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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIEro o0pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHOi padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenogaBanus yueOHoro npeamera «duznkay.

Copepxanue mnporpaMMbl 10 (U3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
MOBBILLIEHHBIX 3alPOCOB 00YyYaIOLIUMXCS, CTpEeMsIIMXci K Oojee TiyOOKOMy
OCBOCHUIO (M3UYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusuke  y4YUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3ybTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no usuke ycraHaBIUBaeT pacupeeieHrue yueOHoro Marepuana
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbLHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma mo ¢u3uke pazpaboTaHa C IEJbI0 OKa3aHUS METOIUYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHeH B pusznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT HauOoyiee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOJnEHHOM YypOBHE TPE/IOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOUUMU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIIEI0BaHUS;

WHTEPIPETUPOBATH JaHHBIC M HMCIOJIB30BaTh HAYYHBIC JOKA3ATEIHCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOnUx



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernn Munucrepctsa npocseuienust Poccuiickoit denepanuu (poTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydJaloluXcs K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHUA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3WYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHuEe TpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
podeCCUOHATBPHONW JIEATEIBHOCTH, CBSI3aHHOM C (U3HWKOW, TOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

GopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriay0aE€HHOM YpOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo01Iero oopa3oBaHus.

JlocTikenue 3TUX LeJell mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

npuoOpeTeHne 3HaHUI O AMCKPETHOM CTPOCHHUU BEIECTBA, MEXAHHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBaTh U OOBICHATh (PU3MUCCKUE SIBJICHUS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJOB PELICHUSI PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOMINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
WCCIIEIOBAHMSI, aHATU3UPOBATh MOTYUYCHHbIC JaHHBIC U JI€JaTh BHIBOJIBI;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMH Ha JTOCTHKCHHSIX
bu3nYeCKON HayKH.



Ha uzyuenue pusuku (yrayOnaéHHbIN ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILIETO
oOpazoBanus orBoautcs 340 dacos: B 7 kinacce — 102 ygaca (3 daca B Hezieln0), B 8
kimacce — 102 gaca (3 gaca B Hezenmo), B 9 kitacce — 136 4acoB (4 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka o mnpupoje. SBieHUss MPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuMHULIBI (U3MYECKUX BETUYMH.
N3mepenne Qusnueckux BenuuuH. OTajoHbl. Dusmdeckue npubopsl. [lena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cucteMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kaxk ¢usuka u npyrue ecTeCTBEHHbIC HAYKH U3y4aroT npupoay. EctecTBeHHO-
HAay4YHBIA METOJ] TIO3HAHMS: HAOJIOJCHHE, TOCTAHOBKA HAy4YHOTO BOIPOCaA,
BBIJIBMKEHHE THIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBIO MOJICIICH.

Jemoncmpayuu.

Mexannyeckue, TEIIOBbIe, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHUSL.

duznyeckue NpuUOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM MTPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKAJIbl U3MEPUTETHLHOTO PpUOopa.

HN3mepenne pacCTOSTHUN.

N3mepenue momanu u 00bEMa. MeTo ajaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoBaHUS IO MPOBEPKE THUMOTE3bl: TAIBHOCTH IOJETA
apuka, myrneHHOr0 TOPU30HTAIIBHO, TEM OO0JIbIIe, YeM OOJIBIIE BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenre dactul] BemiectBa. CBsi3b CKOPOCTH JIBHDKEHUST YacCTUIl C
Temrieparypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammonmeicTBre dacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN W TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBsI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomut u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToyIb30BaHueM (doTorpaduii).

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe nBuxenue. Ilyte u mnepemenienue. PaBHOMepHOE W
HepaBHOMepHOe aBukeHue. CBOOOJHOE TajJeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nerokeHusa Tten. CxopocTh. CpelHsisi CKOPOCTh IMPU HEPABHOMEPHOM JABUKCHUHU.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIMYMH, ONUCHIBAIOIMX JBMXeHHe. OOimme
MOHATHUS OO0 OTHOCUTEIBLHOCTU JBMKEHUSA. CIOXKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHUS CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela B
NOCTYyNaTeNbHOM JBHKEHUHU. IlmoTHocTh BemecTtBa. CBsI3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XxapakTepucTuka B3aumonaeicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUJA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKONbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JIBI)KEHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimot.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO NBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTsbkeHus (nedopMarnun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

OMNBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
JTABJICHUSI M XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHbIIEHUS U YBETUUYCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa u Temrneparypsl. [lepenaua
JaBlieHUsT TBEPJABIMU TEJaMH, JKUJIKOCTSIMH U ra3amu. 3akoH [lackams.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOWMHBI  TIOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MeXaHU3MbI. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3ymIHON o6onoukn 3emnu. OmnbiT Toppuuennu. M3mepenue arMochepHOTro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH Apxumea. Y clioBUE€ BOBHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE TEI B 3aBUCUMOCTU OT
COOTHOUIEHUS MIIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH Tea.

Ornpenenenue BBITAIKMBAIONIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTHU BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJIKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi paboTa JUisl CUJI, HAPABJIEHHBIX BAOJb JUHUU IEPEMEILICHHUS.
MoHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue pbluara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0Ky. «30I510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMueckas U IOTEHLMAIbHAsT DHEPIUs.
[IpeBpalieHre 0JHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HakKITOHHOM MIIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Omnpenenenue pabOTHl CHIIBI YIPYTOCTU MPHU HNOIBEME IPY30B MPHU MMOMOILH
MOJIBMKHOTO OJI0Ka.

N3ydenne 3akoHa COXpAaHEHUS] MEXAHUYECKON SHEPIUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIeKyd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKOM TEOPHUH.



Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSHUN BELIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSAKEHHE, CMAaUMBAHUE, KANWJIJISPHbIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHUIl. TemMnepaTypHbIE IIKaJbI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEeTIonepe1aua u coBepiieHrne padboTel. Buasl Teronepenayu: TemionpoBOIHOCTS,
KOHBEKIMS, W3JlydyeHue. Buuapl Temionepegayd B NOPUPOAE UM TEXHUKE.
HeoOpaTumMocCTh TEIMI0BBIX MPOIECCOB.

KonmnuecTBo TemoTel. YjenbHas TEIUIOEMKOCTh BeIllecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBecHe. 3akoH HrloToHa-PuxmaHa. YpaBHeHUE TEIJIOBOTO OajaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOGpazoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJIOTa Mapoo0pa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHS OT aTMOC(EPHOTO
nasieHus. HachllieHHBIM 1 HEHACHIIEHHBIN nap. BiaXXHOCTh Bo3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunuumner pabotel TerioBeiX napurareneit. KIIJ[ TermoBoro aBurarterns.
TennoBele OBHUraTend W 3alIUTA OKpPYXawIeW cpeapl. TemnoBble NOTEPH B
TEIJIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaGmronenne sBICHUI TIOBEPXHOCTHOTO HATSDKCHHs, CMa4yMBaHUSA U
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBiieHHWs raza MpPU W3MEHEHHH O0BbEMA W HArpeBaHWUU WIIH
OXJIAXKICHUMU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIIHUMU CUJIAMH.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.

HaGmtonenue kunenus.



HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamophuie padomot u onvimot.

OnbITH O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbIThI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIM caxapa.

N3mepenune TeMnepaTypsl MPU MOMOILH KUAKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPHI.

OnbITel 10 HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanre 3aBUCMMOCTH JIaBJICHUST BO3JyXa OT €ro oo0béMa #
TEMIEPATYypPBhI.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW DJHEpPruM Tella B  pe3yJbTare
TEIJIoTnepe1aun U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiIeHUS TEIUIOOOMEHA ITPU CMENTUBAHUH XOJIOHOM U Topsuei
BOJIbI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM MPHU TEIIO0OOMEHE ¢
HarpeTbiM METAUTNYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHAa-PrxMmaHna).

Ornpenenenue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tenl. JIBa poaa 3JEKTpUUYECKUX 3apsiaoB. B3aumopeictBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA U TOJYNPOBOAHUKHU. 3aKOH
COXPaHEHHUS NEKTPUUECKOrO 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouyHMKHM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKHUM TOK B METaJllIaX, KUIKOCTAX U ra3zax.

Onektpuueckas uemnb. Cuina Toka. DIEeKTpUUEeCKOe HampshKkeHue. AMnepMerp
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONIPOTHUBIICHUE BellecTBa. 3akoH OMa muis yuactka nenu. [locnemoBarenbHoe u



MapajyieIbHOE COEUHEHNE MPOBOJHUKOB. DJIC B IemM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 3J1EMEHTBI.

Pabota u MOIIHOCTL SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DNeKTpUuYecKue enu U NOTPEOUTENH NEKTPUUecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MaruutHoe mosie 3eMJId M €ro 3Ha4eHue I KU3HU Ha 3emuie. OmnbIT
Opcrena. MarautHoe nosie anekrpudeckoro toka. Omsir Ammnepa. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€fICTBME MATHUTHOIO TOJISI HA MPOBOJIHUK C TOKOM.
Cuna Ammnepa U onpenesneHue €€ HampaBieHUs. DJICKTPOJABUTATEb OCTOSSHHOTO
ToKa. MCNonb30BaHUE SJEKTPOJABUTraTENIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCHOPTE.

OnbiTel Dapajies. SABneHue 3aeKTpoMarnuTHOW uHAyKuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHUKAX DSHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI YHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI U JIEKTPOMOOHIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUUYECKUX 3apsi0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEl.

YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAST UHTYKITUA.

3aKOH COXpaHEHUS IICKTPUUECKUX 3apsO0B.

MojenupoBaHue CUJIOBBIX JIMHHUM SJIEKTPUUYECKOTO TOJs C IOMOIIbIO
OYMa)KHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcToyHrnKHr MOCTOAHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenne 31eKTpU4eCcKOro HaNpsKEHNUsT BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHNUTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarsurtHoe 1oJjie ToKa. JICKTPOMarHuT.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.



DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamophuie padomot u onvimot.

OnbITel MO HAONIOACHUIO DJJICKTPU3ALMU TEN MPU CONPUKOCHOBEHUU U
MHIYKIUEH.

HccnemoBanne [OEUCTBUS — DJIEKTPUYECKOTO IIOJ1 HA IPOBOJHUKU H
TAAIICKTPUKHU.

COopka 1 UCTIBITAHKE DJICKTPUYECKOH IEIU MOCTOSHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOLIEr0 Yepe3 PE3UCTOp, OT
HaIpsHKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIONTNE 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAN MONEPEYHOI0 CEYEHHUs M MaTepuania.

Ornpenenenue yaeabHOr0 CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka TipaBuiIa CJOXKEHUS HANPSOKEHUH TIPU  TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia 18 CWIbBl TOKAa TPU NapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue 9/{C 1 BHYTpEHHETO CONPOTUBIICHHUS] ICTOYHHKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeInoHEHUs 3aKkoHa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIN MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ narpeBarens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHUN.

UccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJNIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CHJIbl U HampaBlICHUS TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIIS.

Nsmepenne KII/] anekTpoaBuraTeIbHOM yCTaHOBKH.

OneIThl 1O  WCCIEIOBAHUIO  SIBJICHUS AJIEKTPOMArHUTHOW HUHAYKIHWH:
UCCIieIOBAaHUE U3MEHEHU W 3HAUCHUS U HAIIPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOr0 JBMXKECHUS: TaOJMYHBINA, rpaguueckuil, aHanutuyeckuid. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpalli C BEKTOPAMU, MPOEKIUKA BekTopa. Paauyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, MEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
pSAMOJIMHENHOE IBMKeHNEe. HepaBHOMepHOE NpsIMOJIMHENTHOE ABHKEHUE. CpenHss
Y MTHOBEHHAsI CKOPOCTh TeJia TP HEPABHOMEPHOM JBHKCHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHUXKEHHUE. Y CKOPEHUE
cBoOOHOTO maaeHus. OnbIThl ["anumes.

I'paduueckas mHTEpHpeTanus YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHUst AJ1sl MPSAMOJIMHENHOTO ABUKECHUSL.

JIB>keHue Tena, OPOIICeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKpyHOCTHU. JIMHEHAs CKOPOCTh, YIioBasi CKOPOCTh, MIEPUOL
¥ 4acToTa OOpaIlleHHs MPYU PaBHOMEPHOM JIBUKEHUHU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE TPU JBUKEHUH IO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIepno3uLnu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBH>KEHUE Tell 0 OKPY>KHOCTH IO T1EMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum m nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElbHbIE
amrmaparsl, CyJa Ha DOABOAHBIX KpBUIbAX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISIX. J[BIDKeHHUE TTOe3/1a HA MarHUTHOM MOJTYIIIKE.

Cuia TSXKECTM W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IpPaBUTAlMOHHOIO I1IeHTpa (B ToM uucie ImaHeT Bokpyr Connna). IlepBas
KOCMHUYECKast CKOPOCTb. HeBeCOMOCTh U eperpys3Ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. MI3Menenune umnynnbsca. MMIynbe cusibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXpaHEHUs HMIyJibca. PeakTUBHOE
JBHKECHUE.

Mexannueckass paboTta M MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHast s3Heprus cxaToi npyxuHbl. Knnernueckas
sHeprud. TeopemMa O KMHETHYECKOW JHEPruMU. 3aKOH HW3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpauuu.



HaGmionenne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTENIBbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTeld W TPACKTOPUM JIBIDKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUS PSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBHJKCHHUM OTHOCHUTEIBHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MajJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJAEHCTBUM TE.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHne UMIyJbca Mpy a0COTIOTHO HEYIPYTrOM B3aUMOICHCTBHUH.

CoxpaHeHne UMIYJIbCa MPU YIIPYTOM B3aUMOJICHCTBUN.

HaGnronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TtpakTa Uil pa3roHa M JaJbHEWIEr0 pPaBHOMEPHOTO
JBUKECHHUS IIAPUKA WU TEJIEKKU.

Onpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCcKa WIIH ABUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBMIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka TMUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaabHOM
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanne nBWKeHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu eopMaru mpy>KUHBbI.

Onpenenenue paboOThl CUIbI TPEHHS MPU PABHOMEPHOM JABMIKEHUM TeJa MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETIOJIBYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMI: Tepro,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

MaremMatnueckuii U TNPY>XUHHBIM MasATHUKU. lIpeBpaieHue sHepruu npu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannyeckue BOJHBL. [IpogonbHBIE W TONEpedHble BOJHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. HudpasByk u ynbrpasByk. Mcnonb3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmroenrie BRIHYXACHHBIX KOJI€OaHMI U pe30HaHCa.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOIa KOJICOaHNH MaTEMaTHIECKOTO MasTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH Teproaa KOIeOaHHU Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KoyieOaHWi Tpy3a, TOJABEIIEHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszpnen 10. Di1eKTPOMATrHUTHOE 110JI€ U JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JUJIS COTOBOM CBA3U. Pannonokanusa. Kocmuueckas cBA3b.

OneKkTpoMarHuTHas npupoaa cera. CKOpocTh cBeTa. BOJHOBBIE CBOWCTBa
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBolicTBa AIEKTPOMATrHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onbITOB 10 HAOJIOIEHUIO UHTepPepeHInn U Tudpakluy CBETA.

Paszpnen 11. CBeToBbIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpssMmonuHeliHOe pactipocTpaHeHue cera. 3atMeHus ConHua u JIynsl. OTpakeHue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [loctpoeHue nzoOpaxeHUi,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBera.
Hcnonp3oBaHue MOJHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nydern B JuH3e. Dopmyna TOHKOM nuH3BL. [locTpoeHue
n300pakeHui, CcPOPMUPOBAHHBIX TOHKOM JWH30M. OmnTHueckas cucTeMa
doToamnmapata, MUKpOCKONa H Teieckomna. [7a3, kak onTudeckas cucTema.
bin3opyKocTh U TaAIBHO30PKOCT.

Paznoxenune Oemoro cBera B crmektp. Onbitel HeloTona. Cnokenue
CIIEKTPaJIbHBIX IBETOB. J(ricniepcus cBera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparolieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHHUI C TOMOIIBIO JTUH3.

[Tpunuun neiicTBusa gortoanmnapara, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.

Pa3noxenue 0enoro cera B CHEKTP.



[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

HccnenoBanre 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOrO Jyda OT yria
naJICHuUs.

N3yuyenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa PETOMIIEHHS OT yria NaJeHus] CBETOBOIO
Jy4a Ha TPAHUIIE «BO3TYX—CTEKIIO».

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIEKT.

OnbIThIl IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOJACHUU 4Yepes
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHedaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sanapa. Hykmonnas wmopenp atomHoro snapa. M3orombl.  PamuoakTuBHBIC
npeBpamieHus. [lepuoa momypacnaga aToMHbIX sanep. JlelicTBHe paJiMOaKTUBHBIX
U3JIyYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyUEHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBSI3b Macchl M 3HEPruu. Peakuuu cuHTE3a U
nenenust saep. Wcrounnku sHeprun ConHua W 3BE3N. SnepHas sHEpreTHKa.
DKOJOTUYECKUE MPOOTIEMBI SIIEPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHBIX Ta30B.

CnekTtp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.

Perucrtpanus uznydeHus: IpupoOIHbIX MUHEPATIOB U MIPOJYKTOB.

Jlabopamophuie pabomot u onvimot.

HaGnronenre CIutonIHbIX ¥ TWHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHUIBI 10 TOPMO3HOMY ITYTH
(mo dhoTorpadusm).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTENBEHO-0000IAIONINIA MOIYJIb TIPEHA3HAYEH JJIsI CUCTEMATHU3alUU
1 00001IeHNS TPEIMETHOTO COJIEP>KaHUs U ONbITa JEATEIbHOCTH, TPUOOPETEHHOTO



Ipy HW3YYCHUH BCETO Kypca (U3UKH YIyONEHHOTO YpOBHSA, a TaKkKe IS
MOJTOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY dK3aMeHY 10 (hU3HUKeE.

B mporecce wu3ydeHus MAHHOTO MOIYJNS PEAIM3YIOTCS U TOIYy4aroT
JanbHEWIIee pa3BUTHE YydYeOHBIC JCHCTBHUS, OOECIICUMBAIOIINE JTOCTHIKCHHUE
MPEAMETHBIX W METallPeJAMETHBIX PE3yJIbTaTOB O00ydYeHUs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHCHHUE W OIMCAHKE SIBJICHUN HA OCHOBE
MPUMEHEHUST (U3MUYECKUX 3HAHWM, WCCICAOBATCIbCKHE IEHCTBUS (BBIIBMKCHHEC
TUIOTE3, TMOCTAHOBKA IICJIM W IUIAHUPOBAHUE WCCIICIOBAHUS, aHAIN3 JAHHBIX H
MIOJTYYCHHUE BBIBOJIOB).

[TpenmoutuTenbHOW (HOPMO OCBOEHUS MOJIYJS SBISICTCS TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

pelIeHue 3a7a4, OTHOCSIIMXCS K pasIuyHbIM pasjiellaM W TeMaM Kypca
(Gu3HMKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIePKaHUE Pa3HBIX Pa3/IciioB;

BBITIOJTHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOYAs PaOOTHI U OIBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS
NPOBEJICHUS UCCIICIOBAaHNUs, BLIOOpPA U 0OOCHOBAHHUS METOJ/Ia U3MEPCHUS BEIUYMH,
COOPKH IKCIIEPUMEHTAIbHOW YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3aJIaHUH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa
(3a1aHUsA TIO E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHHUA C
MEXIPEAMETHBIM COJICpKaHUEM;

paboTy HaJ TPYNIOBBIMU WIIA WHIUBUIYATHHBIMU MIPOSKTAMH, CBSI3AHHBIMH C
CoJIep)KaHUEM Kypca (PU3UKH.

N3y4eHrne MOBTOPUTEIBHO-0000MIAOIMIEr0 MOIYIS MOXKET 3aKaHYUBATHCS
IIPOBEJICHUEM JHATHOCTUYECKON paboThl 3a Kypc (U3HKH YriyOJaE€HHOTO ypOBHS,
BKJTIOYAIONICH 3aJaHHS Pa3HOTO YPOBHS CIOXKHOCTH. Pe3ysibTaThl BBITIOTHCHHS
JTMArHOCTUYCCKOW pabOThl MOTYT TIOKa3bIBaTh CTETICHh TOTOBHOCTH O0YJarOIIAXCSI
K OCHOBHOMY TOCYIapCTBEHHOMY 93K3aMeHy 10 (QUu3HWKe, a TaKxKe
CBUJIETEIIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y obOyuyatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHXKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYKJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JIOCTHKEHUN
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OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JEATEILHOCTH
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)yennocmu HayuH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEWILIEH COCTABIISIFOLICH
KYJbTYPBI;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH TMpaBWJI O€30MaCHOTO TIOBEACHHS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

c(hopMUPOBAHHOCTbH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIINOKY
Y TAKOTO )K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE YyYacTHU€ B pEUICHWU NPaKTUUYECKUX 3a7ady (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 1)IK0NI02UUECKO20 BOCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM M IMyTeu ux
pelieHus;

e 8)aoanmavyuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWKM, yMEHUU (HOPMyIHpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEN B 00JIaCTH
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCUCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOIIYI0 CpENy,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MpOorpaMMBI 10 (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKH 0OBEKTOB (SIBJICHUN),
KJIacCU(ULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTpUBaEMBIX (haKTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOIB30BAHHEM JCAYKTUBHBIX W
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HAa MMPUMEHUMOCTH U JIOCTOBEPHOCTh HH()OPMAIIHIO, TTOTyUYESHHYFO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3UMPOBATH BO3MOXHOE JTabHEHIIIEe pa3BUTHE PU3HUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpPMaIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKESHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIPHO ~ BBIOMpaTh  ONTUMaIbHYIO  (OpMy  MpeICTaBIICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X07Ie 00CYKJeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIa00paTOPHBIX padoT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYXIaeMOil TEMbI U BBICKA3bIBATh
UJIeY, HAIICJICHHbIE Ha PEIICHUE 3aJlaud W MOJJAEep KaHUE OyaroxenaTeabHOCTH
OOIICHHS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATh PA3IMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOoOIeMBbl;

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 110
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO 4YacTh PabOThI, JOCTUrasi KayeCTBEHHOrO pe3yjbTaTa IO
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOITUX JIJIs
pereHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaxX  NPHUHATHA  PElIeHUU
(MHIUBHUYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIO);

CaMOCTOSTEIILHO COCTABJISTh AJITOPUTM pelieHus (PU3NYECKOW 3a7aud WIH
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MpeJyiarath iaH e€ u3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHUS  (HEIOCTMXKEHMs)  PE3yJbTaToOB
JESITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(¢u3MUecKoro WCCIEAOBAHMS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaI[ui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYTroro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHW pemieHnd HU3NIECKUX 3a/1ad W B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHnusi ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOJIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHUE,
AKCHEPUMEHT, MOJIEJb, TUTIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpIoOe, KUOKOE, Tra3oo0pasHoe),
MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3iuyath sBIeHUs (Iud@ys3us, TEmIoBOe ABHKEHHE YacCTHI]
BEIIIECTBA, PAaBHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBI)KCHHUE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaIllCHMUSI,
nepeaavya JaBiIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMocdepHoe
JIaBJICHUE; TJIaBaHUE TeJI, TPEBPAICHUS MEXaHUYECKON YHEPTHH) MO OMHUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mupe (B TOM uwucie (U3UYECKHE SIBJICHHS B TPUPOJC: MPUMEPHI JBUIKECHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KUBOW W HEKUBOU MPHUPOJIE, NEUCTBUE CUJT TIKECTH,
TpPEHUs, YIIPYTOCTH B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(EPHOTrO JaBJICHUS Ha
KUBOW OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YEJIOBEKa), IPU ATOM NEPEBOAUTH
NPAKTUYECKYIO 3a7]a4y B y4eOHYI0, BBIJIETSAThH CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH )
(bu3nUecKuX sSBICHU;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢duznueckre BeIMUYUHbI (Macca, 00bEM, IMIIOTHOCTH BELIECTBA, BPEMsI, TyTh, CPEIHSS
CKOPOCTb, CHJIa YNPYTOCTH, CWJIa TSDKECTH, BEC Tejla, Cujia TPEHHUs, JaBlieHUE
TBEPIOTO TeJa, JaBICHHUE CTOJI0A )KUKOCTH, BBRITATKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT II0JIE3HOTO
JEHUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIMAIbHASL YHEPTusl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOIB3YEMBIX BEJIUYHH, HUX
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YSI
MpaBUJIa CJIOKEHUS CUII (BIOJIb OAHOM MpsAMOil), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA ¥ 3aMUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCTHIE (PUZNYECKUE MOJEITH PEeaTbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUM, TPUMEHATHh (PU3NUECKHUE MOACTH JJIs1 OOBSICHEHUS
(U3UYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3UUECKHE SBICHUS, MPOIECCH M CBOMCTBA TEJ, B TOM YHCJE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHUPOBAHHOTO XapakKTepa, MW pelaTh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIWYUH, IIPH ITOM BBIOUpATh aJeKBATHYIO
(GU3HUECKYI0O MOJCIb, BBISBIATh MPUYUHHO-CIICICTBCHHBIEC CBSI3M U BHICTPAHWBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C Omopod Ha U3YYEeHHbIE CBOICTBa
dbu3nUecKux sBIeHUH, GU3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemats pacdyéTHble 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uKu, BHIOUpas aleKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIOIb30BAHUEM 3aKOHOB
1 GOpMYJI, CBSI3BIBAIOIINX (PU3NIECCKUE BEIIMINHBI, 3aITUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE pellleHUe 3a4a49H, BBISIBIISATH HEJOCTAIOIINE HIIM N30BITOUHBIC TAHHEIE,
O00OCHOBBIBaTh BBIOOp METOJAa pEIICHUs 3a/Jadyd, WCIONIb30BATh CIPABOYHBIC
JaHHBIE, TPOBOJUTh MaTeMaTHUeCKHe MpeoOpa3oBaHusi U Pacu€Thl, OIICHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (U3MUYECKOW BEIMYWHBI M OINPEACIATH
pa3MEpHOCTh PU3NICCKON BETTMYHHEI, TOJIYYCHHOH MPHU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PUINIECKIX
METOJIOB, W TIpeajiaraTb OPHEHTUPOBOYHBIA CIIOCOO peIIeHHs, B OINUCAHUH
UCCJICIOBAaHUs  pacro3HaBaTh IMPOBEpPSAEMOE  MpPEANnojoxkeHue (TUIoTe3y),
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT;

IIPOBOAMUTH OIBITHI M0 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (muddy3us, TEIIOBOE paclIiMpeHHe Tra3oB, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TeJ, Iepeaada JaBIeHUs )KUIKOCThIO U
ra3oM, IMpOSIBICHHE JEHCTBUS aTMOC(EPHOro MAaBiCHHs, NIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpEHUs (GU3UYECKUX BEITUYHUH
(paccrostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH WM TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, aBICHHUE
BO3/IyXa, BRITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIIAs HAa TOTPYKEHHOE B KUIKOCTH TEIIO,
KOA(h(PHUIMEHT TMOJE3HOTO MEHUCTBUSA TMPOCTBIX MEXAHU3MOB) C HCIHOJb30BaHHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/A U3MEPEHHS,
dbuKcHpoBaThH MOKa3aHUsS MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BETUINHBI C
MOMOIIbIO YCPETHEHUS Pe3yIbTaTOB CEPUN U3MEPEHHI U OI[EHUBATH MOTPEIIHOCTD
W3MEpPEHUN;

IPOBOJNTH HECIOKHBIE IKCIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS TeJa, CHUJBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIBHOTO
JaBJICHUS, KadecTBa 00pabOTKH MOBEPXHOCTEH TENl U HE3aBUCHUMOCTHU CHIIBI TPEHUS



OT IUTOIIaJAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH IUIaBaHUS TeJl, YCIOBUM paBHOBECHS phluara U OJIOKOB):
COBMECTHO C YyuuTeldeM (POpMYIHpPOBaTh 3aJadyy MU THUIOTE3y HCCIEIOBAHMS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
DKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHUEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TaONMIl U TpauUKOB,
OLICHUBATh MOTPEITHOCTH, JEJIATh BBIBOBI 10 PE3YJIbTATAM UCCIICIOBAHMUS;

coOnoaTh TMpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIIMIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOLIUECS COCYIbl, 0apOMETp, pblyar, MO BUKHBIH
Y HETOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB C OMOPOM HA UX ONMUCAHUA (B TOM YHCTIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJAOINPOBOJAA, THUIPABIMYECKHM mpecc, CcU(OH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCHOJNb3ys 3HAHUA O
CBOMCTBaxX (U3MYECKUX SBJICHUW U HEoOXoaumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B TMOBCEJHEBHOW KM3HH I OOECIeYeHUs
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISATH OTOOpP HCTOYHUKOB HH(POpMAUU (PUIUUECKOTO COACPKAHUS B
WuTepuere, camMocTosTeNbHO (OPMYIHUPYs TIOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIIUXCS 3HAHUW WM IIYTEM CpPAaBHEHMs DPa3JIMYHBIX MCTOYHHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas  SBJISETCS  MPOTUBOPEUMBOW  HMIIM  MOXET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAIIbI, PECYPChl CETH
WuTepHer, BnaneTh NpUEMaMHM KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBbIE KpPAaTKHE€ IUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpManUU (PU3HUECKOTO0 COJAEPKAHHS, B TOM YHUCIE



nyOJUYHO JeNaTh KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB MM Y4EOHBIX
HCCIIEIOBAHUM, IIPU 3TOM TIPAMOTHO MCIIOIb30BaTh W3YYCHHBIM ITOHATUHHBIN
anmnapar Kypca (U3HMKH, COPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALUEH;

IpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEJOBAaHUN paclpenensTh
0053aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTAaBJIECHHBIMH 3aJja4yaMu, CIEIUTh 3a
BBINIOJIHEHWEM IUIaHA JACHCTBUM, aJ€KBaTHO OLIEHHWBAThb COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh  I'PYNIBI, BBICTpaMBaTh KOMMYHHUKAaTHMBHOE B3aWMOJIECHUCTBHUE,
YUYUTBIBAasi MHEHUE OKPYKAIOLIUX.

K koHI1y 00yueHus ¢ 8 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

UCIIOJIH30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJICKYJI, arperaTHbieé COCTOSIHMSI BEIIECTBA, KPHUCTAUIMUECKUE W
aMmopdHbIe Tena, HACBHIIEHHBIH M HEHACHIIIEHHBIH Map, CHOCOObI W3MEHEHMsI
BHYTPEHHEW DHEPTrUM, OIJIIEMEHTAPHBIM JJIEKTPUUECKUN 3apsj, MPOBOJIHUKH,
MOJIYTIPOBOHUKH, JUAICKTPUKU, UICTOYHUKU TTOCTOSTHHOTO TOKA, JICKTPUUIECKOE U
MAarHuTHOE TMOJIS, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (PU3UKU TpH
peleHny y4eOHbIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHue (CxKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayMBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHue, KOHJCHCAIMs, IUIABJICHHE, KpPUCTAJUIM3alUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IYUCHHE), TEIUIOBBIE MOTEPH,
AIIEKTpU3AIUsl T, B3aUMOJCHCTBUE 3apsANIOB, ICHCTBUS DJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MAarHUTOB, JICMCTBHE MAarHUTHOTO TOJIS Ha
IPOBOJAHUK C TOKOM ) IO OMMCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UUYECKUX SIBJICHUHN B OKPYKAIOLIEM
mupe (B TOM umcie ¢GU3NUECKHEe SBJICHUS B MPUPOJE: TMOBEPXHOCTHBIE H
KalWUIApHbIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B Ipupoae, uznydenue CoyHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SIBIIEHUA B arMmocdepe, DIEKTPUUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE ToJje 3eMid, Apeid MOoI0COB, PO MATHUTHOTO TOJS IS KH3HU Ha
3emiie, MOJSIPHOE CHUSHHUE), MPU ITOM IMEPEBOJUTH IMPAKTUYECKYIO 3ajayy B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (GU3HUECKHUX SBICHUN;

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (HU3MYECKHUE SBICHUS, MCIOIB3YS
dusznueckre BeTUINHBI (TEMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJTUYECTBO TETUIOTHI,
paboTa rasa, ynenbHasl TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIJIOTa IUIABJICHUS,
yAelbHas TEIoTa NapooOpa3oBaHUs, yHAelibHAs TEIIoTa CropaHus TOIUIMBA,
KO3(pUUMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIllUHbI, OTHOCHUTEJIbHAS
BIIQXXHOCTh BO3/yXa, DOJEKTPUUECKUU 3apsi], Cuja TOKa, DIEKTPUUECKOE



HalpsDKEHWE, COMPOTUBIICHHE MpoBoAHUKa, DJIC B IlemM MOCTOSHHOTO TOKAa,
ANEKTPUYECKOE YNEIbHOE CONPOTHUBICHHE BEIIECTBA, pabO0Ta MU MOIIHOCTh
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH (DU3NUECKUN CMBICT
WCIOJIb3YEMbIX BEIUYMH, MX O0O3HAYCHUS W €AUHULBI (U3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH rpad KU U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUUUH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTBA,
ypaBHEHHE TETUIOBOTO OajaHca, 3aKOH COXPaHEHHUS JIEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, npuHIMN Cyneprno3uIiuy 3JeKTPUIECKUX mojiel, 3akoH Oma Jijis ydyacTka
nenu, npaswia Kupxroda, 3akon Oma s nmoiaHoM 1ienu, 3akoH Jlxoyns-Jlenna,
3aKOH COXPAaHEHUs HHEPTHH, MPU ITOM pa3IUYaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTEMaTUYeCKOE BhIPAXKEHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEabHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATh TIPU OTOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIC CBOMCTBA
00BEKTOB, TIPOIIECCOB, SABJICHUMN, MPUMEHITH (PU3NUECKUE MOJIETHU JIsl OOBSICHEHHUSI
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSICHATh (PU3MUECKHUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€ CHUTyallud TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/1aud, B TOM 4YHUCJIEe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEITUYUH, MPU ATOM BHIOMpATH aJEKBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIECICTBEHHbIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJCHHM C ONOpod Ha U3YYeHHBIE CBOICTBa
buznueckux sBIEHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pemiaTh pacu€THhle 3a7adyu (C omopoid Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aeKBaTHYIO (U3NUYECKYI0 MOJECIHb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3UYECKHUE BEIHYUHBI,
3alUChIBATh KPATKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE 33aJa4yH, BBISBISTH
HEJIOCTAOIINE WJIM U30BITOUHBIE JIaHHBIE, 0OOCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/1aud, HCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHalIh3a
pa3MepHOCTEH, MCIONBb30BaTh rpad)UueCKue METOMAbl PEIICHUs 3a7ad, MPOBOIUTH
MaTeMaTudeckue mpeoOpa3oBaHMsi W pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUS (DU3UYECKON BETWYMHBI W OMPENENsATh Pa3MEPHOCTH
du3ruecKor BETUYNHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4K;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTh MPU IIOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
HCCIIEIOBAHUSI  paclo3HaBaThb MPOBEpPSiEMOE  MPEAINONOKEeHUe  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYyUYCHHBIA pE3yJbTar;



MIPOBOIUTH OIBITHI 10 HAOIONCHUIO (U3HYECCKUX SBICHUN MW (HU3UICCKUX
CBOUWCTB Ten (KamWUIAPHBIC SBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3[yXa OT €ro
o0BéMa W TeMIepaTryphl, CKOPOCTH TIpoIlecca OCThIBaHHUS (HArpeBaHWs) IPHU
U3TyYeHUH OT I[BETa M3JIydaromedl (MOTIOMAIoNIe) TOBEPXHOCTH, CKOPOCTh
UCTIApCHUS BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMATU €€ IOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJCHCTBHE DJICKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIU3allisi MAarHUTHBIX TIOJIEH IMMOCTOSTHHBIX MarHUTOB,
JIEHCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA AJICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYJIHPOBATH MPOBEPSIEMOE
Npeanosioxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJbTaTax  HaOIOJACHHM,
CaMOCTOSTECIILHO COOUPATh YCTAHOBKY M3 HM30BITOYHOTO Habopa 00OpymaOBaHMS,
OIMCHIBATH XOJT OTBITA U (HOPMYIUPOBATH BHIBO/IHI,

NPOBOAUTL TPSAMBIE W KOCBEHHBIC W3MEpPEHUsS (U3MYCCKUX BEIMYMH
(TemmepaTtypa, OTHOCHTEIIbBHAs BJIAXXHOCTh BO3AyXa, CHJIa TOKa, HaIPsSKCHHE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTUBJICHUE TPOBOAHHMKA, paboTa M
MOIIHOCTh JJICKTPUYECKOTO0 TOKA) C HCIIOJIh30BAaHUEM aHAJIOTOBBIX M IHU(PPOBBIX
npuOOpoB, 00OCHOBBIBATH BHIOOP METOAA HM3MEPCHHS, (PUKCHPOBATh IMOKA3aHUS
nprOOpPOB, HAXOJWTHh 3HAYCHUE M3MEPSICMOUN BEIUYHMHBI C TIOMOIIBIO YCPEIHCHHUS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATh TOTPEITHOCTh U3MEPECHHUIA;

MPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIICTOBAHUS 3aBUCUMOCTEH (DU3HMUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0bEMa W HATPEBaHHS WU
OXJIXKICHHS, HCCIICIOBAHUE SIBJICHUS TEIIIOOOMEHa MTPH CMEITMBAHUH XOJIOIHOMN U
ropsiaeid BOJIbl, 3aBHCUMOCTH CONIPOTHBIICHUS TPOBOIHUKA OT €T0 JJTUHBI, TUTOIIAH
TIOTIEPEYHOT0 CEUCHUS M YACIBHOTO CONMPOTUBIICHUS BENIECTBA TIPOBOIHUKA, CHIIBI
TOKa, TMPOTEKAIIIEro dYepe3 IMPOBOJHUK, OT HANPsSHKCHHS Ha IPOBOIHHKE,
MCCIICJIOBAHUE TTOCIICIOBATEILHOTO U MAPAJIICIIBHOTO COSAMHEHNUN POBOTHUKOB):
COBMECTHO C Yy4HTeleM (QOpMYyIUpOBaTh 3aqady M THIIOTE3y HCCIICIOBaHMUS,
CaMOCTOSAITETILHO  IUTAHUPOBAaTh  HMCCIEOBAHUE, CAMOCTOSITEIbHO  COOUpPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY C HMCIIOJIB30BAHUEM HHCTPYKIIUU, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHUJIE TaONHIl W TPaPUKOB,
OIICHUBATh TIOTPEIIHOCTH, JI€JIaTh BEIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS;

coOmoaTh mpaBmia O€30MacHOro Tpyda Mpu paboTe ¢ J1abopaTOpPHBIM
00opyT0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS MU3YUYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPONCTB M TEXHOJIOTHUECKHUX MPOIECCOB C OTIOPOH HA WX OMUCAHUSA (B TOM YHUCTIE:
CUCTEMa OTOTUICHHS JOMOB, TUTPOMETP, TTapoBas TypOWHA, aMIIEPMETP, BOIIBTMETD,
CUETUMK  DIICKTPUYECKOW  DHEPTruH,  DIEKTPOOCBETHTEIbHBIE  TPUOOPHI,
HarpeBaTeNbHBIE YJIEKTPOIPUOOPHI (TPUMEPHI), TPEAOXPAHUTEIIA U UX IPUMEHEHUE
B OBITY W TEXHHKE, MPUMEHEHWE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,



ANEKTPOABUTATENIb TOCTOSHHOIO TOKAa), MHCIOJb3Yys 3HAaHUA O CBOMCTBax
(pu3nUecKUX SBJIECHUN, HEOOX0IUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENBHBIE TPUOOPHI
[0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBI TEpPMOMETp, TEpMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, SJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENed C MOCIeI0BaTeNbHbIM U
napajjieibHbIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas YCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH, UCTIOIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HU3MEpPUTEIbHBIX  MPUOOPOB  H
TEXHOJOTUYECKUX MPOLECCOB MPH PEUICHUN yueOHO-MIPAKTUUECKUX 3aa4;

OPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXarollen cpeje;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOSATEIHLHO (POPMYIIUPYS TOMCKOBBIN 3aMPOC, HA OCHOBE UMEIOIIMXCS 3HAHUM
U CpPaBHEHUS JOTMOJHUTEIbHBIX HWCTOYHMKOB BBIJCISITH MHGOPMAINIO, KOTOpas
ABJIIETCS POTUBOPEYNBOM WIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHS,
0000611ass nHOOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJIEp)KAHMS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIIH
UCCJIEI0BATEIBCKOM A TEIILHOCTH, TIPU 3TOM TPAaMOTHO KCIIOJIH30BATh U3YUECHHBIN
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIMOJHEHWU YYEOHBIX MPOEKTOB U HCCIENAOBAaHUIN (PU3MUECKHUX MPOLIECCOB
pacnpenensaTe O0sA3aHHOCTH B TpPyNIEe B COOTBETCTBUM C IOCTaBICHHBIMHU
3a/la4aMy, CIEOUTh 3a BBINOJHEHUEM IUIaHA JIEMCTBUM M KOPPEKTHPOBATH €rO,
aJICKBaTHO OIEHNWBATh COOCTBEHHBIN BKJIA]l B ACSTEIBHOCT TPYTIIIBI, BEICTPAUBATh
KOMMYHUKAaTHBHOE€  B3aWMOJEHCTBUE, NPOSABISAS TOTOBHOCTH  pa3peniaTh
KOH(MIUKTBHI.

K xoHiy o0yuenus ¢ 9 kiacce npeIMeTHBIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHATHS (CUCTEMa OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTbh M TEPErpy3Ku, HEHTP TIXKECTHU, MEXAHHUUYECKUE BOJIHBI,
3BYK, HMH(QPa3ByK U YIbTPa3BYK, D3JEKTPOMATHUTHBIC BOJIHBI, PEHTIEHOBCKOE



U3JIy4EeHHE, LIKaJla 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHHMKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPBl UCIYCKAHMUSI M TMOIJIOIIeHUs, albda-, Oeta- U raMmma-
U3JIy4YE€HHUS, U30TOIbI, siAEpHAas U TEPMOsIEpHAas SHEPreTHKa) U CUMBOJUYECKUM
A3BIK (PU3UKHU TIPH PEIIEHUH YYEOHBIX M MPAKTUUYECKUX 3a/1a4;

YBEPEHHO  pa3jiMyaTh  sBJICHUS (PAaBHOMEPHOE U  HEPaBHOMEPHOE
NPSMOJMHENHOE JIBHOKEHUE, PABHOYCKOPEHHOE IPSAMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE TMAaJIeHUE TeJ, JIBM)KEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE T,
PaBHOBECHME MATEPUAIIBHOM TOYKH, PEAKTUBHOE JBHKECHHE, HEBECOMOCTb,
KosnebaTreabHOe  JIBIDKEHHME (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTephepeHIus U audpakius BOIH), TPSIMOJMHEHHOE pacnpocTpaHeHue,
OTPaXEHHE M TMPEIOMJIIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHue O0enoro cBeTa B CHEKTP U CIOXEHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAasl  paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro  CIIEKTpa
U3JyYEHHUs1) 1O ONMUCAHUIO WX XapaKTePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX ABIICHUM B OKPYKaIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: NPUIUBBI U OTIUBBHI,
nBkeHne I1iaHeT COJHEYHOM CHCTEMBI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OpraHW3MOB, BOCIIPHUSITHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSICEHHE, CEICMUYECKHUE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTIC€HOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJHMOAKTUBHOE
U3JIyYeHUE TMPUPOAHBIX MHUHEPAJIOB JEUCTBUE paJWOAKTUBHBIX M3IYyYECHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEeBOJUTH MPAKTUUYECKYIO 3a7ady B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢u3nyeckne BETMYMHBI (CpeIHsss W MIHOBEHHas CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHE, IEPEMEILICHUE INPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JBWJKCHMHM, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
IIaJICHUsI, BEC TEJA, LEHTP TAKECTU TBEPAOTO TEJIA, UMITYJIbC TENA, UMITYJIbC CUIIBI,
MOMEHT CHUJIbl, MEXaHHUeCKas padoTa U MOITHOCTh, HOTEHIIMAIbHAS SHEPT U TeNa,
IIOAHATOTO HAJl TOBEPXHOCTHIO 3€MJIU, TIOTEHIHAJIBHAS YJHEPTHSI CKATOU MPYKUHBI,
KVMHETUYECKAsl DHEPIWsl, IIOJIHAs MEXaHW4YeCKas DHEprus, IepuojJ M 4YacToTa
Kosie0aHuil, Meproj] MaTeMaTHYECKOT0 U MPYKUHHOTO MAasiTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, ITOKA3aTENb IPEIIOMIICHUS
Cpelibl), TPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAUYECHUS U €IUHUIIBI (PU3NUECKUX BEIUUMH, HAXOAUTH (DOPMYIIbI,



CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIMUUHAMU, CTPOUTH
rpauKi U3Yy4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONb3YS
3aKOH COXPAaHEHMsS DJHEPruu, 3aKOH BCEMUPHOIO TATOTCHUSA, MPUHIUII
CyHEPIIO3ULMH CHUJI, TPUHIIUIT OTHOCUTENBbHOCTH ["anuiies, 3akonbl Hpl0TOHA, 3aK0H
COXpPAHEHHUSI MMITYJIbCa, TEOPEMY O KMHETHUYECKOW SHEpruu, 3akoH ['yka, 3aKkoH
bepHysiu, 3aKOHBI OTpa)KeHUsI U MPEIOMJICHUS CBeTa, (POpMyny TOHKOW JIMH3HI,
IUJAHETAPHYI0 MOJENIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO $pa, 3aKOHBI
COXpPAHEHHUs 3apsAJ0BOTO U MACCOBOI'O YHKCEN MPU SACPHBIX PEAKUUIX, MIPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATUYECKOE BbIPAKEHUE;

CTpOUTh (U3UYECKUE MOJICNIU PEAIbHBIX OOBEKTOB, MPOIECCOB U SIBICHMUIA,
BBIICJISITh TPU D3TOM CYIIECTBEHHBIE M BTOPOCTENCHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUN, NPUMEHATh (U3UUECKUE MOJACIU Uil  OOBSICHEHUS
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

O0OBSICHATh (PU3UUECKHUE SBJICHUS, TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBCHHbIC 3aJayd, B TOM 4YHCJIE TPEOYIOIIME YUCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (HU3NUYECKUX BEJIWYWH, MPU ITOM BBHIOMpATh aJICKBATHYIO
(bu3nUecKyt0 MOJIeIb, BBISBISATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M W BBICTPAWBATH
JOTHUYECKYIO0 UEMOYKY pacCyXIEHUW M3 2—3 IIaroB C ONOPOMl HAa H3y4YEHHbIE
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacuéTHhIC 3aJa4Ml M0 M3ydyaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpAst aJIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCITOJIb30BAaHUEM 3aKOHOB U (hOpMyI,
CBS3BIBAIOMINX (U3MUECKHE BEITUYMHBI, 3alHCHIBATh KPAaTKOE YyCIOBUE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BHIABIATH HEOCTAIOIINE WU U30BITOYHbIC TAHHBIC,
00OCHOBBIBaTh BBIOOpP METO/JA pEIICHUS 3aJadyH, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHSITh METOJIbI AHANIM3a Pa3MEPHOCTEHN, UCTIOIB30BaTh Tpaduueckue
METO/IbI PEIIEHUS 3a]1a4, MPOBOIUTh MaTeMaTUYECKHUE TPeoOpa30BaHus U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HaueHUs (PU3NYECKON BEITUYUHBI U
OTIPEJICNSITh PAa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a7a4u;

pacrmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEITUTh MPU MOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
WCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEPSIEMOE  MPEAINOoNIOKEHUE  (TUIOTE3Y),
OLICHHUBATH MTPABUIIBHOCTH MOPSAIKA TPOBEACHUS NCCIIEN0BAHUS, UHTEPIIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

IIPOBOJUTH OIBITHI 1O HAOIIOMEHUIO (PU3UYECKHUX SBICHUN WMIH (PU3HMUECKHUX
CBOMCTB Ten (M3ydeHue BTOporo 3axkoHa HbroTOHA, 3aKOHAa COXpaHEHUsI SHEPTHH,
3aKOHA COXPAHEHHSI HMMITYJIbCa, JCHUCTBUE 3aKOHA DEpHYJUIM M BO3HUKHOBEHUE



NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOJAa KOJEOaHWl Mpy>KUHHOTO
MasgTHHKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJbIX KOJeOaHUM, IPSIMOJMHENHOE PacIpOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTpP, U3YUCHHE CBOMCTB M300pa)K€HUS B IUIOCKOM 3€pKajie U CBOMCTB
n300paxkeHus TpeAMeTa B coOuparolmieil JuH3e, HaOMIJICHUE CIUIOMIHBIX |
JIMHENYaThIX CIIEKTPOB U3IIYYCHUS): dbopmynupoBaTh MpOBEpPSIEMOE
NpeanojgoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysbTaTax — HaOJIOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyHoBaHUS,
OIMMCHIBATDH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIBI;

OPOBOAUTH MPU HEOOXOJMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HaYeHUe U3MEPSEMOIl BETMYMHBI U ONIPEIeNisisd NOTPEIIHOCTh PE3yIbTaTOB
NOpSIMBIX U3MEPEHU, 000CHOBBIBATh BBIOOP crioco0a u3MepeHus (M3MepUTENbHOTO
npubdopa);

IPOBOAUTH KOCBEHHBIE M3MEpPEHUsT (U3NMUECKUX BEIUUUH (CPEIHsI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOIO
najeHus, )KECTKOCTh MPY>KUHbBI, KOYPPUIUEHT TPEHUS CKOJIbKEHHS, MEXaHUYeCKas
paboTta W MOUIIHOCTb, YacTOTa M TEPHOJ KOoJieOaHUH MaTEeMaTUYECKOro U
NPYKUHHOTO MAaATHHUKOB, (DOKYCHOE pACCTOSHHME coOuparouieil JUH3bl U €€
ONTHYECKasl CWJIa, PAaJUOAKTUBHBIA (JOH) C HCHOJB30BAHUEM AaHAJIOTOBBIX U
IU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHUs, MJIaHUPOBATh
U3MEPEHHs, CaMOCTOSITEIbBHO COOMpaTh  HKCHEPUMEHTAIBHYIO  YCTAHOBKY,
BBIYUCIIATh 3HAUEHHE BEJIMYMHBl M AHAIW3UPOBATh IOJYyYEHHBIE PpE3YJIbTAThI,
OLIEHUBAs IOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

POBOJIUTh SKCHEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTb IIYTU OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHXEHHH 0O€3
HayaJbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJIECHUs, MepHofa KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT
JUIMHBl HUTH, ONPEJCJIICHHWE YCKOPEHHsI CBOOOJHOrO TMaJeHUs, MCCIEeI0BaHUE
M3MEHEHUS BEJIMYMHBI M HAINpaBICHUS MHIAYKIMOHHOTO TOKa, 3aBUCHUMOCTH YIJa
OTpaXEHMs CBETA OT yIJIa NaJECHUs, YIJla IPEJOMIICHHS OT yIJla NaJeHUs] CBETOBOIO
Jy4a, UCCIIEI0BAaHNE TPEKOB: U3MEPEHNE SHEPIUU YaCTHULBI IO TOPMO3ZHOMY ITyTH
(mo ¢ororpadusam)): cCOBMECTHO ¢ yuuTenaeM (HOpMyTupoBaTh 3a7a4y W THUIIOTE3Y
HCCJIEI0BAHUS, CAMOCTOSITENIBHO IIJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTth  SKCHEPUMEHTAIBbHYIO  yCTAHOBKY, TMpPEJICTaBIsATh  IOJyYECHHBIE
3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUI U TpapuKoB, OLEHUBATH
MOTPEIIHOCTH, AEJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHMS;

coOmoath mpaBuia 0Oe30mMacHOro Tpyaa mpu padoTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;



XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOI HA UX ONKCAaHUA (B TOM YHCTIE:
CIOUAOMETP, NaTYMKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH,
nepuckon, (oroamnmapat, MHKPOCKOI, TEJIEeCKOI, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOM, I03UMETp, Kamepa BuiabcoHa), MUCHONB3ysd 3HAHUS O CBOMCTBax
¢uznueckux SABIEHUM W HEOOXOAMMBbIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbl JJI MOCTPOCHUS
U300pa’KeHUH B IJIOCKOM 3€pKajie U coOMparonieil JInH3e;

OPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXarollen cpeje;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATEIHLHO (HOPMYIUPYS MOMCKOBBIM 3aMpoOC, HaXOAUTh MYTH OIpEaeSICHUS
JIOCTOBEPHOCTH TOJNYYEHHON HH(POpMAallUM HA OCHOBE HMMEIOLIUXCS 3HAHUN U
JOTOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMTOJHEHUH YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH()OpMaIMK U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COACP)KAHMS, MyOIUIHO
IPEACTABIATh PE3YyJIbTAThl IPOEKTHOW WIIA UCCIIEA0BATENBCKON IEATEIIBHOCTH TPH
3TOM TPaMOTHO HCIOJIb30BAaTh HM3YUYCHHBIM ITOHATUWHBIA armapar H3y4aeMOoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMIpe3eHTAlMed ¢ Y4ETOM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
N KosmnuecTBo yacos DJIeKTPOHHbIE
°
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/ Konrpoabubl | IlpakTuyecku
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
n e padoThI e padoTbl
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®duznka — HayKa 0 IPUPOJIe 2
1.2 ®Ou3nvecKue BEININHBI 4
1.3 EctecTBeHHO-Hay4YHBIN METO]T TO3HAHUS 2 1
Hroro mo pazueny 8
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Ctpoenue BemecTa 2 1
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII
2.2 4 2
BEIECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1
Hroro mo pazgeny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe ABUKEHUE 10
3.2 Wuepnus, Macca, MIOTHOCTh 9
3.3 Cuna. Bunpe! cun 15 1
Hroro no paszneny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB




[asnenue. [lepenaua naBneHust

4.1 TBEPABIMU TEIIAMU, KUIAKOCTIMU U 5 2
razamu
4.2 JlaBiieHHE KUIKOCTH 6
4.3 ATMoOcdepHOe TaBleHUE 5 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHoCTh. JHEprus
51 Pabota 1 MomtHOCTH 6
5.2 [TpocThie MEXaHNU3MBI 8
5.3 MexaHuueckasi JHEprust 5)
Hroro mo pazgeny 19
Pasznen 6. IloBToOpuTe 1bHO0-00001IAK0 M MOLYIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITb 6
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10
- 102 23

I[TPOTPAMME




8 KUIIACC

N KosnuuecTBo yacoB DJIeKTPOHHBbIE
o
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/ Kontpoabsn IIpakTHYeck
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
n ble padoThI He padboTsbl
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CtpoeHne u CBOMCTBA BEUIECTBA 6
1.2 TemnnoBeIe MpoIecCh 33 1 6.5
Hroro mo pazueny 39
Paznea 2. DuiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
91 DNeKTpUUYeCKre 3apsabl. 3apsHKCHHBIC Tella | 9 1
' WX B3aHMOICHCTBUS
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 31 10
2.3 MarHuutHbI€ SIBICHUS 11
2.4 DneKTpOMarHuTHasK WHIYKITUS 7 1
Hroro mo pazgeny 58
Paznen 3. [loBTOpuTEIbHO-00001IAK0 M MOY b
3.1 [ToBTOpHUTEINBHO-0000IIAOIITNI MOTYITb 5
Utoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I1O0
- 102 5 22.5

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kountpoabsn IIpakTHYeck
n/n | NmporpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI He padboTsbl
pecypcsl
Paznen 1. Mexanuveckue siBJIEHUSA
MexaHudeckoe ABUKEHNE U CIIOCOOBI €T0
1.1 30 1 4
OTIMCAHUS
1.2 B3aumoneiictBue ten 18 4
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieGaHus 8 3.5
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3
Hroro mo pazgeny 18

Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

31 DIIeKTPOMAarHuTHOE TOJIE U 6
' ANIEKTPOMATrHUTHBIC BOJTHBI
Utoro no pazneny 6

Pa3znen 4. CBeToBLIE IBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHUs CBETA
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP

Hroro no paszneny 16




Paznena 5. KBanTtoBble iBJIeHUA

5.1 Henyckanue v NOrIomeHne CBeTa aroMoOM 1
5.2 CrpoeHue aTOMHOTO siipa 5)
5.3 SnepHble peakuu 7
Wroro mo pazueny 16
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
6.1 MexaHnueckue sBiIeHHs (TOBTOPUTEIHLHO- 6 3
' 0600IIAKOIIHI MOTYIIb)
6.2 TennoBele siBNEHUS (TIOBTOPUTEITHHO- 3
' 0600IIAKOIII MOIYIIb)
6.3 DEeKTPOMArHUTHBIC SIBJICHUS 3 L
' (OBTOPUTEIHHO-00001AIOITUI MOTYIIb)
6.4 CBeToBBI€ SBIICHHS (TOBTOPUTEIHHO- 1 1
' 0600IIAKOIII MOIYIIb)
6.5 [ToBTOpHUTENBHO-0000IIAOIITNIT MOTYITb 4
Hroro mo pazgeny 17
OBLIEE KOJIMYECTBO YACOB I10
- 136 26.5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

N KosnuuyectBo yacos 1 DJIeKTPOHHBbIE
0 ara
Konrtpoun uudposbie
n/ | Tema ypoka IpakTHuec H3yYeH
Bcero HbIE odpa3oBaTejibHbIE
n Kue padoTbl | Hd
paﬁon pecypcbl

1 ®du3nka — HayKa o0 Ipupoje. SBienHus 1

TIPUPOJIBI
2 dusndecKue ABICHUS 1

®u3nyecKue BeIMYrMHbL. Pa3MepHOCTb.
3 Ouznyeckue npudopsl. [lorpemHoctu npu 1

MIPSIMBIX U3MEPEHUSIX
4 Ypok-uccnenoBanue "N3MepeHne IMHEHHBIX 1 1

pa3MepoB TeJl U MPOMEKYTKOB BpEMEHH "
5 JlaGopaTtopHnast padota "N3meperue o0bEmMa 1 1

YKUJIKOCTH U TBEpI0TO Tema"
5 JlaGopaTtopHnas padorta "OnpeneneHue 1 1

pa3MepoB MalibIX Tesi. Metoa psaioB"
7 Merto1pl HaygyHOTO TIO3HaHUS. OnucaHue 1

(bu3MYeCKUX ABJICHUHN C TIOMOIIBIO MOJETEei

Ypok-uccnenoBanue "[IpoBepka rumoTes3sl:
8 JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO 1 1

TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM 0OJIblle

BBICOTA ITycKa"

Crpoenue Bemniecta. OmBITHI,
9 JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHUE 1

BEIIECTBA




JlaboparopHas padota "OrneHka guamerpa

10 aToMa METOJIOM PSOB (C UCIOJIH30BAHUEM
¢dororpadmii)"
Ypok-uccienosanue "Habmonenne

11 TEIJIOBOTO paciiupeHus razoB. OMNbITH 1O
O0OHAPYKCHHIO JICHCTBHUS CUJI MOJICKYJISIPHOTO
NPUTSHKEHNS "

12 JBmwxenue yactuil Bemiectsa. duddysus.
bpoyHOBCKOE ABMXKEHUE
VYpoxk-uccnenosanue "Habmronenne u

13 o0BsicHeHHEe OPOYHOBCKOTO JBIKEHUS U
mpdy3un"

14 BsaunMoelicTBre yacTHIl BEIECTBA:
MPUTSKEHNE U OTTAJIKUBaHHE

15 ArperaTHble COCTOSIHHSI BEILIECTBA.
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

16 Mexannueckoe asrxenue. [1yTs,
TPaeKTOpHs, IepeMelIeHre

17 PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKECHHE.
CkopocTh

18 HaxoxaeHue ckopocTy, MyTH U BpEMEHH MPU
PaBHOMEPHOM MPSMOJMHEHHOM TBUKECHUH

19 JlaboparopHnas padota "Onpenenenue
CKOPOCTH paBHOMEPHOTO JBIKEHUS"

20 I'paduku npssMoIMHEHHOTO PAaBHOMEPHOTO
JBUKECHUS

21 Pemenue 3agau no reme "Pacuer cpenneit

ckopoctH"




JlaboparopHnas padota "Onpenenenue

22 CpEIHEN CKOPOCTH CKOJIBKEHUS OpycKa Win
[IapuKa 1Mo HaKJIOHHOU MI0CKOCTH"

23 OTHOCUTENBHOCTD JABMKEHUS. ClI0KeHUe
CKOpOCTEW MpH NapaJIeTbHOM JIBUKEHUU

24 [Tonyuenue u ananu3 rpaduKoB 3aBUCUMOCTHU
MYTH ¥ CKOPOCTH JBMKEHUS OT BPEMEHHU
Pemenue rpadguyeckux 3amad rno teme

25 "Mexanuka. PaBHOMepHOE NpsIMOJIMHEIHOE
nIBIOKeHnE"

26 SIBnenue nHepuMU. 3aKOH HHEPLIUU
B3anmoelicTBre Ten Kak mpuYrHa

97 M3MEHEHHUs CKOpOoCTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJjla MPHU MOCTYNaTeIbHOM
JBUKEHUHN

28 Vpok-uccnenoBanue "CpaBHEHHE MacC 1O
B3aUMOJIEHUCTBUIO TET"

29 IImoTHOCTE BelecTBa

30 JlaGopaTtopHnas pabdorta "OnpeneneHue
IUIOTHOCTHU TBEPAOIO Tema"

31 Permrenue 3amau mo reme "Macca Tena.
IInmoTrHOCTE BemiecTBa"

39 Cwmecu u cruiaBel. [ToBepxHOCTHAS U
TUHEHas TUIOTHOCTh
[ToaroToBka K KOHTPOJIKHOU pabOTe MO TeEMe

33 "®du3uka — HayKa 0 IPUPOJE.

HepBOHaanLHLIC CBCACHUA 00 aTOMHO-




MOJICKYJISIPHOM CTPOCHHH BEIIECTBA.
Mexauunka"

KonTtpomnsHas padora o teme "dusnka —
Hayka o npupoje. [leppoHayanbHbIe

34 CBEIICHHS 00 aTOMHO-MOJICKYJIIPHOM
CTpOEHUHM BelllecTBa. MexaHuka"

35 Cuna. SIBnenue tsarotenus. Cuma TSKECTH

36 N3obpaxenue cui. Pemenue 3amay mo reme
"Onpenenenne CUIbI TSxeCTH"

37 Cua ympyrocta. 3akoH ['yka

38 Bec Tema. Usmepenue cuit. Jlnunamomerp
VYpoxk-uccnenosanue "Habmronenmne

39 W3MEHEHHs CKOPOCTH TIPY B3aUMOICHCTBUN
Ten"

40 Pemenue 3agau no reme "Cuna ynpyrocru.
Bec tena"

JlaGopaTtopHnas pabdota "OTBITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCIMOCTh
pactsbkenus (nedopmarun) Npy>KHHbI OT
MPUIIOKEHHON CHUJIBI"

42 Cuna TpeHus

43 Crnosxenue cuil. PaBHoielicTByoMIas cuita

m Pemenue 3amau no teme "CiaoKeHUE CHIIL.
PaBHopelicTByromas cuia”

45 Pemrenue 3agau no reme "B3aumoneiicteue
ten. Cuibl B MexaHuke"

46 Pemrenue 3agau no reme "Cuna tpenus".

Ypoxk-uccnenosanue no teme "MccienoBanue




3aBUCHMOCTHU CHUJIBI TPCHUA OT IJIOIIAaAN
CONPUKOCHOBEHUS"

Jlaboparopuas padoTa "ONBITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCHMOCTD CHIIBI

47 TPEHHUS CKOJIBbKEHHS OT CHIIbI JABJICHUS U
XapaKTepa CONMPUKACAIOIINXCS
noBepxHocren"

48 Pemrenue 3amau no teme "BzanMoneicreue
ten. Cunel B Mexanuke"

49 KonTponbnas paborta o teme
"B3aumopeicTeue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 VYpoxk-skcniepumenT "CriocoObl onpeieneHus
JTABJICHUS TBEPAOTO Tema"

59 Ypok-uccienoBanue "3aBUCUMOCTb JTaBJICHUS
rasza ot remmneparypsl"”

53 JlaBiaeHne )KUAKOCTEH U Ta30B. 3aKOH
ITackans

54 [THeBMaTHYeCKue yCTpOCTBA

55 3aBHCHMOCTD JaBJICHHUS KUIKOCTH OT
TITyOUHBI

56 I'uapocraTuyeckuii mapagaokc

57 Ypok-npoekt "N3yuenune cooduiaronuxcs
cocynoB"

58 VYpoxk-koHpepenuus "[‘uapapauueckue
MEXaHU3MbI"

59 Hcnonb30BaHue BEICOKUX JIaBJIICHUI B

COBPCMCHHBIX TCXHOJIOTHAX




Pemenune 3agau no teme "JlaBnenue

60 "
JKHUJIKOCTH

61 Atmocdepa 3eMin 1 IPUIHHBL €€
CYIIIECTBOBAHHUS

62 VYpok-uccnenosanue "[IposiBiienue neicTBus
aTMocdepHOro naBiacHU"

63 N3mepenue atmochepHoro gasnenus. OnbIT
Toppuuennu
3aBUCUMOCTH aTMOC(EpPHOTO aBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mopst. [Ipubopsl mist
U3MepeHust aTMOC(HEpPHOTO JTaBICHHS

65 Bapomertp-anepouna. AtmocdepHoe naBieHue
Ha Pa3JIMYHBIX BBICOTAX

66 BritankuBaromas cuia. 3akoH Apxumeaa

67 Pemenne 3agau mo reme "3akon Apxumena"
Ypok-uccienoBanue "OKCIEPUMEHTATBHOE

68 0OHapy)KeHHE IEHCTBHS )KUIKOCTH M ra3a Ha
MOrPYKEHHOE B HUX TEJI0"
JlaGopaTtopHnas pabdorta "OnpeneneHue

69 BBITAJIKUBAIOIIEH CHIIBI, JCHCTBYIOIICH HA
TEJI0, MOTPYKEHHOE B )KUJIKOCTH"

70 IInaBanue Ten
JlaGopaTtopHas pabora "VMccnenoBanue

71 3aBHCHMOCTH Beca Teja B BOJE OT 00beMa
MOTPYKEHHOM B KHUAKOCTh YacTH Tena"

12 BosgyxonnaBanue. IlnaBanue cynos

73 Pemenue 3agau no reme "3akoH Apxumena.

VYcenoBud riaBauus Tea"




Pemenue 3agau mo teme "JleiicTBue

74 JKUJKOCTH U I'a3a Ha MOrPYKEHHOE B HUX
Teno"
VYpoxk-nipoekt "KoHcTpynpoBanue apeomeTpa

75 WJIY JIOAKU U OTIPEJEIECHUE
rpy3onoabéMHoCTH"

76 [ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
"JlaBneHNE TBEPBIX TEJ, KUIKOCTEH U ra3oB"

77 KonTtponsHas pabora no teme "/laBnenue
TBEPABIX TEN, )KUAKOCTEW U ra3oB"

78 Mexannyeckas pabota

79 MormHOCTh

80 Pemenue 3a1ay Ha onpenenenne paboThl U
MOIIIHOCTH

81 PaboTa cuibl TSKECTH U CHITBI TPEHUS

82 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaEMOM MpH MOIBEME 110 JIeCTHUIIE"

83 [IpocThie MEXaHU3MBI

84 MowmeHT cuibl. [IpaBuao MOMEHTOB
JlaGopaTtopHnas pabdorta "M3ydeHue npaBuia

85 phluara Jyist oABMKHOTO M HETIOABMKHOTO
6510KOB"

86 "3os0TOE MPaBUIIO" MEXaHUKHU
Pemenue 3anau no teme "30510TOE MpaBUIIO

87 MexaHukHu" / Beepocceuiickas mpoBepoyHast

pabota




Pemtenue 3amay no reme "Pabora cuiibl

88 TSDKECTH M cuutbl TpeHus" / Beepocceuiickas
poBepoYHasi pabora

89 VYpok-npoekt "IIpoextupoBanue
MIOJIMCIIACTOB € 33JJaHHBIMU NTapaMeTpamu”

90 Ypok-koHpepenius "[IpocTeic MEXaHU3MBI B
OBITY, TEXHUKE, KUBBIX OpraHu3Max"

o1 KoaddunmenT noneznoro nedcTBUS IPOCTHIX
MEXaHU3MOB

92 JlabopaTtopHnas pabota "Onpenenenne KI1J]
MOIBMYKHOTO Y HEOABIKHOTO OJIOKOB'"

93 Mexanndeckas sHeprus. Kunernueckas u
MOTEHITUATbHAS YHEPTUSI

94 3aK0H COXpaHEHUsI MEXaHUIECKON dHEPTUHU
Ypok-3KCriepuMeHT "IKCIEPUMEHTAIBHOE

95 oTpe/iesieHne U3MEHEHUSI KWHETHUECKON U
MOTEHIIMATILHON SHEPTUH MPU CKaThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"

96 [ToaroToBka K KOHTPOJILHOM paboTe 1Mo Teme
"PaboTa n MmomHOCTE. DHEprus"

97 KontponbHas padoTa no teme "Pabora u
MOIIHOCTh. JHEprus"

08 PaGora ¢ Tekctamu no Teme "MexaHHuecKoe
nBmxenue"

99 Pa6ora ¢ Tekctamu no Teme "CtpoeHue
BelecTa"

100 Pa6ora ¢ Texkctamu no Teme "Cusl B

npupone"




Pabora ¢ Texkctamu no Teme "JlaBiieHue

101 . . " 1
TBEP/BIX TEJ, KUIKOCTEH U ra3oB
102 Pabota ¢ Tekcramu 1o Teme "DHeprusl. 1
[IpocTsie MexaHU3MBI"
OBUIEE KOJIMYECTBO YACOB I10
1 102 23

[TPOTPAMME




8 KUIIACC

N KoaunuecTBo yacoB Nara DJIeKTPOHHbIE
1w/ Tema ypoxa Konrpoas | IIpakrnuec e uudposbie
- Bcero HbIE KHe st odpa3oBaTejibHbIE
padoThbI padoThbI pecypchl
1 OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHUECKO M 1
TEOPHH U UX OIBITHBIC TIOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Moienu TBepI0TO, )KHJIKOTO U Ta3000pa3HOro 1
COCTOSIHHMI BEIIECTBa
4 Ypok-konpepennus "Kpucrannnueckue u amopdHbie 1
tena. ['paden. [lomydenne HCKyCCTBEHHBIX aiMa30B"
5 CmauuBaHue U KanuuIsipHOCTh. [loBepxXHOCTHOE 1
HaTSKEHHE
6 TennoBoe pacHMpeHne U C)KaTue 1
7 TennoBoe nBmwkenue. Temneparypa 1
8 TemmepaTypHbI€ Kbl 1
9 BuyTpennsis sHeprus u cnocoObl €€ n3MeHEHUs 1
10 Buasl Teronepenaun 1
Ypok-koHpepenus "Vcnonb30BaHne TEMIOBBIX
11 CBOMCTB BEILIECTB U MAaTEPUAJIOB B IIEIISIX 1
sHeprocoeperkeHus"
12 KonuuectBo TennoTel. Y AeabHas TENIOEMKOCTD 1
VYpok-uccnenosanue "[IpoBepka runoTesbl INHEHHON
13 3aBUCHUMOCTH JUIHHBI CTOJIONKA KUIKOCTH B 1 1

TEPMOMETPHUECKON TpyOKe OT Temreparypsl"”




YpaBHeHHE TEIIOBOTO OanaHca. TermiooOMeH u

14 TEII0BOE paBHOBecue. 3akoH HproTona—Puxmana
Jlaboparopuas padota "VcciienoBaHue siBICHUS

15 TETI00OMEHA PU CMEIIMBAHUH XOJIOHON M TOpsTYeH
BOBI"

16 Pemenue 3agau o teme "TermnooOMeH U TEMIOBOE
paBHOBecHe"
JlabopaTtopHnast pabota "OrnpeaeneHrne KoJIn4ecTBa

17 TETUIOTHI, TTOJTYY€HHOTO BOJION TIPH TETUIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIMITUHAPOM"

18 [InaBnenue u oTBEpACBaHUE KPUCTATUTMUECKIX
BEIIIECTB. Y IeNbHAs TEIJIOTA MIaBICHUS

19 Pemenue 3agau no teme "[lnaBnenue u oTBepIeBaHNE
KpUCTaJUIMYECKUX Ten"

20 JlabGopaTtopHnas paborta "OnpeneneHue yaeabHON
TEIJIOTHI IIaBJICHU Jbaa"
Ypok-uccnenoBanue "CpaBHEHHE MPOLIECCOB

21 IJIaBJICHUS KPUCTAITMYECKUX TeJl U pa3MsrdeHust pu
HarpeBaHuu aMOPQHBIX Ten"

22 [TapooOpazoBanue u koHeHcanus. Mcmapenue
Kunenue. Y aenpHas Temnora napooOpa3oBaHusl.

23 3aBUCHUMOCTh TEeMIEpPaTypbl KUIIEHUS OT
aTMOC(epHOTro aBICHUS

24 Pemenue 3amau no teme "[lapooOpazoBanue u
KuneHue"

o5 Ypok-uccnenoBanue "OObsICHEHHE 3aBUCUMOCTH

TCMIICPATYpPhI KUIICHUA OT I[aBJ'IeHI/I}I"




HacplieHHbIil 1 HeHACBIIEHHBIN nap. BiiaxxHOCTh

26 1
BO3/IyXa
BnaxHoctbh Bo3ayxa u e€ nuzmepenue. JlabopatopHas

27 pabota "OrmpeneneHre OTHOCUTEIBHOM BIa)KHOCTH 1 0.5
BO3IyXa"

28 Pemenue 3a1a4 o Teme "BnaxxrocTs" 1

29 Pemenue 3a1a4 v aHAIN3 CUTYAIMH, CBSI3aHHBIX C 1
SIBJICHUSIMH UCTIAPCHUS U KOHJICHCAITUT

30 DHeprus TOIUTMBA. Y IelbHAs TeIJIOTa CTOPAHUS 1

31 [IpuHIMIBI pabOTHI TEMJIOBBIX ABUTATENEH 1

32 [TapoBas TypOuHa. /[BUTaTeNh BHYTPEHHET'O CTOPAHUS 1

33 KIIJI TermioBoro ABUraTest 1

34 Pemenne 3agau nmo teme "KII/ TemioBoro 1
nsurarens"

35 VYpoxk-koudepenius "TennoBple IBUTATEH U 3aIIATA 1
OKpyXarouien cpezp”

36 TennoBbie MOTEPH B TETUIOCETAX 1

37 3aKOH COXpaHEHUS U MIPEBPALICHUS SHEPTUHU B 1
MEXaHUYECKUX U TEIUIOBBIX Mpolieccax
[ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme

38 "TeroBeie sBICHUSA. I3MEHEHHME arperaTHbIX 1
COCTOSIHMH BeriecTna"

39 KonTtponbHas padota o Teme "TernnoBbie sSBICHUS. 1
W3meHeHue arperaTHbIX COCTOSTHUH BeriecTBa"

40 Dnekrpusanus Ten. [IBa pona 3apsanoB 1

41 Ypok-uccnenoBanue "MccnenoBaHue crnoco0os 1 1

PAa3JIMIHBIX BCUICCTB HaBJIeKTpI/I?»OBBIBaTBC}I"




42 B3aumonelicTBue 3apspkeHHbIX Teil. 3akoH Kynona 1
Onexrpuueckoe nojue. Hanpsok€HHOCTH

43 ANIeKTprudecKoro moss. [IpuHIun cyrnepno3uun 1
BIEKTPUYECKUX MTOJEH

44 Hocwurenu snextpuyeckux 3apsiioB. DJIeMEHTapHbIN 1
3apsna. CtpoeHue atoma

45 3aKOH COXpaHEHMs SJIEKTPUUECKOTO 3apsiia

46 [IpoBOAHMKH, JUIIEKTPUKHU U TIOJIYIIPOBOJHUKH 1

47 VYpoxk-koHpepenius "InekTpusaius B TOBCETHEBHON 1
KU3HU"

48 Pemenue 3agau no reme "3aKkoH COXpaHEHUS 1
3JIEKTPUYECKOTO 3apsaa”

49 DNeKTpUYeCKUi TOK. FICTOUHUKH 3IEKTPUIECKOTO 1
TOKa
VYpok-uccnenoanue "HccnenoBanue 1eiCTBUS

50 AIEKTPUYECKOTO T0JIsI Ha IPOBOTHUKHU U 1
JIUBIEKTPUKHA"

51 DIEeKTPUYECKUIA TOK B METAJIaX 1

52 DIEKTPUYECKUN TOK B JKHJIKOCTSX U Ta3ax 1

53 DneKTpruYecKas 1erb 1

54 Cuna Toka. AMnepmerp 1

55 DneKTpuyecKoe HarpsikeHue. Boiabtmerp 1

56 JlaboparopHas padota "CO0pKa 1 UCTIBITAHHE 1
ANEKTPUYECKOM 11eTIH TOCTOSTHHOTO ToKa"

57 3aBUCHUMOCTb CUJIbI TOKA OT HalpshbKeHUs. 3akoH OMa 1

JJI y4aCTKa eI




JlaboparopHas padota "HMccrienoBanre 3aBUCIMOCTH
CHJIBI TOKA, IPOTEKAIOIETO Yepe3 PE3UCTOP, OT

58
HaIPsDKCHUS HA PE3UCTOPE U COMTPOTHUBIICHUS
pesucropa"

59 DIEKTPUUECKOE COMTPOTUBIICHHE. Y ICTHHOE
COTIPOTHBIICHUE

60 JlabopaTtopHnas pabota "OrnpeneneHue yaeabHOro
CONPOTHBIIEHUS IPOBOAHUKA"

61 Pemrenue 3amgau mo teme "DiekTpuuecKoe
COIIPOTHUBIICHHE. Y IEJIbHOE CONPOTUBIICHUE"

62 Pemrenue 3amay o teme "3akod Oma"

63 [TocnenoBarensHOE U TAPAJUICITHLHOE COCTUHEHUS
TTPOBOTHUKOB
JlaGopaTtopHnas pabdota "IIpoBepka mpaBuia CI0KSHHS

64 HaIpsDKEHUN TP TIOCTISI0BATEIHHOM COSMHEHUHT
JIBYX pe3UCTOpPOB"

65 Pemenue 3agauy o treme "IlocnenosareisrHoe U
napajuieIbHOE COSAMHEHUS TPOBOAHUKOB"

66 JlabGopaTtopHnas pabota "IIpoBepka mpaBuia sl CHUIIBI
TOKa IpU MapajuleIbHOM COEIUHEHUHU PE3UCTOPOB"

67 Pemenue 3a1au Ha npumeHeHue 3akoHa OMma ams
Pa3TUYHOTO COETUHEHUS MPOBOTHUKOB

68 3/1C u BHyTpeHHEE CONPOTHBIICHUE UCTOYHUKA TOKA.
3akon Oma 11 MOJIHOH IIenH
Pemenne 3agau no reme "2JIC, BHyTpeHHEe

69 COMPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH OMa J11st

oJIHOM nenu"




JlaboparopHuas padota "Onpenenenue I/C u

70 BHYTPEHHETO CONPOTHUBIICHUSI HCTOYHHUKA TOKA"

71 [IpaBuna Kupxroda

79 JlaboparopHuas padota "IIpoBepka mpaBmI
Kupxroga"

73 VYpok-uccnenoBanue "M3ydeHne BOiIbT-aMIIEPHBIX
XapaKTEPUCTHK HEITMHEHHBIX 2JIEMEHTOB"

74 Pa6ora snexrpuyeckoro Toka. MomHoOCTh
AIIEKTPUYECKOTO TOKa

75 JlabGopaTtopHnas pabota "Onpexnenenue paboTh U
MOIIHOCTH 3JIEKTPHUYECKOTr0 TOKa"

76 3akon xoynsa-Jlenna. [Torpeburenu
aneKTpudeckoro Toka. KopoTkoe 3amblkaHue
VYpoxk-koudepenius "OObsICHEHHUE U TTPUHITUT

77 JEHCTBUSI TOMAITHUX JIEKTPOHATPEBaTEIIbHBIX
npuoopoB"

[ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme

78 "DnexkTpuuecKkue 3apsaabl. 3apsyKCHHBIE Tela U UX
B3auMoAecTBUS. [T0CTOSTHHBIN AEeKTpUUECKU TOK"
KonTtponpHas padoTa o Teme "DaeKTpudecKre

79 3apsbl. 3apsHKEHHbBIE Tella M UX B3aUMOACHCTBHUSL.
[TocTostHHBIN 25IeKTpUYECKHT TOK"

80 [TocTosiHHBIE MarHUTHI. MarHuTHOE TOJIE 3eMIIH U
€ro 3Ha4YeHHe Ui KU3HU Ha 3emiie
VYpok-uccnenosanue "M3ydeHne MarHUTHOTO TOJIS

81 MOCTOSIHHBIX MarHUTOB MPU UX 0OBEAUMHEHUU U

pazneneHuu. Busyanuzanus noJis mocTOSTHHBIX
MAarauToB"




OmneIT OpcTena. MarHuTHOE 10JI€ AIIEKTPUYECKOTO

82
TOKa

83 OmneiT AMniepa. MarHuTHOE 110J1€ KaTyLIKU C TOKOM.
[IpuMeHeHue >MeKTPOMArHiTOB B TEXHUKE

84 Cuna Amriepa u onpeieiieHue e€ HarpaBICHH

85 Pemenue 3agau no teme "Cuna Amnepa u
onpezeneHue e€ HarpaBieHus"
DneKTpoABUTaTeNb MOCTOSIHHOTO TOKA.

86 Hcnonp30BaHuE SJIEKTPOIBUTATENICH B TEXHUYECKIX
YCTPOWCTBaxX U HAa TPAaHCIIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccuiickas mpoBepodHas padoTa

89 JlaGopaTtopHnast padora "M3ydeHue aecTBUs
MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM"

90 VYpoxk-koudepennus "[IpakTrnueckoe mpuMeHEHNE
3JeKTpoABUTaTeneit”

01 JlabopaTtopHnas pabdora "KoHcTpynpoBaHue u
u3ydeHue paboThl AIeKTpoiBUraTesns”

92 JlabopaTtopHnas padora "U3zmepenue KI1/]
3JIEKTPOJIBUTATEIbHON YCTAaHOBKH"

93 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

94 VYpoxk-uccnenoanue "HccnenoBanue n3aMeHEHU
3HAYEHUS U HANpPaABJICHUS UHIYKIIMOHHOTO TOKa"

95 Pemenue 3anau no teme "3aKOH IEKTPOMArHUTHON
nHaykuuu. [IpaBuno Jlenna"

96 OnexrporeHepatop. CriocoObl MOTyYeHUs

QJICKTPOOHCPTIUHN




Ypok-koHpepeHIus "DIeKTpOCTaHIIuN Ha

97 BO300HOBIISIEMBIX UCTOYHHUKA SHEPTUH. [IpoOiemMsbr 1
9KOJIOrMH. TOIIMBHBIE IEMEHTHI U 3JeKTpoMoOmIn"

98 KoHnTponsHas padora "DieKTpoMarHuTHBIC SIBICHUS" 1
99 Pabora ¢ Texkcramu no Teme "TeruoBsie siBieHUS " 1
10 Pabora ¢ TexkcTamu o Teme "IIeKTpUUecKue 3apsbl. 1
0 3apspKeHHBIE Tella M MX B3auMojeicTaue"
10 Pabota ¢ Texkcramu no Teme "IlocTosTHHBIH 1
1 ANEKTPUYECKHI TOK"
10 PaboTa c Tekctamu 1o Teme "MaruuTHBIC SIBJICHUS U 1
2 3JIEKTPOMAarHuTHas MHAYKIMUSA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne Tema ypoka Konrpou 1 II:: T:eﬂ wipposrIe
n/n P Bcero HBIE paicrirec y o0pasoBaTeJbHbIC
Kue padoTbl | Hd
padoTsI PeCYpChI
1 Mexannueckoe IBHKeHrne. MartepualibHas TOUKA. 1
Crioco0blI ONMMCcaHus MEXAaHUYECKOTO IBKEHUS
9 Cucrema orcueta. OTHOCUTEIILHOCTh 1
MEXaHUYECKOTO JIBHKCHHUSI
3 BekTopHbIe BETUYNHBI, OTIEPAIIMH C BEKTOPAMH, 1
MMPOEKIIMUA BEKTOPOB
4 Pannyc-BexkTop MaTepralibHON TOYKH, 1
NepeMeleHue Ha MI0CKOCTH
5 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHUE 1
6 Pemenue 3agau no reme "PaBHOMeEpHOE 1
MPAMOJIMHEHHOE JBUKEHUE"
HepaBHoMepHOE NPAMOJIMHEITHOE IBUKEHUE.
7 CpenHss ©1 MTHOBEHHAsI CKOPOCTh TeJla U 1
HEPaBHOMEPHOM JIBUKCHHUU
JlaboparopHas padota "Onpenenenue cpeaHeit
8 CKOPOCTH CKOJIbKEHHsI OpYCKa WIIH JIBUYKEHUS 1 1
1apyKa 1o HaKJIOHHOM IJIOCKOCTH"
9 PaBHOYyCKOpEHHOE MPSMOJIMHEIHOE IBHKEHHUE. 1
Yckopenue
10 CKopocTh paBHOYCKOPEHHOTO MTPSMOJIMHEMHOTO 1

nsxenus. ['paduk ckopoctu




11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBUKEHUA"

12

[lepemernienue npu paBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBHOKEHUN

13

JlaboparopHas padota "OnpeneneHrne yCKOpeHUs
Tea PU paBHOYCKOPEHHOM JIBUKEHUU 110
HaKJIOHHOM TUI0CKOCTH"

14

Pemenue 3amau no teme "lIlepemenienue npu
PaBHOYCKOPEHHOM MPSIMOJTUHEHHOM JABUXKEHUH"

15

JlabopaTtopHnas pabota "MccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIDKCHHUH 0€3 HauaJlbHON
ckopocTH"

16

I'padmyeckas uHTEpIpETaLlUs YCKOPEHUS,
CKOPOCTH, MMPOMUJIEHHOTO MYTH U MEPEMELICHUS
JUTS IPSIMOJIMHENHOTO JTBUYKEHUS

17

Pemenue 3agau mo reme "['paduueckas
HWHTEpIIpETaIUs YCKOPEHUsI, CKOPOCTH,
MIPOMICHHOTO ITYTH ¥ TIEPEMEIICHUS JIJIs
MPSAMOJIMHEHHOTO JIBH>KEHUA"

18

Yckopenue ¢cBo001HOTO najaeHus. OIbIThI
["anmunes

19

Pemenne 3agau mo reme "YckopeHrue cBOOOHOTO
nageHusa"

20

JIBr>xeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

21

Pemenue 3anau no teme "JIBwkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"




Jlaboparopnas padota "VcciienoBaHue IBUKCHUS

22 TeJa, OPOIIEHHOTO MO YTIIOM K TOPH30HTY"

23 Pemenue 3agau mo teme "J{BmkeHUE 1Mo
JEHUCTBUEM YCKOPEHHUs CBOOOHOTO MajieHus"

24 JIBUKEHHE 110 OKPYKHOCTH

o5 JInneliHasa U yriaoBas CKOPOCTb, IEPUO U
yacToTa

26 CKOpOCTh U YCKOPEHHE MPU JBUKEHUU TIO
OKPYXHOCTH

27 Pemenue 3agay nmo teme " J[Bumxenue mo
OKpyXHOCTH"
VYpoxk-koupepenius "PacrnoznaBanue u

28 MpHOIMKEHHOE OTIMCAHUE PA3IMIHBIX BUIOB
MEXaHUYECKOTO IBUKECHUA"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHn4ecKoe OBWKEHUE U CIIOCOOBI €ro
onucanus"

30 KonTtponbHas padoTa o Teme "MexaHn4ueckoe
NIBIKEHHUE U CIOCOOKBI ero ornucanus”

31 [TepBriii 3akoH HeroToHa. Bektop cuibl

32 Bropoii 3akon Hetotona. PaBHoelicTByromas
cuia

33 Tperuii 3akon HeroTona. Cynepno3unus cui

34 Cuna ynpyrocru. 3akoH ['yka

35 Pemenwue 3anau no teme "Cuna ynpyroctu"
JlaboparopHas padota "MccrnenoBanue

36 3aBUCHMOCTH CUJIBI YIIPYTOCTH, BOBHUKAIOILIEH B

NPY)XHHE, OT CTENeHHU AeopMaIiy MPY>KUHBI"




37

Cuna tpenus. Koaddunment rpenus

JlaboparopHnas padota "Onpenernenue

38
Koa(UIIMeHTa TPEHUS CKOJIBKEHUS"
JlaboparopHuas padota "Hccrnenoanue

39 3aBUCHUMOCTH CHJIBI TPEHUS CKOJILKCHHUS OT CHIIBI
HOPMAaJILHOTO J1aBJICHUS"

40 JIBMKEHHE Tl IO OKPYKHOCTH 01 IEHCTBUEM
HECKOJIbKUX CHJT

41 3axoH bepHymu u nogbEMHas cuia Kpbliia
VYpoxk-koupepenius "CoBpeMeHHbIE JIeTaTeIbHbIE

4 ammaparsl, Cy/ia Ha MOJBOJHBIX KPBUIbSX,
AQHTUKPBUIO HAa CKOPOCTHBIX aBTOMOOMIISIX.
JIBr>keHue noes3aa Ha MarHUTHOM Mo Tytike"

43 Cuia TSHKeCTH Y 3aKOH BCEMUPHOTO TITOTEHUS

44 JIBuKeHue Tel BOKPYT TPaBUTALIOHHOTO IIEHTpA.
[IepBas kocMHUeckas CKOPOCTh

45 HeBecomocTh 1 neperpys3ku

46 PaBHOBecue MaTepuaibHOM TOYKU. AOCOTIOTHO
TBEPJIOE TEJO

47 MowmeHT cuibl. [IpaBuno MOMEHTOB

48 Ypok-uccnenoanue "OnpeneneHue eHTpa
TSYKECTU Pa3IUYHbIX Te"

49 HNmnynsc tena. M3menenne umimyibca. UMmynbsce
CWJIBL. YIIPYroe U HEeYnpyroe B3auMo/IeiiCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCa

51 PeakTuBHOE NBUXKEHUE




Pemenue 3aau no teme "3akoH coXpaHEHHUs

52 nMmIyasca. PeaktuBHoe nBukeHue"

53 Mexanunueckasi paboTa U MOITHOCTb

54 PaboTa cuibl TSDKECTH, CHIIBI YIPYTOCTH U CHJIIBI
TPECHHUS
JlabopaTtopHas pabota "Onpenenenue padoThb

55 CWJIBI TPEHUS IIPH PABHOMEPHOM JBUKEHUU TEJIA
10 TOPU30HTAIBHON OBEPXHOCTH"

56 CBs13b oHEpTUH U pabOTHI
JlabopaTtopHnas pabota "Onpenenenue padboThI

57 CWJIBI YIPYTOCTH IIPU MOABEME Tpy3a C
HCI0JIb30BAHNEM HEMOJIBUKHOTO U TOJIBUKHOTO
0J10KOB"

58 [ToreHumansHas SHEPTH

59 Kunernueckas sueprus. Teopema o
KUHETUYECKON dHEPrUun

60 3aKOH U3MEHEHHUS U COXPAaHEHUSI MEXaHUYEeCKOM
SHEPruu

61 Pemrenue 3aga4q mo reMme "3aKOHBI U3MEHEHUS U
COXpAaHEHUS MEXAaHUYECKOU dHeprun"

62 [ToaroToBka K KOHTPOJLHON paboTe MO TeEMe
"B3zaumopelictBue Tea. 3aKOHbI COXpaHEeHUs "

63 KontponbHas padoTa o teme "B3aumoelictBue
TeJ. 3aKOHbI cOXpaHeHus"
KonebarenbHoe nBuxenne. OCHOBHbIE

64 XapaKTepUCTUKU KOJeOaHU: Iepro/I, 4acToTa,

AMIIIMTya




MareMaTuyecKkuii U NpyKUHHBIM MASITHUKH.
JlaboparopHnas padota "MccrnenoBanue

05 3aBUCHMOCTH TIepH0/I1a KOJIeOaHH rpy3a Ha HUTH 05
OT JUIMHBI HUTH"
JlaboparopHas padota "HMccrnenoanue

66 3aBHCHMOCTH TIEPHOJa KOJICOaHUH PYKUHHOTO 1
MasiTHHKa OT Macchl rpys3a”

67 lMapmonnueckue kosiedanus

68 JlabopaTtopHnast padora "M3mepeHue yckopeHus 1
cBoOoIHOTO majgeHus"

69 3aryxaromue kojaebaHus. BeiHyX/1eHHbIE
Kosebanus. Pezonanc

70 [IpeBpaienue 3HEPTHA TIPH KOJICOATEITHHOM
JIBUKEHUHN
VYpok-uccnenoanue "[IpoBepka HE3aBUCUMOCTH

71 nepuoja KojiebaHuM rpy3a, MOABEIICHHOTO K 1
JIEHTE, OT Macchl rpy3a"

7 MexaHn4YecKue BOJIHBI: MPOJIOJIbHBIE U
MonepeyHbIe

73 CBolicTBa MEXaHWYECKUX BOJIH. JlJIMHA BOJIHBI U
CKOPOCTh €€ pacipOCTpaHEHHS
Ypok-uccnenosanue "Habmronenune

74 nHTepdepeHny 1 JUdpaKIuyd BOJIH Ha 1
MOBEPXHOCTH BOJIbI"

75 Ypok-koHpepenus "MexaHU4YeCKre BOJTHBI B
TBEpOM Teie. CelicMuueckue BOIHbI"

76 3Byk. PacmipoctpaHenue u oTpakeHHe 3ByKa

77 Pemenwue 3anau no teme "3Byk"




Ypok-uccienoBanue "IKCepUMEHTAIbHOE

78 OTIpeIeIeHNe TPAHUI] YACTOTHI CIIBIITUMBIX
3BYKOBBIX KOJIeOaHMA"

79 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUI
pe30HaHC.

80 Ypok-uccienosanue "Habmonenue u
00BsICHEHHE aKyCTUYECKOTo pe3oHaHca"
WNnudpa3Byk u ynaptpassyk. Kondepenmus

81 "Hcnonb30BaHue yabTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSX"

82 DNEeKTPOMarHUTHOE MOJI€ U AJIEKTPOMAarHUTHbIE
BOJIHBI

83 CBo¥icTBa AIIEKTPOMArHUTHBIX BOJTH
VYpoxk-koudepennus "llkana 31eKTpOMarHUTHBIX

84 BOJIH. Mcronp30BaHKe 3IIEKTPOMArHUTHBIX BOJIH
IUIA COTOBOM cBsA3U. Pamnomokanusa. Kocmuueckas
CBA3B "

85 Pemienue 3a1a4 Ha onpeaeneHe 4acToThl U
JUIUHBI 3JIEKTPOMAarHUTHOMN BOJIHBI

86 OneKkTpoMarHuTHas npuposa ceera. CKopoctsb
CBeTa

87 BonHoBble cBolicTBa cBeTa: MHTEpdepeHLus 1
Tudpakims

88 JlydeBasi MOJiesIb CBETa U T€OMETpHUUECKast
onrtuka. MlcrouHuku cera

89 [IpsimonMHeltHOe pacpocTpaHeHUe CBeTa.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxeHus ceera. [1nockoe 3epkaino




[Toctpoenue nzobpaskeHui, CHOPMUPOBAHHBIX

91
3epKaJIoM

92 [Ipenomnenue cBera. 3aKOH MPETOMIICHUSI CBETA.
[TonHoe oTpakeHue cBeTa.

JlaboparopHuas padota "Hccrnenoanue

93 3aBUCHUMOCTH YIJla IPEJIOMJIEHUS OT yriia
MaJIeHHs CBETOBOTO JIyya Ha TPaHMIIE «BO3AYX-
CTEKIIO»"

94 VYpoxk-uccnenoanue "AHanu3 u 00bSICHEHUE
ONTUYECKOTO MUpaka"

VYpoxk-koudepenius "Vcrnonp3oBaHne MOJHOTO

95 BHYTPEHHETO OTPA’KECHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"

96 Jlun3za, X011 Tydel B TUH3E

97 ®dopmyia TOHKOU JIUH3BI
JlabopaTtopHnas pabota "Onpenenenue GOKyCHOTO

98 PACCTOSTHUS U ONTHYECKOM CHIIBI coOMparomei
JUH3BI"

99 [Tony4yeHue n300pakeHHI ¢ ITOMOIIIBIO
coOMparoIel U pacCEMBAIOIICH JINH3
Ypok-koupepenuus "[Ipunmun neicTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOII, TEIECKOTI,
(doTtoanmapar)"

101 I'ma3 kak ontuyeckas cucreMa. ban3opykocTs u
JATbHO30PKOCTh
Paznoxxenue 6enoro ceeta B criekTp. OMbITHI

102 Herotona. CnoxeHne crieKTpaJbHbIX [[BETOB.

Hucnepcus ceera




Ypok-npaktukym "HaOmoeHue u o0ObsICHEHNE

103 OTIBITOB I10 PA3JIO’KEHUIO OEJIOr0 CBETA B CIIEKTP.
[omy4yenue 6e0ro BETa MPH CII0KEHUH IBETOB"

104 OmnbiThl Pesepdopra u muranerapHast MoJieNb
aToma

105 [Tocrynater bopa. Moznens aroma bopa.
Hcnyckanue U MorjoneHne cBeTa aTOMOM.

106 KBanrsl. JInunelituatbie crieKTpsl

107 VYpok-npaktukym "Habiro1eHue CIuIOmHbIX U
JIMHEWYATBIX CIIEKTPOB MU3JIy4YECHHS U UCITyCKAHHS"

108 PagnoaxtuBHOCTH. Anb(a-, 6eTa- u ramma-
W3ITy4eHus

109 Crpoenue atromHoro siapa. Hykionnas Moens
aTOMHOTO siipa

110 PannoaktuBHBIC peBparnieHus. M30Toms

111 [Tepuon momypacnazna
Ypoxk-koudepennus "JleiicTBHE paiiOaKTHBHBIX

112 M3JIYYCHHUH Ha )KMBBIC OPTaHU3MBI. 3aluTa OT
paaMOaKTUBHOTO M3JIy4eHUs"

113 SnepHble peakiyy. 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MAaCCOBOTO YHCEN

114 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U
SHEPruun

115 Pemenue 3aau no teme "SnepHble peakiuu.
DHeprus cBsa3u"

116 Peakuuu cunTe3a u aenenus saep. Mcrounuku

sHepruu CoJiHIA U 3BE3 ]




Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

117 "
DKosorndyeckue npooIeMsl siepHOif SHepreTuku"
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

118 "Konebanus u BoJiHbL. CBETOBBIE U KBAHTOBBIC
sBieHusa"

119 KonTtponsHas padora o teme "Konebanus u
BOJIHBEL. CBETOBBIE I KBAHTOBEIE SIBIICHUA"

120 Pemenne pacuetHbIx 1o Teme "MexaHnyeckoe
nBIOKeHue"

121 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX 3a/1a4 110
teMe ""B3aumopeiicTBue Tem"

122 Pemenne pacyeTHBIX M KaUE€CTBEHHBIX 3aa4 110
TeMe "3aKOHbI COXpaHEHUs SHEPTUU U UMITyJIbca"

123 JlaGopaTopHbie paboThI 10 TemMe "MexaHu4eckoe
nBIkeHue"

124 JlaGopaTopHbie pabOTHI 1O TEME
"BzaumoaeiictBue Ten"

125 JlaGopaTtopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MBbI"

126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX 3a/1a4 110
teme "TemnoBsie npouecch”

127 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX 3a1a4 110
teme "BrnaxxHOoCTh"

128 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX 3a1a4 110
teme "KIIJ] TerioBeIX aBurareneit'”

129 Pemrenne pacyeTHbIX M KaYECTBEHHBIX 33a4 10

TeMme "3aKOoHBI TOCTOSHHOTO TOKA"




Pemenne PACUYCTHBIX U KaUCCTBCHHBIX 3a/1a4 110

130 1
teme "KIIJ] anekrpoycTtaHOBOK"

131 JIabopatopHbie pabOTHI IO TeMe "3aKOHBI 1
MMOCTOSTHHOTO TOKa"

132 Jlaboparopubie paboThI 1o Teme "CBeToBBIC 1
siBJIeHHS "

133 Pabora ¢ TexcTtamu o Teme "3aKOHbBI COXpaHEHUS 1
B MexaHuKe"

134 Pa60Ta"c Tekctamu 1o Teme "Konebanus u 1
BOJIHBI

135 Pabota ¢ Texctamu o Teme "CBeToBbIC SIBIICHUS" 1

136 PaboTa c rexctamu o teme "KBanToBas u 1
anepHas ¢puzuka"

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 24.5







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SBJICHUS MO ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh  MpOSIBIEHWE  M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpPY’KaI0IlleM MHpPE, B TOM YHClie (PU3NUECKHE SIBJICHUS B IPUPOJIE, TPH ITOM
MEepPEeBOJIUTh MPAKTUYECKYIO 33Jauy B Y4eOHYIO, BBIJENATH CYIIECTBEHHbIE
CBOMCTBa (ITpU3HAKK) PUZNYECKUX SBICHUN

1.4

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA TeNl W (DU3WYECKUE SIBIICHUSI, UCIIOIB3YS
(u3nueckre BEIUUMHBI, TPU OIMCAHUH MTPABHJIBHO TPAKTOBATh (DU3NYECKUIT
CMBICTT MCIOJIb3YEMbIX BEJTUUYHMH, UX 0003HAYEHUS U €TUHHUIbI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (OPMYNbI, CBA3BIBAIOLIME JaHHYIO (U3UYECKYIO
BEIMYMHY C JPYTUMU BEJIMYMHAMHU, CTPOUTh TpapuKkud H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHHUS U IPOLECCHI,
UCIOJIB3YS U3YUEHHBIE 3aKOHBI, IIPU TOM JIaBaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alMCBhIBaTh €r0 MaTEMaTHYECKOE BhIPAKEHUE

1.6

00BSACHATH (pU3HUECKUE SBIICHUS, IPOLECCHl U CBOMCTBA Tell, B TOM YUCIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOru4ecKux
mraroB ¢ omopoi Ha 1 — 2 WM3y4eHHBIX CBOMCTBa (DPU3MUECKUX SBIICHUH,
(bu3MUeCKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

pewaTh pacy€THbIE 3a/1au B 1 — 2 1elCTBUS, UCIIOIb3Ys 3aKOHBI U (hOpMYIIbI,
CBsI3bIBalOIIME (PU3NYECKHUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a7a4u
3aMUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (U3UYECKUE BEITUYMHBI B
dopMynbl M TPOBOAUTH pacuéThl, HAXOJUTh CIPABOYHBIE JIAaHHBIE,
HeoOXoluMBbIe JUIs  pELIeHHs 3a/ad, OLCHHMBATh  PEATUCTUYHOCTD
HOJy4eHHOU (pr3nUecKOl BEINUMHBI

1.8

pacro3HaBaTh IpOOJEMBbI, KOTOpblE MOXHO pEUIMTh MpPH [OMOIIHU
(U3NYECKUX METO/I0B, B ONMUCAHUU UCCIIEIOBaHMS BBIIENATH MPOBEPIEMOE
MpearnookeHne (TUIoTe3y), pa3iuiyaTh U HHTEPIPETUPOBATH MOJTyISHHBIH




pe3yNbTaT, HAXOJIUTh OMIMOKH B XOJE OIBITA, JENaTh BHIBOJBI IO €ro
pe3yiapTaTam

1.9

MIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3UUECKUX SIBICHUIN MM (PU3HUECKIX
CBOMCTB Ten: (hOpMYyIHpPOBATh MPOBEPSEMbIEC IMPEANOI0KEHUS, COOHPAThH
YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYyJOBaHUs, 3alMCHIBATh XOJ OMBITA H
(hopMyIMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TPSMBIE H3MEPEHUSI C UCIOJIB30BAaHUEM AaHAJIOTOBBIX M
UPPOBBIX TPUOOPOB, 3AMUCHIBATH TOKA3aHHUS IIPHOOPOB C yIETOM 33aJaHHOM
a0COIIOTHON MOTPEIIHOCTH U3MEPEHUN

1.11

MIPOBOJUTH UCCIIEJOBAaHNE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMUYUHBI OT
APYrOol € UCIIOJIB30BAaHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTb B
IJIAaHUPOBAHUM Yy4E€OHOTO HCCIIeI0OBaHMs, COOMpaTh YCTAHOBKY U BBITIOJIHATD
U3MepeHusi, Clenyd MPeUIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPE3YJIbTaThI
MOJIyY€HHOHN 3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHJIE TNPEIAJIOKEHHBIX
TabIUI ¥ rpauKOB, J1e1aTh BHIBOBI 110 PE3YyIbTaTaM HUCCIIETIOBAHUS

1.12

MPOBOJUTH KOCBEHHBIE M3MEpEeHUs] (U3MYECKUX BEIUYMH, CIeAys
MPEII0OKEHHOW WHCTPYKIMU: TPU BBINOJHEHUM HW3MEpEeHUul cobupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U  BBIYMCIATH 3HA4YEHHE HMCKOMOM
BEJINYMHBI

1.13

coOro1aTh MpaBwWiia TEXHUKKU 0€30MacHOCTH MpHu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh NPUHLHUIBI JIEHCTBUA NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MNPUHLHUIBI  JEHCTBUS  U3YYEHHBIX MNpuOOpPOB U
TEXHUYECKUX YCTPONCTB C MOMOINIBIO UX ONUCAHUS, MCMOJIb3ysd 3HAHUS O
CBOMCTBaX (hM3MUECKUX SIBJICHUM W HEOOXOIUMble (DU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

IPUBOJIUTH MPUMEPHI (HAXOAUTh HH(OOPMAIIHIO O IPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUS  (PU3MYECKMX 3HAHWW B TOBCETHCBHOW JKHU3HU JUIS
obecrieueHust 6€301aCHOCTH MPU OOpaIIeHUH ¢ TPUOOPaAMU B TEXHHYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOICHUSI HOPM SKOJIOTUYECKOTO
TIOBEJICHUS B OKpYIKalOIIeh cpejie

1.16

OCYILIECTBIIATH OTOOpP MCTOYHUKOB HMH(popmamuu B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHMM W NyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHPOpMaLIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYHUBONMIN MOXKET ObITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3aJlaHUil Hay4yHONOMYJISAPHYIO
JAUTEPATYpy (PU3HYECKOTO COJIEpXkKaHMs, CIPABOUYHBIE MAaTE€pPHAaJIbl, PECYpPCHI
cetu MHTepHeTr, Binaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOM CHCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaUU (PU3NIECKOTO COJICPIKaHUs, B TOM




qrcie MyOoarudHO AeaTh KPaTKUE COOOLICHUS O Pe3yNIbTaTax MPOEKTOB HITH
y4eOHBIX MCCIIEJOBAHUHN, MPHU ATOM T'PAMOTHO HCIIOJIB30BATh H3Y4YEHHBIN
MOHATUHHBINA ammapaT Kypca (U3HKH, CONpPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IpU BBIIIOJHEHUH Y4E€OHBIX NPOEKTOB M MCCIEIOBAHUN paCIpeneisTh
0053aHHOCTM B TpyNIE€ B COOTBETCTBUU C IIOCTAaBIECHHBIMU 3aJayaMu,
CIEIWTHh 32 BBIIOJHEHHEM IUIAaHA JCHMCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAQJ B  JIEATEJBHOCTh  IPYINIbl,  BBICTPauBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBAsE MHEHUE OKPYKAOIIUX

8 KUIIACC

Kox
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

HUCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HIECKOE SBICHUE

1.3

pacrio3HaBaTh  NPOSIBJICHUE HM3YyYCHHBIX  (DU3MUYECKMX  SBICHHWHA B
OKpYIKAroIlleM MUPE, B TOM YHCIIe PU3MUECKUE SIBICHUS B IPHPO/IE, TIPH ITOM
MEPEeBOANTH MPAKTHUECKYIO 33/1a4y B Y4EOHYIO, BBIICNATH CYIIECCTBCHHBIC
CBOMCTBA (TPU3HAKHU) (PU3UUECKHUX SBIICHUM

1.4

OTHCHIBATh M3yYCHHBbIE CBOWCTBA TeNl M (PU3WYECKHUE SBIICHHUS, UCTOJIb3Ys
(u3nyecKkue BeIUUMHBI, TPU OIMCAHUH MTPABUIIBHO TPAKTOBATh (PU3NUECKHIA
CMBICIT HCIIOJIb3YeMbIX BEJIMYHMH, O00O3HAUEHUS U E€AWHULBI (PU3HUYECKUX
BEJIMYMH, HaXOAUTh (OPMYIIbI, CBS3bIBAIONIME JaHHYIO (DU3MYECKYIO
BEJIMYMHY C JIpYTUMHU BEJIUYUHAMH, CTPOUTh TIpaduKkd H3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BETMUHH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA MW IIPOLECCCHI,
HCITOJIb3YA U3YUCHHBIC 3aKOHBI, ITPU 5TOM J1aBaATh CJIOBECHYIO (1)OpMy.]'II/IpOBKy
3daKOHa M 3allMCbIBATb €TI0 MATEMATHYCCKOC BbIPAKCHUC

1.6

O0O0BACHATH (I)I/ISI/I‘ICCKI/IC IpoueCcCol U CBOMCTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTC chyauHﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH 00BsicHeHHE U3 1 — 2 JIOrHYeCKHuX
maros € IMOMOIIIBIO 1 -2 N3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBJIeHI/IP’I,
(I)I/ISI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTU

1.7

pelaTh pacy€THbIE 3a/1auu B 2 — 3 AeHCTBUS, UCIIONIb3Ys 3aKOHBI U (hOpPMYIIHI,
CBsI3bIBalOIIMeE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBHS 3a7a4M
3aIUCBIBATH KPATKOE YCIIOBUE, BBISBIIATH HEAOCTATOK JAHHBIX JUIS PEILICHUS
3aauu, BbIOMpPATh 3aKOHBI U (HOPMYINbI, HEOOXOOUMBIE sl €€ pelIeHHs,




MPOBOJIUTH pacuéThl M CPAaBHUBATH IOJIyYCHHOE 3HAYCHHE (HU3NYECKOM
BEJINYMHBI C U3BECTHBIMU JAHHBIMHU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPELIUTh MPH MOMOIIU
(U3NYECKUX METO/IOB, HCIOJb3ysd ONHCAHUE HCCICIOBAHUS, BBIIACIATDH
IPOBEPSIEMOE  TNPEANOJIOKEHHE, OLEHUBAaTh MPABWIBHOCTh  HOPSIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

IIPOBOJIMTH OTIBITHI 110 HAOTIOACHUIO (PU3UICCKUX SBIICHUHN WIN (PU3HUSCKUX
CBOUCTB Tell: (POpPMYIIMPOBATH TPOBEPSEMbIC IMPEIIOJIOKCHHS, COOMPATh
YCTaHOBKY W3 TIPEIOKCHHOTO O0OPYIOBAHHSI, OMKCHIBATH XOJ OIBITA U
(hopmMyIUpOBaTh BBIBOJIBI

1.10

BBIIIOJIHATD MIPAMBIC UBMCPCHUA C UCITOJIB30BAHHUEM aHAJIOTOBBIX HpI/I60pOB n
JaTYUKOB (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, CPABHUBATL PE3YJILTAThI I/ISMepeHI/Iﬁ C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH

1.11

MIPOBOJUTH UCCIIEJIOBAaHUE 3aBUCUMOCTHU OJHOW (PM3UYECKOW BETUYHUHBI OT
OPYrol €  UCHOJIb30BAaHMEM  NPSIMBIX  HM3MEPEHUN:  IUIaHUPOBATH
HCCIIeIOBaHUE, COOMpPATh YCTAaHOBKY M BBIMOJHITH H3MEPEHHUS, CIENys
MpEeIIOKEHHOMY  IUIaHy,  (UKCHpOBaThb  pe3ylbTaThl  MOJYYEHHOMU
3aBUCHUMOCTH B BUJIE TaONIUI U IpadUKOB, AeJIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0OBAaHUS

1.12

MIPOBOJUTH KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BEJIMYHMH: IJIAHUPOBATh
U3MepeHusi, CcoOupaTh  HKCIEPUMEHTaJbHYIO  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BETUUMHBI

1.13

coOo1aTh MpaBwWiia TEXHUKH 0€30TacHOCTH MpU paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHLUIBI  JIEHCTBUS  U3YYEHHBIX HOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SABJIEHUH U  HEoOXonuMmble  (uU3MUeCcKHe
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHUYHBIM PHUCYHKAM, COCTaBISITh CXEMBI
ANEKTPUYECKUX IIETIeH C IMOCIIeI0BATEIbHBIM U TapajuIeIbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3linyasl YCIOBHbIE O00O3HAYEHHUS SJIEMEHTOB JJIEKTPHUECKUX
nenei

1.16

IPUBOIUTH IPUMEPHI (HAXOAUTh UH(OPMALIKIO O IPUMEPaXx) MPAKTUYECKOTO
UCTIONIb30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEIHEBHOW IKH3HU  JUIS
obecrnieueHns 0e30MacHOCTH MPH 0OpaIlleHnu ¢ TPUOOpaMu U TEXHUIECKUMHU
yCTPOMCTBaMH, COXPaHEHUS 37JI0POBbS U COOIOICHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEN cpene

1.17

OCYIICCTBJIATL IIOHUCK HHq)OpMaI_IPII/I q)HSH‘leCKOFO COACPIKaHUA B CCTU
I/IHTepHCT, Ha OCHOBE HMCIONIUXCS 3HAHHH U I'IYTCM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX UCTOYHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas ABJIACTCA
HpOTHBOpC‘IHBOfI WA MOYET OBbITh HCI[OCTOBCpHOﬁ




1.18

HCII0JIb30BaTh IIPU BBIIOJIHEHWU YYEOHBIX 3a/JlaHUi HAy4YHO-TIONYJISIPHYIO
JaUTEpaTypy (HU3MYECKOrO COJCPKAHMUS, CIPABOYHBIC MAaTEPHUAJIbI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpa3oBanus HH(GOPMAIUY U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIE NHCBMEHHBIE W KpaTKHWE YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMIO H3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
COJIEp’KaHHUs, B TOM YUCJIE MYOJUYHO MPEACTABIATh PE3YIbTATh IPOEKTHON
WIM UCCIIEJ0BATEIbCKOMN NEATENHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYCHHBI TOHATUHHBIA anmapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHHE NIPE3CHTAIUEN

1.20

NP BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M UCCIEAOBAHMM (PU3MUECKHUX
MIPOLIECCOB pacHpenesiaTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUH C
ITOCTaBJICHHBIMU 33Ja4aMH, CJIECIUTH 3a BBIIIOJIHEHUEM IUIAHA JICHCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JEeSATEIBbHOCTD TPYIIIBI, BBICTPanBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKThI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasiinyaTth SABJIICHHA II0 OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOE (bHSH‘lCCKOC SIBJICHUC

1.3

pacrio3HaBaTh  NPOSIBJICHUE  HM3YyYCHHBIX  (DU3MUYECKMX  sBICHHHA B
OKpYIKaroIlleM MUPE, B TOM YHCIIe PU3HMUECKHUE SIBICHUS B IPUPO/IE, IIPH ITOM
NIEPEBOJIUTh MPAKTHYECKYIO 3a/1auy B Y4eOHYIO, BBIIENATH CYIIECTBCHHBIC
CBOMCTBA (ITPU3HAKHN) (PU3UUECKHUX SBIICHUM

1.4

ONMCBIBATh M3y4YECHHBbIE CBOICTBA TeNl M (hU3MUYECKUE SBJICHUS, MCIIOJIB3YS
(u3nyeckre BeIUYMHBL, IPU ONMCAaHUM IPABUIBHO TPAKTOBATh (PU3HUECKUIL
CMBICJI HCIIOJIb3YEMBIX BEJIMYMH, O00O3HAYECHUS U EJUHULBI (PU3UUYECKUX
BEJIMYMH, HAXOIUTh (OPMysbl, CBS3BIBAIOLINE JaHHYIO (DU3HUYECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpadUKd H3YUYEHHBIX
3aBUCHUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)I/I3I/I‘ICCI(I/IC ABJICHUSA W TIPOLCCCHI,
HCITOJIb3YA U3YUCHHBIC 3aKOHBI, ITPU 3TOM J1aBATh CJIOBECHYIO (I)OpMy.]'II/IpOBKy
3dKOHA U 3a1rCbIBATh €0 MAaTCMATUYCCKOC BBIPAKCHHUC

1.6

OOBSCHATH (1)I/IBI/II-ICCKI/IC nmponeccoel U CBOICTBa TCJI, B TOM YHCIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapPaKTCPa: BbIABJIATH




MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 2 — 3 JIOrMYECKHX
IIaroB C MOMOINBIO 2 — 3 HM3YYEHHBIX CBOWCTBA (PU3MUECKUX SBIICHHM,
(U3NIECKUX 3aKOHA MIIK 3aKOHOMEPHOCTH

1.7

peuaTh pacu€THbIC 3a/1a4u (ONMUpAIOLIMecs Ha CUCTEMY U3 2 — 3 ypaBHEHHUH ),
UCTIOJIB3YSI 3aKOHBI U (JOPMYJIBI, CBSA3BIBAOIINE (PU3NICCKUE BEIIMIMHBI: Ha
OCHOBE aHaJM3a YCIIOBHS 3a/I1a4dl 3aliChIBaTh KPATKOE YCJIOBHE, BBISBISATH
HEIOCTAIONINE MM M30BITOYHBIC JaHHBIC, BHIOWPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOMUMBIC JIIi  PEIICHHS, TPOBOJUTH PacuéThl W  OICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO pEUIUTh TMPU TOMOIIH
(UBUYECKUX METOJOB, HCMOJIb3ysd OINHMCAHWE WCCIECOBAHUS, BBIICIAThH
MpoBEpsieMOe  TPEANOJIOKEHHE, OICHUBATh MPABWIBHOCTH  TOPSJIKA
MPOBEJCHUSI  WCCIEAOBAHMS, JIeNaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOIEHUN U OTIBITOB

1.9

IIPOBOAWUTE OIIBITHI ITO Ha6J'IIO}IeHI/IIO (1)I/ISI/I‘IeCKI/IX SIBIICHUH WIN (1)H31/I‘—I€CKI/IX
CBOMCTB T€J: CAMOCTOSITENIbHO COOMpPaTh YCTAHOBKY U3 M30BITOUHOTO Habopa
000py/I0BaHus, OMUCHIBATh XOJI OTbITA U €r0 Pe3yNbTaThl, (HOPMYIUPOBATH
BBIBO/IbI

1.10

MIPOBOJUTH MPHU HEOOXOJUMOCTH CEpUI0 NPSIMBIX H3MEPEHM, Onpeaemnss
CpemHee 3HAYCHHME HU3MepsieMol BenmuuuHbl ((POKYCHOE paccTOosHHE
cobmparomeid JUH3bI), OOOCHOBBIBaTH BHIOOpP crmoco0a HW3MepeHus
(m3mepuTensHOTO TIPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBUCUMOCTEH  (U3MUECKUX BEIUYHH C
WCIIOJIb30BAHUEM NPSIMBIX H3MEpPEHUil: IIaHUPOBaTh HCCIIEJOBAHUE,
CaMOCTOSITENIBHO ~ COOMpaTh  yCTaHOBKY, (UKCHpOBAaTH  Pe3yibTaThl
MOJIy4€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaOIULIU TPadUKOB,
JIeNiaTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEIOBAHUS

1.12

IIPOBOAMUTHE KOCBCHHBIC H3MCPCHUA (bHSH‘leCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MEPCHH, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIIOJHATH
HU3MCEPCHUA, CIICAYA HpeﬂHO)KCHHOﬁ HHCTPYKIIUH, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI 1 AaHAJIM3UPOBATH ITOJIYYCHHBIC PE3YIIbTAThHI C y‘IéTOM SaﬂaHHOﬁ
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOIr0aTh MpaBuiia TEXHUKH 0E€30MMaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
00opyI0BaHUEM

1.14

pa3in4aTb OCHOBHBIC TIPU3HAKHW U3YYCHHBIX (bH3quCKHX MOJETIeH:
MaTcpHaJibHad TOYKa, a0COJIFOTHO TBépI[OC TECIIO, TOYEYHBIN HCTOYHUK CB€Ta,
JIy4, TOHKad JIMH3a, IUJIaHCTapHad MOJCIIb aTOMad, HYKJIIOHHAass MOJICIIb
ATOMHOTO sApa

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JEeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha UX ONUCAHUS, UCIIOJIB3YS 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIG (1)I/I3I/ILICCKI/IC
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAThL CXEMbI U CXECMATUYHBIC PUCYHKH H3YYCHHBIX TCXHUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB IIPU
peIICHNN y‘-IGGHO-HpaKTI/I‘-IeCKI/IX 3aia4, OIITUYCCKUEC CXCMBbI IJId ITIOCTPOCHU A
M300paXeHUH B IJIOCKOM 3epKaJie M COOMpAroNIei TuH3e

1.17

IPUBOIUTH IPUMEPBI (HAXOAUTH HH(OPMALIMIO O IPUMEPaX) MPAKTUYECKOTO
UCTIOJBb30BaHUS  (PU3MUECKUX 3HAHWW B TOBCETHEBHOW JKHU3HU JUIA
obecrieyeHns 6€30MaCHOCTH MPU OOpAIICHUN C TPUOOPAMHU B TEXHHUECKIMH
yCTpOMCTBaMH, COXpPaHEHUS 3[J0POBbs U COONIIOIEHNS HOPM 3KOJIOTHYECKOI0
MOBEJICHUS B OKPYXAIOIIEH cpeae

1.18

OCYILIECTBIIATh TOUCK HH(pOpPMaUUU (U3NYECKOTO COACPKAHHUS B CETH
WNuTepuer, camoctosiTenbHO (GOpMYIUpPYs MOUCKOBBIM 3ampoc, HaXoAWUTh
MyTU ONpENeNIeHNs JIOCTOBEPHOCTH MOJYy4EeHHOW HMH(OpMalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTIOJIHUTEIBHBIX HICTOYHUKOB

1.19

WCII0JIb30BaTh IPU BBINOJHEHWU Y4EOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3UIECKOro CoAep KaHHMsI, CIIPABOYHBIC MAaTePHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeobpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I5[ Ha OCHOBC
nHopMallMd M3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJAEp KaHMUs,
MyOJIMYHO MPEACTaBIATh PE3yNbTaThl MPOEKTHON WM HCCIEeI0BATEIbCKON
JIEATEIIbHOCTH, MIPH 3TOM I'PaMOTHO HCIIOJb30BaTh U3YYECHHBIN MOHSITHITHBII
anmaparT HM3y4aemoro pasiena (QU3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIKNEH C yIETOM 0COOCHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

IpU  BBIMOJHEHUH Y4YEOHBIX TMPOEKTOB M UCCIEAOBAaHMM (PU3MUECKUX
IPOLIECCOB paclpedensiTh OO0S3aHHOCTH B TpYIIe B COOTBETCTBUM C
MOCTABJICHHBIMU 3aJjauaMU, CJIECIUTHh 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBaTb COOCTBEHHBIH BKJIaJ B
NeSITeNIbHOCTh T'PYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
IPOSBIISL TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
paszaesia  3j1eMeHTa

®U3UKA U EE POJIb B IO3HAHWHU OKPYXXAIOIIETO MHUPA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

®usnka — Hayka o npupone. SBienus npupoasl. Ousnyeckue
1.1 SIBIICHUS: MEXaHWYeCKHe, TEIJIOBLIE, AIEKTPUUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE

O®uznyeckue BeMUUUHBL M3MepeHue QU3NYECKUX BEIUYMH.
1.2 dusnueckue prOOpPHI. [TorpemnuocTs WU3MEPEHUM.
MexnyHapoaHas cucTeMa eIMHUIL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
1 13 MOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBUKEHHUE THUIOTE3,
' AKCIIEPUMEHT o MPOBEPKE THIIOTE3, o0BsACHEHNE

HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIEJIeH

[IpakTrueckue paboOTHI:

N3Mepenne pacCTOsTHUM.

15 N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
' Onpenenenue pa3MepoB MaJIbIX TEJ.

WN3mepenne  TemiepaTyppl IpU  [OMOIIM  KMJIKOCTHOIO

TEPMOMETpA U JaTYUKa TEMIIEPATyPhl

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIBI, X PAa3MEPHI. OHBITBI,

2.1 JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE BEIICCTBA
99 JIBmkeHre dacTuil BemiecTBa. CBsA3b CKOPOCTH JIBMOKCHHS
' 4acTuIl ¢ Temreparypoii. bBpoynoBckoe nemwxkenue, nuddysus
53 B3aumoielicTBHE YacTHI] BEIIECTBA: IPUTHKEHUE U
' OTTaJIKMBAHUE
2 ArperaTHble COCTOSIHUS BELIECTBA: CTPOSHHUE T'a30B, KUIKOCTEH
94 U TBEPIABIX (KPUCTAUIMUECKUX) Ted. B3auMocBsI3b MexAy
' CBOMCTBaMH BELIECTB B PAa3HBIX arperaTHbIX COCTOSIHUAX U HX
ATOMHO-MOJIEKYSIPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTdeckue pabOTHI:
2.6 Ornenka auaMeTpa aToMa METOJIOM PSAOB (C MCHOJB30BaHUEM

¢dororpaduii).




OnbITh IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITel 1O OOHAPYKEHHIO JEHCTBHS CHJI  MOJIEKYJSIPHOTO
IPUTSKEHUS

JABVOKEHUE U

B3AVIMOJIEMCTBUE TEJI

3.1

Mexanndeckoe IBH)KEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE
JBWKECHUE

3.2

Ckopoctb. CpenHsisi CKOPOCTb IIPU HEPABHOMEPHOM JBUKEHHH.
Pacuér myTu 1 BpeMeHU IBUKCHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLMU. B3auMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUS! CKOPOCTH ABWXKEHUS Tell. Macca kak Mepa
WHEPTHOCTH TeJa

3.4

IlimorHoctes BemectBa. CBS3b IUIOTHOCTA C KOJMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

HBJ’IGHI/IG TATOTCHUA U CUJIA TAXKCECTHU. CI/IJ'Ia TSIOKECTHU Ha )IPYFI/IX
mitagerax. Bec Terxa. HeBecomocTts

3.8

Cuna tpenusa. TpeHHne CKONMbXEHUSI U TpeHue Mokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9

CroxxeHue CWJI, HampaBJICHHBIX IO OJHOW  MIPSIMOM.
PaBHOelicTBYIOIIAS CHIT

3.10

[IpakTrueckue paboOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHHS (LIapuka B
KUAKOCTH, MOJIENIN 3JIEKTPUUECKOr0 aBTOMOOUIIS U TaK Jajee).
Omnpenenenre cpeaHel CKOPOCTH CKOJNBXKEHUs Opycka WU
HIapuka Mo HaKJIOHHOW muiockoctu. OmnpezneneHue MIOTHOCTU
TBEpAOro Tena. OIMBITB, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD
pacTspkeHus (IedopMaliun) NPy>KUHBI OT MPHJIOKEHHON CHIIBI.
OnbITh, JEMOHCTPUPYIOIIHE 33aBUCHUMOCTh CHJIBl TpPEHUs
CKOJIbKEHHSI OT Beca Tela U XapakTepa COMPHUKACAIOIIUXCS
MOBEPXHOCTEH

3.11

dusnueckue SBICHUS B npyupoac: IMIIPHUMCPbBI ABHIKXCHUA C
pa3siIMdHbIMU CKOPOCTAMHU B JKUBOM U HEKHBOM IIpupoac,
JIECTBUE CHIIBI TPCHUSA B IPUPOJAC U TEXHUKC

3.12

Texaudeckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/IC TBépZ[Ol"O tena. CrocoOsl YMCHBIICHUA U YBCIIMUCHUS
JaBJICHUA

4.2

JlaBnenue rasza. 3aBUCHMOCTb JaBJCHHUS Taza OT 00bEMa,
TeMIIepaTyphbl




4.3

Hepeﬂaqa JaBJICHUA TBép[[BIMI/I TCJIaMU, X KUJKOCTAMHU U Ira3daMu.
3akon Ilackans. [IneBMaTHUYeCKUE MaIIUHEI

4.4

3aBUCUMOCTD JABJICHUA JKUJIKOCTH oT TTyOUHBI.
luppocratnyeckuii  mapagokc. CooOmarommecss  COCY/bI.
I'mapaBnuyueckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u armocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUsI  BO3AYIIHOW  o0Ooiouku  3emum.  OnsiT
Toppudernu. 3aBHCUMOCTh aTMOC(HEPHOTO AABJICHHUS OT BHICOTHI
HaJl ypOBHEM MOPS

4.6

N3mepenue armocdepHoro aasienus. [Ipubops! ans usmMmepeHus
aTMOC(hepHOTO JTaBJICHUS

4.7

JlelicTBUE KHUIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEIO.
BrrTankusaromias (apxumMenoBa) cuia. 3aKkoH Apxumena

4.8

[InaBanme ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BoJe OT 00BEéMa
MOTPYKEHHOW B JKUIKOCTh dacTu Tena. OmnpeseneHue
BBITAJIKUBAIOLIEH CHJIBI, JE€HCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAIKWUBAIONICH CHIIBI,
JNEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAIKMBAIOWIECH CHUIIBI,
JIEHCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B
JKHUJIKOCTh YacTH Tella HW OT IUIOTHOCTH  KHJKOCTH.
KoncTpynpoBanue apeomerpa Wil KOHCTPYUPOBAHHUE JIOAKU U
OIpEICIICHUE €€ TPY30T0IbEMHOCTH

4.10

duzndeckue SBICHHUSI B npupoac: BIHUAHHUC aTMOC(i)epHOFO
JaBJICHHA Ha JKUBO OpraHusm, ILIaBaHUEC pBI6

411

Texuuueckue yCTpoiicTBa: coooaromnecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOITHOCTD, DHEPT M

5.1 Mexanudeckasi pabora

5.2 MexaHnuyeckasi MOIIIHOCTb

53 [IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IJIOCKOCTb.
' [IpaBuio paBHOBecHs pbIyara

5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky

55 «3onotoe mpaBuno» MexaHuku. KoadduiueHnt mnone3Horo
' NercTBUS MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas 3HEPTUU TeNa, MOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus




58 [lonnass MexaHuveckass »dHeprus. 3aKOH HM3MEHEHHS U
' COXpaHEHUs MEXaHUYECKOU SHEPTUU
[IpakTuyeckue pabOTHI:
Onpenenenne pabOTBl CWIIBI TPEHUS TMPU PABHOMEPHOM
59 JIBIDKEHMM  Tela 10  TOPU3OHTAIBHOW  TOBEPXHOCTH.
' HccnenoBanue ycinoBuid paBHoBecus peruara. Msmepenne KITJ]
HAaKJIOHHOM IUIOCKOCTU. M3ydyeHue 3akOHa COXpaHECHUS
MEXaHUYECKOM SHEPruu
5.10 ®u3n4ecKue ABICHUS B IPUPOJIE: PbIYATrU B TEJIEC YEIIOBEKA
511 TexHuyeckue ycTporucTBa: pbluar, NOJABMKHBIA U HETIOABUKHBIN
' 0JIOKH, HAKJIOHHAS TIOCKOCTh, TPOCTHIE MEXAaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pas3aesia  3J1eMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETHUYECKOU TEOPHH
6.1 cTpoeHusl BemiecTBa. Macca u pazMmepbl MOJEKYNI. OTMbITHI,
' MOATBEPKIAOLINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSTHHI
' BenlecTBa. Kpucrannuueckue u amopdHbie Tena
6.3 OOBsicCHEHHE CBOWMCTB Ta3oB, JKHAKOCTEH W TBEPIBIX TEI Ha
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETUYECKON TEOpUHU
6.4 CMmauuBaHuE U KallWUISIPHBIE SIBJICHUS
5 6.5 TenoBoe pacIMpeHHe U CKATHE
6.6 Temnepatypa. CBsA3b TeMIEPATypbl CO CKOPOCTBIO TEIIOBOTO
' JBUKEHHUSI 4aCTHUIL
6.7 Buyrtpennss oueprus. CnocoObl H3MEHEHHs BHYTPEHHEH
' SHEPTrUU: TeIUIonepeaaya U COBEpIIeHUE pPabOThI
6.8 Buapl  Temmonepepauu: — TEIJIONPOBOAHOCTb,  KOHBEKIUS,
U3JIy4eHHE
6.9 KonnuecTBo TemnoTel. Y ienbHas TEMIOEMKOCTh BEIIECTBA
6.10 TermooOMeH U TeIJIOBOE paBHOBEcHE. YPaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne u OTBEplEBaHME KPUCTAUIMUECKHX BEIIECTB.
' VnenbHas TEMI0TA MIaBIECHUS




[TapooOpazoBanue u koHjaeHcanus. Vcmapenuwe. Kurmenue.

6.12 YaenvHas TEIUIOTa napooOpa3zoBaHusl. 3aBUCUMOCTH
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO aBICHUS
6.13 BnaxxHocts Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeibHAas TEMJIOTa CTOPAHUS
6.15 [punnunsr pabotsl TemoBbix asurateneit KIIJ[ termoBoro
' nBurarens. TemioBble ABUraTeNy U 3alllUTa OKPYXKaIOUIei cpeibl
6.16 3aKOH COXpaHEHUs W IMPEBPALICHUS HSHEPrUM B TEIUIOBBIX
' nporeccax
[IpakTnueckue pabOTHI:
OnpIThl 1O OOHAPYKEHUIO JEHCTBUS CHJI  MOJEKYJISIPHOTO
IPUTSKEHUS.
OnpITHI 1O BBIPAIIMBAHUIO KPHUCTAJJIOB MOBAapEHHOMN COJM WM
caxapa.
OnpiTel 1O HAOMIOAEHUIO TEIJIOBOIO PACIIUMPEHHs TIa30B,
KUAKOCTEN U TBEPBIX TEII.
Omnpenenenre JaBleHNs BO3/lyXa B OajsIoHe MITPHIIA.
OnBITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD JJABJICHUS BO3AYyXa OT
ero o0bEmMa 1 HarpeBaHUs WIH OXJIAXKICHUS.
6.17 [IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA
' KUAKOCTU B TEPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.
HaGmronenne w3MeHEeHHMsT BHYTPEHHEH DSHEpPruM Tela B
pe3ynbTraTe Terionepeaadn U paboThl BHEITHUX CHUIL.
HccnenoBanue sBIEHUS TeIIOOOMEHa TMpPH CMEIIMBAHUU
XOJIOJTHOM U TOpsiYEH BOIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOW IpH
TEII0O0OMEHE C HAarpeThIM METAJUTMUECKUM LUIHHIPOM.
Omnpenenenue yaenbHOM TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiiecca uCHapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Omnpenenenue yaeabHOM TEIUIOTHI TUIaBICHUS JIbJIA.
duznyeckue SBICHUS B MIPUPO/IC: OBEPXHOCTHOE HATSKEHUE U
6.18 KallWUIAPHBIE SIBICHUS B NPUPOJE, KPHUCTAIUIBI B TMPUPOE,
' uznyyenne ColHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpU3bI;
oOpa3oBaHue poChl, TYMaHa, UHEes, CHera.
Texuuueckue yCTpOICTBa: KalWIISIPBI, MPUMEPBI
MCIIOJIb30BAaHUsl KPUCTAJJIOB, JKUJKOCTHBII TEPMOMETP, AATUUK
6.19 TEMIIEPATYpbl,  TEPMOC, CHCTEMa  OTOIUIEHHS  JOMOB,

TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOMHA, JBUTATelb
BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3HCKTpI/I3aL[I/IH TCII. I[Ba poaa SJICKTPUUCCKUX 3apsAa0B




B3aumopnelictBue  3apspkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX TENl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIAMH )
Onekrpuueckoe mnose. Hanpsmk€HHOCTh AJIEKTPUUECKOTO TOJIA.

7.3 [lpyHuun  cynmepno3uiuM  3JIEKTPUYECKHX  mojedl  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn JNEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
7.4 anekrpudyeckuii 3apsa. Crpoenune aroma. [IpoBogHuku u
TUDJICKTPUKU
7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
76 DNeKTpUUECKU TOK. Y CIOBHS CYILIECTBOBAHUS AIEKTPHUUECKOTO
' ToKa. ICTOYHMKN MOCTOSTHHOTO TOKa

77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TETUIOBOE, XUMHUYECKOE,
' MarHUTHOE). DIIEKTPUUECKHUI TOK B JKHIKOCTSIX U Ta3ax

7.8 Onekrprueckas nenb. Cuia Toka. JIeKTPUYECKOe HAPsHKEHUE

79 ConpoTHuBi€HUE TPOBOJHUKA. YIEIbHOE CONPOTHBIIEHUE
' BEILECTBA

7.10 3axon OMa 1 ygacTka 1enu

7.11 [TocnenoBarenbHOE U MAPAIICIHHOE COSAMHEHUE MPOBOTHUKOB

712 PaGoTa u MONTHOCTH 3JIEKTPpUUECKOTO TOKa. 3akoH J[koyms —

' Jlenna

213 DneKTpuyYecKre Ieny U NOTPeOUTENN AIEKTPUIECKON SHEPTUH B

' owiTy. KopoTkoe 3aMbIkaHne

214 [Tocrosinuple ~ MarHUTHL.  B3aumopeiicTBHe  MOCTOSHHBIX

' MarHuTOB

715 MaruauTHOoe noje. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHUe s

' XKHM3HU Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE T0JIE€  DJIEKTPUYECKOTO TOKa.

' [IpumeHeHue 1eKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM.

217 DneKTpoaBUraTeNb  MOCTOSHHOTO  Toka. Mcmosib3oBaHue

' JNIEKTPOJBUTaTENe B TEXHUYECKUX YCTPOHCTBAX M Ha
TpaHCIIOPTE

718 Onpitel @apanes. SIBneHHE SIEKTPOMArHUTHOM WHIYKIIUU.

' IMpaswuiio Jlenra
OnektporeHepatop. CrnocoObl TOTYYEHHS] DIIEKTPUUECKOU

7.19 SHEPrUU. DIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPrUuu
[IpakTdeckue pabOTHI:

7.20 OnBITH IO HAOMIOCHUIO AIIEKTPU3ALMU TeNl MHAYKIHEH U MPU

COIIPUKOCHOBCHUU.




HccnenoBanue neCTBUS IIEKTPUUYECKOTO MOJISL HA MPOBOJIHUKH
U JUDJIEKTPUKHU.

COopka u mpoBepKa pabOThI AEKTPUIECCKON MU OCTOSTHHOTO
TOKA.

N3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO dYepe3
pE3UCTOp, OT COMPOTHUBIICHHUS PE3UCTOPA W HAIPSKEHUS Ha
pe3ucrope.

ONbITEL, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTBH AJIEKTPUUECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIATH
MOTIEPEYHOTO CEUEHUs U MaTepHuaa.

[TpoBepka TpaBuiIa CIIOXKEHUS HaInpsHDKEHU N npu
MOCJIeIOBATEILHOM COEIUHEHUU ABYX pe3ucTopoB. IIpoBepka
npaBujia JUIsl CUJIBI TOKa TPH TapaieIbHOM COEAMHEHUH
pesuctopoB. OmnpeneneHue pabOTHI DIEKTPUUYECKOTO TOKa,
uaymero — depes  pesucrop.  OmpeneneHue  MOUTHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIASISIEMOM  Ha  PE3UCTOPE.
HccnenoBanme 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO dYepe3
JaMIIOYKy, OT HampsbkeHuss Ha Heill. Omnpenenenne KITJ]
HarpeBatens. lccnenoBaHMe MAarHUTHOTO —B3aUMOJIEHCTBUS
NOCTOSIHHBIX ~ MarHUTOB.  VI3ydeHWe  MarHMTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB NpPU MX OOBEIMHEHUU U pa3JIeNICHUU.
HccnenoBanue AelCTBUS ANEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OIbITl, JAEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI
B3aMMO/JICHCTBUS KATYIIKK C TOKOM W MarHuTa OT CUJIbI TOKa U
HaIpaBlIeHUs TOKA B Karyiike. M3ydeHue neiicTBUsl MarHUTHOTO
1oJis Ha MPOBOJHUK ¢ TokoM. KoHcTpyupoBaHue u u3ydyeHUe
paboThl 3JIEKTPOJIBUTATEISI. N3mepenne KITA
ANEKTPOABUTaTEIbHON YCTaHOBKU. OIBITHI MO HCCIEAOBAHUIO
SIBJICHUS ~ DJCKTPOMAarHUTHOM  WHAYKIUHU:  HCCIIEIOBAaHUE
U3MEHEHU 3HaYCHHs U HAIIPABIICHUS MHIYKIIHOHHOTO TOKa

dusnyeckue SBICHUS B NpHUPOAC: IJICKTPUYCCKUC SABJICHUA B
aTMOC(I)epe, QJICKTPHUYCCTBO JKHBBIX OPraHU3MOB, MAarHuTHOC

721 nosie 3emiH, Apeiid MONIOCOB, POJb MAarHUTHOTO TMOJIA AJis
YKU3HU Ha 3emJie, MOJIAPHOE CUSHUE
TexHuueckue  yCTpOWCTBA:  DJIEKTPOCKOI,  aMIIEpMETP,
BOJIBTMETP, PEOCTAaT, CUYETYMK IJIEKTPUUYECKON DHEpPruw,
7 99 3IEKTPOOCBETUTENIbHbBIE puOOPHI, HarpeBarebHbIC

ANEKTPONIPUOOPHI (TPUMEPHI), HNEKTPHUUECKUE MTPETOXPAHUTENH,
3JEKTPOMArHuT,  BJIEKTPOABUTrATENb  MOCTOSIHHOIO  TOKa,
reHepaTop MOCTOSIHHOTO TOKa




9 KUIIACC

Koz Konx snementa [IpoBepsieMble 3JIEMEHTHI COIepKaHUS
pazzena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe ABuxkeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCUTETHLHOCTh MEXaHUYECKOTO JIBHKCHHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
8.4 HepaBHomepHOe mpsimonuHeitHoe aABmkeHue. CpenHss U
' MT'HOBEHHAsI CKOPOCTH TeJla IPH HEPABHOMEPHOM JIBHIKECHHUH
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKECHUE
8.6 CBoboanoe nagenue. OnbiTer ["amues
PaBHOMEpHOE ABMkeHME MO OKpyxkHOCTH. [lepnon m gacrora
8.7 oOpareHusl. JIuneitnas u yriioBas CKOpPOCTH.
LleHTpOocTpeMUTEIEHOE YCKOPEHUE
8.8 [TepBrriit 3akoH HeroToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [IpuHIIUTI CYTIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHus: cuia TPEHMsI CKOJBKEHHUS, CHJIa TPEHHUS IMOKOS,
' Jpyrye BUJbI TPEHUS
8.14 Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE
' CBOOOJHOTO MaJACHUS
8.15 JBwxenue maHer Bokpyr Cousnpa. IlepBas kocmuyeckas
' cKkopocTh. HeBecoMocCTh U meperpysku
8.16 PaBHOBecue MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 PaBHOBecue TBEPAOro Teia C 3aKPEIUIEHHON OCHIO BpAICHHSL.
' MowmenT cuibl. LlenTp Tsxectn
8.18 Nmnynsc Tena. M3Menenue ummynbca. IMIynsc cHITbI
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
8.9 Pabora cun TsKecTH, ynpyroctd, TpeHus. CBs3b 3HEPruM U
' paboThI
8.93 [ToTeHumanpHast SHEprusi Tena, MOJHIATOTO Haj MOBEPXHOCTHIO
' 3emun
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHUHETUYECKON SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckue pabOTHI:

OrmpenenieHue cpelHed CKOPOCTH CKOJBXEHHS Opycka Wiu
JBUKEHUS IIapuKa IO HaKJIOHHOM IuiockocTH. OmnperneneHue
YCKOpEHUsl Tela TMpU PABHOYCKOPEHHOM JBW)KEHHMU IO
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanue  3aBUCMMOCTH  IYTM  OT  BPEMEHM  IpHU
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayalbHON CKOPOCTH.
[IpoBepka runoTessl: €ciiu MpU paBHOYCKOPEHHOM JIBUKEHUH 0€3
HAYaJIbHOM CKOPOCTH MYTHU OTHOCSTCS KaK psiJi HEUETHBIX YHCE,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIbI
HOpMasbHOTrO AaBieHud. Omnpenenenue kodhuuueHTa TPeHUs
CKOJIbKeHus. OnpeneneHne )KECTKOCTH MPYKUHbI. OnpenesieHne
paboThl CUJIBI TPEHUS IpPU PABHOMEPHOM JBI)KEHUHU Tella IO
TOPU3OHTAIbHON MoBepxHOCTH. OmpeneneHre padOThl CHIIbI
yOpYyrocTH MpH  NOIbEME TIpy3a C  HCHOJb30BAaHUEM
HEMOABM)KHOTO U MOJABM)KHOTO OJIOKOB

8.28

dwusndeckue SBICHUS B TPUPOJIC: IPUIIUBHI U OTIIUBBI, IBH)KCHHUE
iaHeT COJTHEYHOW CHUCTEMBI, PEaKTHBHOE JBIKCHHUE KHBBIX
OpraHu3MOB

8.29

Texnuyeckne yCTpONCTBa: CHUAOMETP, AATYUKU MOJOKEHUS,
PacCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI

KonebaTtenpHoe JBHIXXCHHC. OCHOBHEIE XapaKTCPpUCTUKU

91 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUTUTYAA
9.2 MaremaTtuueckuii W TPYKUHHBIM MasTHUKU. [IpeBpaieHue
' SHEPTHH MPHU KOJeOATeTIbHOM JIBUKESHUN
9.3 3aryxaromiue konebanus. BeinyxaeHHbie kKojebanus. Pesonanc
Mexanndeckue BOJHBL. CBOHCTBA MEXaHHMYECKHX  BOJIH.
9.4 [IpoaonbpHbIE U MTONIEPEYHBIC BOJIHBI. JIJTMHA BOJIHBI K CKOPOCTBD €€
' pacnpocTpaHeHus. MeXaHW4YeCKHe BOJIHBI B TBEPAOM Tele,
CEHCMHUYCCKHUE BOJIHEI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHHE 3ByKa
9.6 Nndpa3Byk u ynbTpa3sByk
[IpakTdeckue pabOTHI:
Omnpenenenre 4acTOTHI U IEpUOa KoJeOaHut MaTeMaTHIeCcKOro
9.7 MasTHHKA.

Onpe,ueneHI/Ie YaCTOTbI U IICpHUOA KoJIeOaHMt MMPY>KUHHOT'O
MassTHHKa




HccnenoBanue 3aBUCHUMOCTHU nepuoaa KoJeOaHuit
MOJIBEIICHHOTO K HUTH TPy3a OT JUIMHBI HUTH. VccnemoBaHue
3aBUCHUMOCTH TIEpUOoJia KOJIeOaHUU MPYKUHHOTO MAasiTHHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBHCUMOCTH Tiepuoja KosieOaHuit
rpy3a, MOJBEIICHHOTO K HHUTH, OT MAacChl Ipy3a H KECTKOCTH
NpYXUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TaIcHUS
Odusnyeckue SIBIICHUS B MPHUPOJC: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH,
9X0
9.9 TexHuyeckue ycTpoucTBa: 3X0JIOT, UCIIOJIb30BAaHUE YIbTPA3BYKa
' B OBITY U TEXHHKE
DJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE MoJie. DJIeKTPOMarHUTHbIE BOJIHBI. CBOICTBa
' SIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 3eKTPOMarHUTHBIX BOJH
103 DnexkTpoMarHuTHas nmpupojaa ceera. CKopocTh cBeta. BoaHOBEIE
' CBOWMCTBA CBETA
10 [IpakTnueckue pabOTHI:
10.4 N3ydeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOMIBHOTO TenedoHa
105 ®du3nvecKue SBICHUS B TPHUPOJE: OHUOJOTHYECKOE JICHCTBHE
' BUMMOTO, YIBTPAdHOIETOBOTO U PEHTTEHOBCKOTO H3Ty4CHHUN
106 TexHHUYECKHE YCTPOWCTBA: WCIIOJIb30BAHHUE 3JICKTPOMArHUTHBIX
' BOJIH /IJIS COTOBOM CBSI3U
CBETOBBIE SBJIEHU S
11.1 JlyueBas monens cBeta. MIcTOUHHMKHM cBeTa
11.2 [IpssMonMHEITHOE pacIpOCTpaHEHHE CBETA
11.3 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTPaKEHHS CBETa
114 [Ipenomnenne cBera. 3akoH mpenomieHus cpera. [lomHoe
' BHYTPEHHEE OTPaKCHUE CBETA
11.5 JIunza. Xop nyyelt B IHH3E
11 11.6 OnTuueckas cucrema doToanmnapara, MUKPOCKOIa U TEeJIECKOIa
11.7 I'ma3 xak onTuyeckas cucreMa. bau30pykocTh U JaabHO30PKOCTh
118 Paznoxxenne Oemoro cBera B crmekTp. OmnbiTel HproTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jlucnepcus cBera
[IpakTdeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yIila OTPAXKEHHs CBETOBOT'O JIyda OT
11.9 yriia najgeHusl.
N3ydyeHne xapakTepUCTHK HM300pa)KeHUs MpeaMeTa B IJI0CKOM
3epKaie.




HccnenoBanue 3aBUCMMOCTH YIJla PEIOMIIEHUS CBETOBOTO JIyda
OT yIJla MaJeHUs Ha TPaHMILIE «BO31YX — CTEKIJIO».
[Tonydenune n300pakeHM ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne (OKYCHOTO pPACCTOSIHUS M ONTHYECKOW CHIIBI
COOMPAIOIIEH JIMH3HI.
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OMNBITH 10 BOCIPHUSTHIO I[BETA MPEJAMETOB MPH WX HAOIIOACHUH
4epe3 IIBETOBbIC (DUITBTPHI
®uznueckue sBiaeHUs B npupoje: 3atMeHus ConHua u JIyHsl,
11.10 [[BETa TeJ, ONTHUYECKHE sBIeHUA B aTtMocdepe (1BeT Heba,
pedpakums, pagyra, MUPax)
11.11 TexHuyeckue yCTpoiiCTBa: OYKH, MEpUcCKom, ¢oToamnmapar,
' OINTHYECKHE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA
121 OmneiTel Pezepdopna u mutanerapHas mojenb atoma. Mojenb
' aroma Bopa
12.2 Ucnyckanne wu  morjomieHue cBera aToMoM. KBaHTHI
' JIuneiyaThblie CIIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
12.4 Crpoenue aTtoMHOro siapa. HykinoHHas mMozesb aTOMHOTO sJipa.
' 3oTomst
125 PagnoaxTtuBHble mpeBpamienus. [lepron nomypacnaga aTOMHBIX
' anep
126 SlnepHbple  peaknuu. 3aKOHBI COXPAHEHUSA 3apsAIOBOTO U
' MacCOBOI'O YHCell
12.7 DHeprus cBS3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
12 128 PeaK"I_II/II/I cuHTe3a u aeneHus saep. Mcrounuku sneprun CouHia
U 3BE31
12.9 Snepnas sHepreTuka. JleiicTBUE paguOaKTUBHBIX U3JTyYCHUN Ha
' YKUBBIE OPraHU3MBI
[IpakTueckue pabOTHI:
Habnroienue CrulomHbIX U TMHEWYaThIX CIIEKTPOB U3TYYCHHUS.
12.10 HccnenoBanne TPEKOB: HW3MEPEHHE DSHEPIHMH  YaCTHUIIBITIO
TOpMO3HOMY TIyTH (TI0 hoTOrpadusim).
N3mepenue pagnoakTuBHOrO (poHA
duznyeckue SIBIICHUS B pHupoe: €CTeCTBEHHBIN
1211 paJMOaKTUBHBIM (OH, KOCMHUYECKHE Iy4d, paJuO0aKTUBHOE
' U3Ny4eHHe MPUPOIHBIX MHUHEPAIOB, ACHCTBHE PaTUOAKTHUBHBIX
U3ITyYeHHUI Ha OpraHu3M YeJIoBeKa
12.12 TexHudyeckue yCTPOMCTBA: CHEKTPOCKOI, WHAMNBUAYAIbHBIN
' N03UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0mero oopazopanusi Ha ocHoBe PI'OC

[Nonnmanue ponu Pu3MKM B HAyYHOH KapTHHE MHpPa; CPOPMHPOBAHHOCTD
0a30BBIX MPECTABICHUI O 3aKOHOMEPHOM CBSI3U U M0O3HABAEMOCTH SIBJICHUI
MPUPOJIBI, O POJU SKCIEPUMEHTa B (PU3UKE, O CHUCTEMOOOpa3yroleil poau
(¢u3MKM B pa3sBUTUU E€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHH, 00
IBOJIIONMM  (PU3MYECKUX 3HAHMM M WX poJid B  LEJIOCTHOU
€CTECTBEHHOHAayYHOW KapTHHE MHpa, O BKJIAJE POCCUNCKUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BICHEHHUE MTPOLIECCOB OKPYKAIOIIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHJAX MarepuH (BEIIECTBO U MO0J€), O JABMKEHHUU Kak criocode
CYLIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUs
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUN NPUPOJBI (MEXaHUYECKHUX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE PA3JIN4aTh SIBICHUS
[0 ONHMCAaHUID MX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SBJICHUE; YMEHHE paclo3HaBaTh
MPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKPYKAIOIIEM MHUpE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBAaMH TOHSITHITHOTO armapara U CHMBOJHUYCCKOI'O sA3bIKa
(1)I/I?>I/IKI/I U HCIIOJIB30BAHHUE HX IJId PCIICHUA y‘ICGHBIX 3a1a4; YMCHHUC
XapaKTepu3oBaThb CBOMCTBaA TECII, (1)I/ISI/I‘I€CKI/I€ ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'IBHBIC N OMIINPUYICCKHUE 3aKOHBI

VYMeHnune oOIHCHIBAaTh HN3YYCHHEBIC CBOMCTBa Tel H (bl/ISI/ILICCKI/IC SIBJICHHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMU METOZOB HAy4HOT'O MO3HAHUS C Y4ETOM COOJOAECHUS
npaBui 0€30MacHOro Tpy/aa: HabmoJeHne (PU3NUYECKUX SIBICHHIM:

YMEHHE CaMOCTOSTENIbHO COOMpPATh AKCIEPUMEHTANbHYIO YCTAHOBKY W3
JAHHOTO Habopa 000pylOBaHMS 10 MHCTPYKLMH, OMMCHIBATH XOJ| OIbITA U
3aIUCBIBATH €T0 PE3YNIbTaThl, (POPMYIUPOBATH BBIBOIbI;

IpOBEEHUE NPSAMBIX M KOCBEHHBIX H3MEPEHUil (U3NYECKUX BEIWYMH:
YMEHHE  IUIAaHUpPOBAaTh  H3MEPEHHUs,  CaMOCTOSITENIbHO  coOMpaTh
JKCIEPUMEHTAJIBHYIO YCTAHOBKY I10 WHCTPYKLUH, BBIUYHCIATH 3HAUYEHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJIyYEHHBIE PE3YJABTAThl C YUETOM 3aJaHHOMU
HOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BaHU;
CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY U MPOBOJUTH
HCCIIEIOBAaHUE II0 MHCTPYKLIMH, MPEACTABIATH MOIYYEHHBIE 3aBHCHUMOCTH




(U3NYECKUX BEIWYHMH B BUJIE TAONUI U TPa(UKOB, yYUTHIBATh NOTPEIIHOCTH,
JIEJIaTh BBIBOJBI 10 PE3YJILTATAM MCCIICIOBAHUS

[TonnManue XapakTEpHBIX CBOWCTB (DM3MYECKUX MOJeNel (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJEJIU CTPOCHUS ra3oB, JKUAKOCTEH u
TBEPABIX TeN, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO
S1pa) ¥ YMEHUE PUMEHATh UX ISl 00bsACHEHHS (PU3NIECKUX MTPOLIECCOB

YMenune O6’I)$ICH$[TI) (1)I/I3I/I‘-ICCKI/IG MpouecChbl U CBOMCTBA TCJI, B TOM 4YUCJIC U B
KOHTCKCTEC CI/ITyaIII/Iﬁ IMMPAKTUKO-OPUCHTHUPOBAHHOI'O Xapakrepa, B
HqaCTHOCTH, BBISIBJISATH IMPUYIUHHO-CJICACTBCHHBLIC CBsA3U nu CTPOUTH
0OBSICHEHHE C OMOpPOM Ha W3YYCHHBIE CBOWCTBA (PU3UUYECKUX SIBJICHUM,
(bu3MYecKue 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETH

YMmenue pemare pacy€THble 3a/1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKHE BEIMYMHBI, B YaCTHOCTH,
3aMMCchIBaTh KPaTKOE YCIIOBUE 3aJaud, BBISABIATH HEJOCTAIOLIUE JaHHbIC,
BBIOMpaTh 3aKOHBI W (POpPMYIBI, HEOOXOMWMBIE JUIsi €€ peIleHus,
WCIIOJIb30BaTh CIIPAaBOYHBIE JlaHHBIE, MPOBOJUTH Pacuy€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJYYEHHOTIO 3HAa4YeHHUsS (PU3MUECKON BEIWYMHBI; YMEHUE
OTIPEeNeNsATh Pa3MEPHOCTh (PU3UUECKOW BEJIMYMHBI, TIOJYYEHHOW TMpH
pELIeHUH 3a/1aun

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHcCJie OBITOBBIX MHPUOOPOB, W TPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB MO UX OMHCAHMIO, UCIIOJIb3YSl 3HAHUSA O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOOX0IUMBbIe (PU3HYECKHE 3aKOHOMEPHOCTH

10

YMeHue HUCMob30BaTh 3HAHHUS O (PU3WYCCKUX SBICHUSIX B IOBCEIHEBHOMN
KU3HU I oOecredeHusi Oe30MacHOCTH MIPH OOpaIleHHH C OBITOBBIMH
npuOOpaMU M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3/I0POBBS H
COOJIIOZICHUST HOPM DKOJIOTHYECKOTO IMOBEJCHHMS B OKpPYXKAIOIIEH Cpee;
NOHMMAaHHE HEOOXOJUMOCTH MPUMCHEHHS JIOCTMDKCHUH (U3MKH U
TEXHOJIOTUH JUISl pallHOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M HpPEACTaBICHUs  HMHMOpMAIUU
¢u3nyeckoro - colepXkaHusg C  MCIOJb30BAaHMEM  MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
HOJy4eHHOM uHQOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHUKOB; YMEHHE MCIIOJIb30BaTh IPHU BBIMOJIHEHUU
y4eOHBIX 3aJaHUil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy  (U3MYECKOTro
COJZIep’KaHus, CIIPAaBOYHbBIE MAaTEPHUAIIBI, peCcypchl ceTH MHTEpHET; BiageHue
0a30BbIMM HaBbIKaMM NpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYI'yl0; yMEHHUE CO3/1aBaTh COOCTBEHHbIE MTUCbMEHHBIE U YCTHBIE
COOOLIeHNs Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsiemMblii 31eMEeHT COePKAHUSA
ox

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD

JABMOKCHUA

PaBHOMepHOEe W HepaBHOMepHOe [BIDKeHHEe. CpenmHsisi ckopocTh. Dopmyna it
1.2 | BbIumcieHus cpeanei ckopocTu: v = S/t

PaBHOMEpPHOE TTPSAMOIMHEHOE JBIKEHNE. 3aBUCUMOCTh KOOPJIMHATHI Te€Jla OT BPEMEHHU
B ClIydyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBIKEHUS:

1.3 x(f)=x,+vt

I'paduku 3aBUCUMOCTH OT BpEMEHH IS MPOEKIIMU CKOPOCTH, MMPOEKIIMU NIEPEMELIEHUS,
ITYTH, KOOPJAMHATHI IIPX PABHOMEPHOM IMPSMOJIMHENHOM JIBUKEHHUA

3aBHCUMOCTb KOOpDJMHAThl Tela OT BPEMEHM B Cllyda€ pPABHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO IBUXKECHHUS:

Sx(t) = Vo, * t+ay»

] [y

@opmynbl A TPOEKIHUH MEPEMELIEHUSs], TPOECKIIMU CKOPOCTH U MPOEKIUN YCKOPEHHUS
MIPU paBHOYCKOPEHHOM IPSIMOJTMHEHHOM JIBUYKEHUH:

2
1.4 .s]_(r)=vm_-r+a].-%~
U.\'('f)zuﬂ.\'_H:f\' 1,

a, (f)=canst,

3 3

2 21_4
Uay Uiy .Sy

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHH JISI MPOCKIHUU YCKOPCHUS, IMPOCKIUNU CKOPOCTH,
ONpOCKOHUU TMEPEMCUICHHA, KOOPAWHATBHI IIPH PABHOYCKOPCHHOM HpHMOHHHeﬁHOM
JABMXKCHHUH

CBoOomHoe manenue. Dopmynbl, ONKMCHIBAIOIIKME CBOOOJAHOE TMAJCHHE Tela IO
BEPTUKANH (IBWKEHHE Tela BHH3 WJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3E€MIIN).

L5 I'paduxy 3aBUCUMOCTH OT BPEMEHHM JJISl MPOEKLUH YCKOPEHHUSI, IPOESKIIMU CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MAJICHUHU TeJla 110 BepTHKAIU
CKOpOCTh paBHOMEPHOTO JBHKEHMS T€Ja 110 OKpY>KHOCTH. HarpaBieHue ckopocTH.
L6 dopmyna i BEIYUCIEHUS] CKOPOCTH Yepe3 painyc OKPYKHOCTH U NepHO OOpalleHus:

27R
V=TT




LlenTpocTpeMuTenbHOE yecKOpeHue. HanpasieHne neHTpOCTPEMUTETLHOTO YCKOPCHUSI.
CDOpMy.]’Ia JJIL BBIYUCIICHUSA YCKOPCHUA:

_w
W R
®dopmyina, CBSI3bIBaIOIIAs IEPUO]] U YACTOTY OOpallleHUs:
Vv = L
T

Macca. ITnotHOCTS BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_m

1.7, PTF
1.8 | Cuna — BextopHas puznyeckas BenmuuHa. CI0XKEHUE CHIT
1.9 | SBnenue unepuuu. [lepsrrii 3axoH HeroToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS TeJIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =-F
Tpenue nokos U TpeHUe CKOJIbKEeHUsI. PopMyIia sl BBIYUCIECHUS MOAYJISI CUIIBI TPEHUS
CKOJIbYKEHUS:
. F_=u-N
1.12 p =M
Hedopmarnus tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aeopmamuu
(3akoH ['yka):
1.13 F=k-Al
BcemupHoe TAroreHue. 3akoH BCEMUPHOTO TATOTEHHUS:
My -1,
F=Gg.—L1 2
1.14 R-

Cuna TsHKeCTH. YCKOpeHI/IC CB060I[H01"0 naaCHHA.
CDOpMYJ'Ia JJI4 BBIYUCIICHUSA CUJIIBI TSXXCCTH BOJIM3U MOBCPXHOCTHU 3emmu: F = mg.




JBuxenue ninanet Bokpyr CosHua. IlepBas kocmuueckasi ckopocts. HeBecomocts u
Heperpy3Ku

1.15

Nwmmynbse Tena — BeKTopHast Gu3nyecKasi BeJIHIMHA.
=mi

Nmnynsc cuctemsl ten. M3menenue ummnyinbsca. IMITysnbc CHIIbI

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
p=myUy +m,U, =const

PeakTtuBHOE NBIMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra st BEIYUCICHHS paOOThI CHJIBI:

A=Fscosa

Mexannyeckass MOI{HOCTb:

nN=2
r

1.18

Kunerndeckas u moTeHImanpHas sHeprust. GopmMyrna 71l BEIYUCICHUS] KHHETUYECKOH
SHEPTHH:
2
E =™
2

Teopema o kuHeTHYecKOM 3Heprun. DopMyia a1 BEIYUCICHUS MOTEHIIUAIbHOU
SHEpPruM Tela, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

Mexaandeckas OHCPIuAi:
E=E,+E,
3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPI'uH. CDopMyna JJI1 3aKOHAa COXpaHCHHA

MEXaHH4YeCKOM SHEPIrruu B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOM OHCPI'uH IIpU HAJIUYIUU CUJIbI TPCHHA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuibst: M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M +..=0
[MoaBwxHbI 1 HenoABWKHBINA Onoku. KII/I mpocThiX MeXxaHHU3MOB,

n= Anonesman

A‘S&TIZ&‘IH




JlaBiienue TBEPIOTO TEIA.
@opmyia Ui BBIYMCIICHHS JABJICHUS TBEPIOTO Tena:

_F
P= h
1.21 | JlaBnenue raza. AtmochepHoe JaBiIeHHUE.
I'mapocratnveckoe qaBieHUE BHYTPH KUAKOCTH.
dopmyna JuTs BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Dn,
1.22 | 3akon [lackans. ['mapaBaudeckuii mpecc
3akoHn Apxumena. @opMmyra it ONIPECIICHNs] BBITAIKUBAIOIIECH CHUIIBI, JEHCTBYIOMICH
Ha TeJIo, MOTPYKEHHOE B KHUIKOCTh WU Ta3:
1.23 F_—"q:ﬁ. —pgV
VYcnosue miaBanus tena. [InaBanue cynoB 1 BO3ayXoIUIaBaHHE
Mexanudeckue KoJjiebaHUs. AMIUTATY/A, TEPUOJ M 4YacToTa KosebaHmil. Dopmyrna,
CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:
1.24
vV = L
T
15 MaremaTuueckuii W TPYKUHHBIM  MasTHUKU. [IpeBpailieHue SHEpruv  Mnpu
' KoJie0aTeIbHOM JBMKCHUU
1.26 | 3aryxarommue konebanus. BeiHyX1eHHBIE KoJeOanus. Pesonanc
Mexannyeckue BOJHbI. [IpooabHbIe U onepeyHbie BOJIHBI. J[JTMHA BOJHBI U CKOPOCTh
1.27 | pacmpocTpaHEeHHs BOJIHBI:
h=v-T
128 3Byk. ['poMKoCTb U BbIcOTa 3ByKa. OTpaskeHre 3BYKOBOI1 BOJIHBI Ha IPAHUIIE ABYX CPE/l.
' Nudpas3Byk u yiabTpa3Byk
IIpaxmuueckue pabomoi
N3mepenue cpeqHeil IIIOTHOCTH BELIECTBA; APXUMEIOBOM CUJIBL; )KECTKOCTU MPYKUHBL;
K03 duIIMeHTa TPEHUS CKOJIBXEHHUsI; pa0OThI CHIIbI TPEHUS, CUIIbl YIIPYTOCTH; CpeIHEl
CKOPOCTH JBW)XKEHHsS Opycka IO HAKJIOHHOW IJIOCKOCTH; YCKOpeHHus Opycka Mpu
JIBUKEHHUH 10 HAKIIOHHOH MJI0CKOCTH; YaCTOTHI U MIEproa KoJIeOaHUi MaTeMaTH4eCKOro
MasTHUKA; YaCTOThl U IMepHoJa KOJIeOaHHI MPY>KWHHOTO MAasTHHKA; MOMEHTAa CHIIBI,
JEUCTBYIOLIET0 HA phIuar; paboThl CHIIbI YIPYTOCTH MPH MOAbEME Ipy3a ¢ MOMOIIBIO
1.29 | HenonBwxHOro OyoKa; pabOTHl CHJIBI YHPYTOCTH IMpPH MOJBbEME Ipy3a € MOMOIIBIO

MMOJIBIDKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IJIOTHOCTH >KMJKOCTH; HE3aBHUCHUMOCTHM BBITAIKHBAIONIICH CHJIBI OT MAacChl Telna;
CUJIbI TPEHHUS CKOJIBXKEHHS OT CUJIbl HOPMAJIBHOI'O JABJICHHUS U OT poJa NMOBEPXHOCTH;
CWJIBI YINPYTOCTH, BO3HUKAWOIIEH B MPYXHHE, OT CTENEeHU AehOopMalliu TPYKUHBI;
yCKOpeHUsi OpycKa OT yIyia HAaKJIIOHA HaMpaBIISIONIEH; Meproa (4acToThl) KoJleOaHui
HUTSHOTO MasTHHKA OT JUIMHBI HUTH, MEPUOJa KOJIeOaHU NPY>KUHHOTO MasTHUKA OT




Macchl Ipy3a M JKECTKOCTH MPYKHUHBI, HCCIEAOBAaHUE HE3aBUCUMOCTH IEpHOJA
KoJie0aHUK HUTSHOTO MAasTHHKAa OT Macchl Tpysa. [IpoBepka ycIoBHUSI paBHOBECHS
pbIdara

Quszuueckue A61eHUs 6 npupooe: MPUMEPHI IBUKECHUS C PA3IUYHBIMU CKOPOCTSMH B
JKUBOW M HEXKUBOU IIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIUBBI, JBUXeHHE I1aHeT COJIHEYHOM CUCTEMbI, PEAKTHBHOE JBUKEHHE >KUBBIX

1.30 OpPraHu3MOB, PbIUard B TeJle YEJOBEKa, BIUSHHE aTMOC(EPHOTO JIaBICHHUS HA JKUBOU
OpraHus3M, IUJJaBaHUE pbl0, BOCIPUSATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHE,
ceiicMuuecKre BOJIHBI, IIyHAMH, 3XO0
Texnuueckue ycmpoticmea: CIAJOMETP, TaTYUKH [TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
JTUHAMOMETp, TOJAIIUITHUKK, PAKEThI, pbhlYar, MOJBM)XHBIA M HEMOJIBUKHBIN OJIOKH,

1.31 | HakiOHHAs IUIOCKOCTh, IPOCTBIE MEXaHWU3MBI B OBITY, COOOINAIOIIMECS COCYIIBI,
YCTPOICTBO BOAOIPOBO/IA, THAPABINYECKHUM ITpecc, MAaHOMETP, OapoMeTp, BBICOTOMED,
MOPLIHEBOM HAcOC, apeoMeTp, IXO0JIOT, CII0JIb30BAHNE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYISPHO-KMHETUYECKON TEOpUH CTPOECHHS BEIeCTBa.

2.1 | Moaemu TBEPIOTO, )KHUIKOTO M Ta3000pa3HOr0 COCTOSTHU BelecTBa. Kprucrammnieckue
u amop(HbIe Tena

29 JIBm>xkeHnue yactull BemecTBa. CBSI3b CKOPOCTH JBHMXKEHUS YacTHUI[ C TEMIIEPATYypOM.

' bpoyHoBckoe aBmxenue, nuddy3us

2.3 | CwmauuBaHUE U KalWUISIPHBIC SBJICHUS

2.4 | TemnnoBoe pacHIMPEHHUE U CKATHE

2.5 | TennoBoe paBHOBECHE

26 Bayrpennsisa sneprus. PaboTa u Terionepemnaya kak crocoObl U3MEHEHUS BHYTPEHHEH

' SHEPIUU

2.7 | Bunael Temnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3Ty4YECHUE
Harpeanue u oxnaxaenue ten. KonruecTBo TemioThl. Y aeiabHas TeIOEMKOCTD:

2.8

O=an(t,—1,)
3aKOH COXpaHEHUsI SHEPTUU B TEIIOBBIX MpoIleccax. Y paBHEHHE TEIJIOBOro OanaHca:
2.9 Ql +Qg g
510 Hcnapenue u konaencamnus. M3MeHeHre BHyTpEeHHEH SHEPTUU B MPOLIECCE UCTIAPEHUS U
' KoHIeHcaru. Kunenue sxuakoctu. Y aenbHast TermioTta napoodpasosanus: L = Q/m

2.11 | BnaxHOCTb BO3qyXa
[InaBnenue u Kpucrammzanus. M3MeHeHHe BHYTPEHHEH SHEPruM IMpH IUJIaBICHUU U
KpUCTAJUIM3alUU. Y IeNIbHAas TeIUI0Ta IIaBICHUS:

212 0

& m
513 BuyTpeHnHsis sHeprusi cropaHusi TOIUIMBA. Y IeJdbHasl TEIUIOTA CrOpaHus TOIUIMBA: ( =

Q/m




2.14

[punnuns! paboTs! TemnoBbix apurarenei. KI1/[ temmoBoro apurarens

Ipakmuyeckue pabomul

N3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOTO UWIMHAPA; KOJUYECTBA
TETUIOTHI, TMOJIYYEHHOTO BOJON KOMHATHOW TeMIeparypbl (MKCHPOBAHHON MacChl, B
KOTOPYIO ONYIIEH HarpeThlil IWIMHAP; KOJMWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThiM

215 HUAJIMHIPOM, TIOCJI€ OMyCKaHUsl €ro B BOJAY KOMHATHOW TeMIIepaTyphl; OTHOCUTEIbHOM
BJI&KHOCTH BO3]lyXa; YACJIBHOM TEIUIOTHI IUIaBJieHUd Jibja. VcciaenoBaHue M3MEHEHHS
TEMIIEPATypbl BOJBI TPH PA3IMYHBIX YCJIOBHSIX; SBICHUS TEIUIOOOMECHA TIPH
CMELIMBAHUM XOJIOJHOW U ropsde BOJBI; IPOLIECCa UCTIAPEHUS
Du3zuueckue A61eHUs 8 npupode: TOBEPXHOCTHOE HATSXKEHUE U KaWJIISIPHBIE SBJICHUS

2.16 | BHpupoIe, KPUCTAIUIBI B IPHPO/IE, M3mydeHne ColHIIa, 3aMep3aHie BOJ0EMOB, MOPCKHE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHeTa
Texnuueckue ycmpoticmeéa: KalWUIApbl, NPUMEpPHl HCIOJIb30BaHUS KPHUCTAJIIOB,

2.17 | KUIAKOCTHBIN TEPMOMETp, AATYUK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, TTapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO CTOPaHHS

3 DJIEKTPOMATHUTHBLIE SIBJIEHU A

3.1 | Dmekrpusanus Ten. JIBa BUaa JIEKTPUICCKUX 3apsAIOB

3.2 | BzammopeiicTBre 3apsoKeHHBIX Tell. 3akoH KyrnoHa

3.3 | 3akoH coxpaHEHUs IEKTPUIESCKOTO 3apsaa

3.4 DnekTpuyeckoe nosie. Hanpsok€HHOCTE a5ekTprudeckoro nosis. [IpuHiun cynepno3unuu

' ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE)
35 Hocwurenu anektprudeckux 3apsaaoB. JelicTBrE AIEKTPUUYECKOTO TOJIS Ha SJIEKTPUYECKUE
' 3apsabl. [IpoBOAHUKHN U JUAIEKTPUKU
[ToctostHubIN AnexkTpuueckuid TOK. JledcTBus snexkrpuueckoro Toka. Cuia Toka.

3.6 | Hampsxenue.
| =qg/t, U=Alq

3.7 DNEKTPUUYECKOE COMPOTUBIICHHE. Y ACTBHOE IEKTPUUECKOE COITPOTUBIICHUE:

' R =pl/S
3.8 3akon Oma s yaacTtka saekrpudeckoi memu: | = U/R
[TocnenoBarensHOE cCOeIMHEHNE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 | IlapamnensHoe coeanHEHNE IPOBOJHUKOB PABHOTO COIPOTUBIICHHUS:
U=U;I=I+I;R=2.
2
CMmeniaHHble COETUHEHUS POBOTHUKOB

3.10 | PaGota u momrHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:

3.11

O=I"-R-t




OmneiT Opcrena. MarHuTHoe 1oJie IpsIMOTro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOMN

3.12
WHYKIIHHA
3.13 | MarauTtHoe 1noJie MOCTOSIHHOTO MarHuTa. B3anMoaelcTBHE MOCTOSTHHBIX MarHUTOB
3.14 | leiicTBMe MarHUTHOTO I0JIsI HA TPOBOJIHUK C TOKOM
3.15 | Omsprtel @apanes. SBnenue snekrpomaruuTHOl naayKiuu. [Ipasuso Jlenna
Ipakmuyeckue pabomol
N3mepeHue 3neKTpUUecKOoro CONMPOTUBIIEHUS PE3UCTOPA; MOILIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI ITEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTU CHUJIBI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 | mammouka), OT HaMpsHKEHHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH COTIPOTUBJICHHUS OT
JUIMHBI TPOBOTHUKA, IJIOLIA/I1 €T0 MONEPEYHOr0 CEUEHUS U YAEIbHOTO COTIPOTHBIICHUS.
[IpoBepka mpaBuia sl SJIEKTPUYECKOTO HANPSDKEHUS TMPU  MOCIEI0BAaTEIbHOM
COEIMHEHUU TPOBOJHUKOB; TMpaBWia Ui CHJIBI 3JIEKTPUYECKOr0 TOKa TpHU
napajuieIbHOM COECMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAaMITOUKA)
Du3zuueckue aenreHUs 8 npupoode: FEKTPUUYECKHE IBJIEHUS B aTMOc(hepe, AIEKTPUIECTBO
3.17 | >KMBBIX OPraHU3MOB, MAarHUTHOE TIOJIe 3eMJTH, Ipeii() MOIIOCOB, POJIb MArHUTHOTO TIOJIS
JUIS )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK
3.18 AIIEKTPUYECKOM  DHEPruu, HIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeNIbHbIC
' ANEKTPONPUOOPH!  (IPUMEPBI), DIIEKTPUUECKHE TPEIOXPAHUTETH, DIICKTPOMArHUT,
AJIEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKa
3.19 | DnexkrpomarHuTHbIe BoJHEIL [1Ikana 35eKTpoMarHUTHRIX BOJTH
3.20 | JlyueBas Mojenb cBeta. [IpsiMmosimHeliHOE pacpOCTpaHEHHE CBETA
3.21 | 3axon otpaxeHus ceera. [Imockoe 3epkano
3.22 | Tlpenomiienue cBeta. 3aKOH IPEIOMIICHHS CBETA
3.23 | Jucnepcus cBera
3.94 Jlunza. Xox yueit B muH3e. DOKYyCHOE paccTosHUE JIMH3BI. OnTHyeckas cuiia JUH3b1: D
' =1/F
3.25 | [I'ma3 kak ontuyeckas cucrema. OnTudeckue mprudopbl
Ipaxmuuecxue pabomoi
###Par###113MepeHre ONTHYECKOHN CHIIbI COOMparoNiel JIMH3bI; (POKYCHOTO PACCTOSHHS
coOuparomield TUH3bI (0 CBOMCTBY paBEHCTBA Pa3MEpOB IMpeaMeTa U U300pakeHHs,
3.9 | KOTKa NPEIMET PACTIONOKEH B IBOMHOM (OKyce), MoKa3aTels IPEeTOMIICHUS CTEeKIIa.

' ###Par###lccnenoBanue  CBOMCTBA HM300pa)KEHUS, TOJYYEHHOTO C TOMOIIbIO
coOuparomieid JUH3bl; U3MEHEHUs (DOKYCHOTO pAcCTOSHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHUMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHUs Ha TPAHUIIE «BO3AYX
— CTEKJIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmerus Connna u JIyHbl, BETa Tel, ONTUYECKUE

' sBIIeHHs B aTMoc(epe (1BeT HeOa, pedpakius, paxyra, MUPax)

3.28 | Texnuueckue ycmpoiicmea.: 0UYKH, IEPUCKOTI, (JOTOAIIIAPAT, ONTHYECKHE CBETOBOIbI

4 KBAHTOBEBGIE SABJIEHUA




4.1 | PamuoakTuBHOCTH. Anb(da-, 6eTa-, raMma-u3nydenus. Peakium anbda-u 6era-pacnaga
4.2 | OmnsiTel Pezepdopna no paccesnuto anbda-vactui. [InanerapHas Mmoens atoma
4.3 | CocrtaB aroMHOTO sipa. M30TOMEI
4.4 | llepuon nosypacnaaa aTOMHBIX sIEp
4.5 | SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOTO YHUCET
Qusuueckue A61eHUss 6 Npupode: ECTECTBECHHBIM PaTMOAKTUBHBIA (POH, KOCMUYECKHE
4.6 | nydu, paJHOAaKTUBHOE W3IyYE€HUE MPUPOIHBIX MUHEPAIOB, NEHCTBUE PaIHOAKTUBHBIX
M3JIy4€HUN Ha OPraHu3M 4YeJI0BeKa
4.7 Texunuueckue ycmpoticméa: CHEKTPOCKOI, HWHAWBHUIYaJbHBIM JIO3UMETp, Kamepa

BunbcoHa, anepHast 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» duszrka: HHXKEHephl OyayIIero: 7-i Kiacc: yriayOJeHHbI YPOBEHb: YUCOHUK:
B 2-x yacTax; 1-e uznanue benara B.B., Boponnosa H.I., JlomauenkoB N.A. u
np.; non penakuueit [lane6pariesa FO.A. AkinonepHoe o0I11eCTBO
«M3parenscTBO «IIpocBenieHne

» duszuka: nHXKEeHephl Oyayiero: 8- kiacc: yriayOJeHHbIH YPOBEHbD:
y4eOHHUK: B 2-X "acTax; 1-e uzganue bemara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueii [Tanedparuera FO.A. AxuronepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» dusnka: HHKEHephl OyaymIero: 9-i kiacc: yriayOJeHHbIH YPOBEHbD:
y4eOHHUK: B 2-X "acTax; 1-e uzganue bemara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u np.; nox penaknueit [lane6parnena FO.A. AknronepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

1.PaGoyas mporpamma.

2. IIporpammbl ocHOBHOTO 00111eT0 00pazoBanms. Guszmka. 7 — 9 kiaccel
(aBTopsl: A.B. Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUHK).

3. [Meppimkua A.B. ®usuka. 7 kinacc. YueOHUK 115 001ieo0pa3oBaTeIbHBIX

yupexaennit. M.:JIpoda. 2011



4. Jlykamuk B.. COopHHK BOTIPOCOB U 3aja4 no pusuke. 7-9 ki1 — M.:
IIpocsemenne, 2010. —192c¢.

5. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

6. Actaxosa T.B. ®usuka. 7 kinacc. Jlaboparopusie padoTsl. KoHTposibHbBIE
3aganus. —Caparos:Jluneit, 2014.

7. «KoHTponbsHO-U3MepuTeNbHbie MaTepuanbl. Pusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

8. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToauueckoe nmocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

9 .A.B. Ilepoimkun ®usuka-8ki 2017 M. [Ipoda

10.A.E. Mapon, E.A. Mapon CaMmocTosiTeIbHbIE U KOHTPOJIbHBIC Pa0OTHI-8
kiacc 2017 M. dpoda

11. A.B. Ilepeimkuna, E.M. I'ytauk «®usuka 9 kimacey, «Ipoda», 2019.
12. Tectol o ¢pusuke. 9 knace: k yueOHuky A.B. Ilepeimkuna, E.M. I'yTHUK
«Duzukan

13. ®usuka. 9 kiacc. TemaTnueckue TECTOBBIE 3aJaHUS I IOATOTOBKH K
I'"A. / aBT.- coct.: M.B. boitnenko, O.H. Mupomkuna. — Spocnasis: OO0

«Akanemus pa3zButusa», 2014.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. bubnuoteka — Bc€ no npeamety «duszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzaeoornsiTel Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnekius mudpoBbix 00pa3oBaTelbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. NaTepecHbie MaTepraibl K ypokaM (DU3HUKH 110 TeMaM; TECTHI 110 TEMaM;
HarJIsIHbIC TTOcOoOus K ypokam. — Pesxxum poctyna: http://class-fizika.narod.ru
5. lIudpossie o6pa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru

6. Enunas xomnexkuust U poBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

7. ®enepanbHBIN [IEHTP HHGOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/
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