHUs BOIHEL:
L=uv-T

1.28

3ByK. ['poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TPaHUIE IBYX
cpen. IHppa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomol

W3mepenue cpeqHeil IIIOTHOCTH BELIECTBA; ApXUMEIOBOM CHUIIBL; )KECTKOCTH IPY>KHUHBI;
KO3 uIIMeHTa TPEHUs CKOJIBKEHHUS; padOThl CUJIbI TPEHUS, CHIIBI YIIPYTOCTH; CpeAHEH
CKOpOCTH JBI)KEHHS Opycka IO HAKJIOHHOM IUIOCKOCTH; YCKOpEHMsI Opycka Ipu
JIBIDKEHUM TI0 HAKJIOHHOM  IUIOCKOCTH; YacTOTBl M Ilepuoja  KoseOaHWi
MaTeMaTHYeCKOro MasTHUKA; YaCTOThI U MepHOAa KOJeOaHUN MPYKUHHOI'O MasiTHHUKA;




MOMEHTa CHJIBI, JIEHCTBYIOIIETO Ha pbluar; padOThl CHJIBI YIPYTOCTH TpPHU MOABEME
rpy3a ¢ IOMOIIBIO HETIOJBUKHOTO OJIOKA; pabOThI CHITBI YIIPYTOCTH MPH MOABEME Tpy3a
C TIOMOIIIBIO TMTOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja
U OT IUIOTHOCTH HJIKOCTH; HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT MAacChl Tela;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO JABJICHUA U OT poOJa MOBCPXHOCTHU,
CHJIBI YIPYTOCTH, BO3HUKAIOWIEH B TMpPYXHHE, OT CTENEHU Ae(opManuu MpyXKHUHBI,
YCKOpEeHUsl OpyCKa OT yria HakJOHAa HaIpaBJISIONICH; mepuoa (4acToThl) KoneOaHui
HUTAHOI'O MasiTHUKa OT JJIMHBI HUTH; IICpHUOLA KOJIC6aHI/II71 MNPY>XUHHOI'O MassTHHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTU TEpHOAA
KOJICOAHWH HUTSHOTO MasTHUKa OT Macchl Tpy3a. [IpoBepka YCIOBUSI paBHOBECHS
peryara

Qusuueckue a61eHus 6 npupooe. MPUMEPbl IBUKEHUSA C PAa3IUYHbIMU CKOPOCTSIMH B
JKUBOW M HEKUBOU IPUPOJIE, ACHUCTBUE CUJIbI TPEHHUSI B IIPUPOJE U TEXHUKE, IPUIMBBI U
OTNUBBI, JBHKeHUE IulaHeT COJIHEYHOW CHUCTEMBbl, PEAKTUBHOE JIBUKEHUE >KHUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJOBeKa, BIUSHUE aTMOC(HEPHOro JaBJICHUs Ha JKUBOU
OpraHu3M, IUIaBaHUE pbI0, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MJICTPSICEHHUE,
ceificMHuYecKHe BOJIHBI, IlyHaMH, 3X0
Texnuueckue ycmpoiicmea: CIAJOMETp, JaTYUKU IIOJIOKEHUS, pACCTOSHUSA U
YCKOpEHUSs, JMHAMOMETD, MOAIIMIHUKH, PaKeThl, pblyar, NOJABUKHBIM 1 HETIOABUKHBIN

131 | OnoKM, HAKJIOHHAs MJIOCKOCTh, MPOCThIE MEXAHU3MBbI B OBITY, COOOLIAIOIINECS COCY/IbI,
YCTPOMCTBO BOAONPOBO/IA, THAPABIMYECKHH Ipecc, MaHOMETp, 0apoOMeTp, BBICOTOMED,
MOPIUIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOJIb30BAaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETUUYECKOM TEOpUU CTPOEHHUS BEILECTBA.

2.1 Mopenmu  tBEpPHOroO, SKHIKOTO U Ta3000pa3HOTO COCTOSIHUM BelllecTBa.
Kpucrannnueckue u amop¢Hble Tena

29 JIBukenue yactull BeuiecTBa. CBsI3b CKOPOCTH JIBMKEHMSI YaCTHI[ C TEMIIEpaTypOH.

' BbpoyHnoBckoe nBuxenue, mupdysus

2.3 | CmaumBaHME M KallWUIPHbIE SBICHUS

2.4 | TemioBoe pacIIUpeHUE U CKaTHE

2.5 | TemioBoe paBHOBECHE

26 BuyTtpennsis sneprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHsI BHYTPEHHEN

' SHEPIUH

2.7 | Bunel Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIMS, H3ITy4eHUE
HarpeBanue u oxnaxnaenue ten. KonmudyectBo TemnoTsl. Y ienbHas TEII0EMKOCTb:

8 o=am(t,-1)
3aKOH COXpaHEHUs SHEPTHH B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIUIOBOro OaaHca:

2.9 Ql +Q2 —'

2.10 | Hcnmapenue u KoHIeHcauus. Vi3aMeHeHHe BHYTPEHHEH SHEPTUU B IPOIIECCe UCTIAPEHUS

U KoHjieHcalu. Kunenue )kuakocTy. Y ienbHas TerioTa napooopasosanus: L = Q/m




2.11

Bnaxnocts Bo31yxa

[InaBnenue u xpucraumsanus. M3MeHeHrMe BHYTpEHHEH SHEPIrUM IIPH IUIABICHUU U
KPUCTAJIIIM3alUH. Y JeJIbHAs TEIUIOTa IUIABICHUS:

2.12 0
- m
913 BHyTpeHHss 9HEprus CropaHus TOILIMBA. Y IebHAsl TEIJI0Ta CTOPAHUs TOILIUBA: (| =
' Q/m
2.14 | Tlpunmuns! paboTsl TeruioBsix aeurareneid. KI1J] reroBoro nsuraresns
Ilpakmuueckue pabomoi
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJIyY€HHOI'O BO/ON KOMHATHOM Temreparypbl (MKCUPOBAHHOM Macchl, B
515 | KOTOpYIO oOmylieH HarpeThli IWIMHAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOI'O HArpeThIM
' LWIMHJPOM, T0CJI€ OIMYCKaHUs €ro B BOAY KOMHATHOW TeMIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YAEJIbHOM TEIJIOTHI IUIaBiIeHUs JbJa. VMccnenoBanue n3MeHeHus
TEMIEPATypbl BOABl IPU PA3JIUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa MpU
CMELIMBAaHUH XOJIOAHON U TOPSIYEU BOJIBI; POLECCA UCTIAPEHUS
Qusuueckue s61eHUA 8 Npupode: TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUIIPHBIE SBJICHUS
2.16 | B mpupone, Kpuctamisl B npupoje, usnydeHue CosiHla, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, HHes!, CHera
Texnuueckue ycmpoticmeéa: KalWUIAPbl, NPUMEPHl HCIOJIb30BAaHUSA KPHUCTAIUIOB,
2.17 | SKUIKOCTHBIA TEPMOMETp, JaTYUK TEMIIEpPATypbl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTaTEIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 | Dnexrpusarus Tei. /[Ba BUma AIEKTPUICCKUX 3aps/IOB
3.2 | BsaumopelicTBue 3apspKeHHBIX Tel. 3akoH Kynona
3.3 | 3aKkoH COXpaHECHHS IEKTPUICCKOTO 3apsiia
34 Onexrtpuueckoe  nosne.  HampspkéHHocTs — anekTpuyeckoro  nosid.  [IpuHnmn
' CYTEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn  snekrtpuueckux  3apsnoB.  JleficTBHE — 2JIEKTPUUYECKOro IOl Ha
' JIEKTpUYecKue 3apsbl. [[pOBOIHUKYN U TUAIEKTPUKH
[TocrosiHHBIN B7eKTpUYecKHil TOK. JleicTBHs 3iekTpuyeckoro Toka. Cuia Toka.
3.6 | Hanpsokenwe.
I=q/t,U=A/[q
3.7 DNEeKTpUUECKOe COMPOTUBIICHUE. Y IETbHOE 3JIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma 15 yuacTka snekTpudeckoit menu: | = U/R
[TocnenoBarenbHOE COEqUHEHNE TPOBOIHUKOB!
3.9

1, =1, U=U,+U,. R=R, +R,




Hapannenbﬂoe COCAMHCHNEC NPOBOJHUKOB PaBHOI'O COIPOTHUBJICHUA:

U=UgI=I+I;R=2.
- - 2

e

CMenranHbIe COCIMHCHUA ITPOBOAHUKOB

3.10 | Pabora u momHOCTb dnnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenua:
3.11 0=1I 2 Rt
312 OmnbIiT OpcTena. MarHuTHOE MOJI€ IPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOMN
' UHYKIAH
3.13 | MarHuTHOE 10JIe ITOCTOSTHHOTO MarHuTa. B3anuMo 1eficTBUE MOCTOSTHHBIX MAarHUTOB
3.14 | ]lelicTBHE MarHUTHOTI'O ITOJISI HA POBOIHUK C TOKOM
3.15 | Omnsitel @apajnes. SABnaenue anekTpoMaruutHo nHAyKuuu. [Ipasuno Jlenma
Ipaxmuyeckue pabomoi
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIEHHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO
TOKa; pabOTHI JJIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMII04Ka), OT HAPsDKEHUS Ha KOHIAX MPOBOJHHKA; 3aBUCUMOCTU CONPOTUBIEHUS OT
' JUIMHBI ~ TIPOBOJHHMKA, IUIOMIAJM €ro IMOMEePEYHOr0 CEYEHHS U  YACIbHOTO
CONPOTHUBIICHUSI.
[IpoBepka mpaBmiaa ISl SJAEKTPUUYECKOTO HAMPSHKEHUST TMPU  TOCIIETOBATEIHLHOM
COCIMHCHUH TPOBOJHHUKOB; TIpaBWja [JII CHJIBI DJIGKTPUYECKOTO0 TOKa TIpH
napajuIeIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6leHuUs 6 npupode. DJICKTpUUYECKHWE SBJIEHHS B aTMmocdepe,
3.17 | »IEeKTpUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE MoJje 3eMJid, Ipeid MOoJI0COoB, poiib
MarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMIie, TIOJIIPHOE CUsTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEpMETpP, BOJBTMETP, PEOCTaT, CUETUYUK
318 ANEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE MPUOOPHI, HarpeBaTeIbHbIE
' AIIEKTPOIPUOOPHI  (MIPUMEPHI), DIEKTPUUYECKHE MPEeIOXpPAaHUTENH, OSJICKTPOMArHHT,
AJIEKTPOJIBUTaTEIh OCTOSSHHOIO TOKA, FTEHEPaTOP MOCTOSIHHOT'O TOKA
3.19 | DnekrpoMarauTHBIE BOJTHBI. [1Ikana 3IeKTpOMarHUTHRIX BOJIH
3.20 | JlyueBast Momens cBeTa. [IpsiMmonuHEtHOE pacipoCTpaHEeHHE CBETa
3.21 | 3axoH orpaxkeHus cBeTa. [lmockoe 3epkao
3.22 | TlpenomieHue cBera. 3aKOH MPEJIOMIICHHUS CBETA
3.23 | Jlucriepcus cBera
3.4 JIunza. Xox nyueid B nuH3e. POKYCHOE paccTosiHUE JMH3BL. ONTUYECcKasl CUJia JIUH3BIL:
' D=1F
3.25 | T'mas kak ontuueckas cuctema. OnTudeckue mpuOops
326 Ipaxmuueckue pabomuol

HH#HPar###113MepeHne ONTHYECKOM CHITbI COOMpPAIOLIe JTMH3bI; (POKYCHOTO PacCTOSHHS




coOuparonield THH3bI (TI0 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaMeTa U M300pakeHus,
KOTJIa IIPEeIMET PACIIONIOKEH B IBOMHOM (hoKyce), moKa3aTes MPeIOMIICHHS CTEKIIA.
##HPar### lccnenoBanie  CBOMCTBA  M300paKEHUS, TIOIYYEHHOTO C  TIOMOIIBIO
coOuparomiel JUH3bI, U3MEHEHUsI (POKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YIJIa MpPEJIOMJIEHUSI CBETOBOrO Jiyya OT yrIja TMaJeHUs Ha TpaHulle
«BO3J1yX — CTEKJIO»

Duszuveckue s61eHus 8 npupode: 3aTMCHUA COJ'IHI_[a nu .HyHI)I, OBETa TCJI, OIITUYCCKUC

3.27
sBIICHHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 | Texnuueckue ycmpoiicmea: OYKH, NEPUCKOIL, (pOToAIapaT, ONTUYECKUE CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCT. Anb(ha-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u 6era-pacnana
4.2 | Omsitel Pesepdopaa no paccesnuto anbda-gactui. [lnanerapaas Mojens aroma
4.3 CoctaB aTomHOrO0 sipa. M3otorbl
44 | Ilepuon nonypacnajga aTOMHBIX A€
4.5 | SnepHble peakliiy. 3aKOHbBI COXPAaHEHMSI 3apsJOBOIO U MacCCOBOT'O YUCEN
Qusuueckue asnenus 6 npupode. €CTECTBEHHBI PaJMOAKTUBHBIA (POH, KOCMUYECKUE
4.6 | nyud, palMOAKTUBHOE U3Jy4eHHE MPUPOAHBIX MUHEPAJIOB, AEHCTBUE PallOAKTUBHBIX
U3JIy4EeHUH Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, WHAWBUAYAIbHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa




