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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuétoMm (enepanbHON padoyelt mporpaMmbl BOCIIUTAHUS
u Konrnenuu npenogaBanus yaeOHoro npeamera «Duszukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHHMIO (M3MYECKMX 3HAHWUH, M Ha (OPMHPOBAHUE ECTCCTBEHHO-HAYyYHOM
IrPaMOTHOCTH  oOOydaromuxcsi. B mporpamMmme 10 (QU3WKE  yYHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yiIbTaTaM OOYyUYCHHS, a TaKKe
MEXKIPEIMETHBIC CBSI3M CCTCCTBEHHO-HAYYHBIX yUYCOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
M3YYCHHSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS NPEIMETHOTO COJCPKAHHS H
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusnueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT Hauboyee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJla MO3HAHUS, TO €CTh CIoco0a MOTydYeHUS
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukn Ha yrIyOnEHHOM YypOBHE TPEIONIaraeT YBEPEHHOE
BIIAJICHUE CJIEIYIOITUMU KOMITIETEHTHOCTSIMH, XapaKTepU3y MU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAyYHO OOBSICHATH SIBIICHHUS,

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHMS,

MHTEPIPETUPOBATH JaHHBIC W HMCIOJIB30BaTh HAYYHBIC JOKA3aTEIbCTBA JIJIS
MOJTY9YCHHSI BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
omnpenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
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oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3ydyenust PU3MKU HA YTIIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPeca W CTPEMJICHHS OOydYaloluXcs K HAyYHOMY H3yYEHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHA M (HOPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopmMupoBaHue yYMEHUH TPUMEHATh (UIMYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIUX SBICHUH;

GopMupoBaHUE TPEACTABICHUN O ponu (U3WKU JJS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUN 0  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy 00yYeHHUIO B 3TOM HarpaBJICHUH,

(opMupoBaHHE TOTOBHOCTH K JajlbHEHIIEMy MW3y4eHMIO (U3UMKH Ha
yri1yOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOUINX MpoQuiiell 00ydeHHs Ha yPOBHE
CpeaHero oo01Iero 0opa3oBaHus.

JlocTH)KeHHEe 3TUX Liefiell mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero oopa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a/1ay:

npuoOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TETUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3UUYECKHUE SIBICHHS Ha
OCHOBE M3yYEHHBIX PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUs PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIomux
CO3/IaHHS W HCIHOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE U
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJATh SBICHUS U U3MEPATH
(¢u3nyeckre BETWUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIEpUMEHTAIbHBIE
CHocOObI UX MPOBEPKH, IUIAHUPOBATH M MPOBOJUTH OMBITHI, IKCHIEPUMEHTAJIbHbIC
UCCJIEIOBAHMS, aHATM3UPOBATh MOTYUYCHHbIE JAHHbIC U JIENIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIKeil (U3NIECKOTo COJep KaHMs,
BKJItOUYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;



3HAKOMCTBO CcO cepamu MpoPeCcCUOHAIBHOU AESTEILHOCTH, CBI3AHHBIMU C
(GU3HKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha TOCTHIKCHHSX
(u3nuecKoi HayKu.

Ha uzyuenue pusuku (yrayOnaéHHBIN ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILIETO
obOpazoBanus orBoautcs 340 gacos: B 7 kinacce — 102 gaca (3 gaca B Hefienio), B 8
kimacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 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 TPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIIBI (U3MYECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTanoHbl. Dusmdeckue npubopsl. llena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu padbore
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka u npyrue ecTeCTBeHHbIC HAYKH U3y4aroT pupoay. EctecTBeHHO-
HAy4YHBIA METOJ] TIO3HAHWS: HAOJIOJCHUE, TIOCTAaHOBKA HAYYHOTO BOIPOCaA,
BBIJIBMKEHHE THIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

Mexannyeckue, TEIIoBbIe, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHUSL.

duznyeckue NpuOOPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKAJIbl U3MEPUTETHLHOTO pUOopa.

N3mepenne paccTOSTHUMN.

N3mepenue momanu u 00bEMa. MeTo 1 majaeTKH.

N3mepenne BpeMeHU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
apuKa, myreHHOr0 TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIe BRICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBe/IEHHSI 0 CTPOCHHMHU BelllecTBA.

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

JIBrkeHne dactul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
TeMriepatypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammoneicTBrue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PS0B (C UCToJib30BaHUEeM (poTorpaduit).

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe JaBukeHue. CBOOOHOE TajeHHe Kak IMpUMEp HEPaBHOMEPHOTO
nerokeHusa Tten. CxopocTh. CpelHsisi CKOPOCTh IMPU HEPABHOMEPHOM JABUKCHUHU.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

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

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHUS CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela B
NOCTYNaTeNbHOM JBHKeHUHU. IlnoTHOocTh BemectBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJd B enuHuie oObéMa BemecTtBa. CMeCH 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 TSKEeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKONbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTy MPSIMOJIUHEUHOTO IBUKEHHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OnpeneneHne CKOPOCTH PABHOMEPHOTO JABUXKEHUA (IIapUKa B >KHUJIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPYKUHBI OT MPUIIOKEHHOM CHIIBI.

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

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienusi. CiocoObl yMEHBIICHHS U YBEIMUCHUS TABICHHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a oT o0béMa u Temneparypsl. [lepenaua
JaBlieHUsT TBEPJABIMU TEJaMH, JKUJIKOCTSIMH U ra3amu. 3akoH [lackams.
[THeBMaTHUeCKUE MAITUHBI.

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

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AymHON o0onoukn 3eminu. OmnbiT Toppuuernnu. M3mepenue aTtmocgepHOro
naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. Y cIoBUE BO3HUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cwibl, noarekanue. [lmaBanue ten. Bo3ayxomiaBanue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

3aBUCHUMOCTb BBITAJIKHUBAIOIIECH CUJIbI OT 00bEMA MOTPYKEHHON B KUIAKOCTh
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE TEI B 3aBUCUMOCTU OT
COOTHOUIEHUS MJIOTHOCTEN TeJa 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  BBITAIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. JDHEpPrus.

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

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMeHTOB. [IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K OJOKy. «30J10TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpalieHrne 0THOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHON MIIOCKOCTH.

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.

N3ydeHne 3akoHa COXpaHEHHSI MEXAHUYECKON SHEPIHUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

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



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramiueckre u amopdueie Tena. I'pageH — HOBBIM MaTepuan Al HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOU Teopuu. [[OBEpXHOCTHOE HATSAKEHHUE, CMAaYMBAHUE, KANIWLISIPHbBIC
SABJIEHUS. TEIJIOBOE pACHIMPEHHE W C)KaTUE. 3aBUCHUMOCTH JIaBJIEHHUS Ta3za OT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHULl. TemMnepaTypHbIE IKabI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TerIonepeaaya u coBepiieHrue padbotel. Bubl Termonepeaaun: TEMIONPOBOIHOCTD,
KOHBEKIMS, W3JlydyeHue. Buuapl Temionepegayd B NOPUPOAE UM TEXHUKE.
HeoOpaTumMocCTh TEIMI0BBIX MPOIECCOB.

KonmnuectBo TeroTel. YaenbHas TEIUIOEMKOCTh BeEIIecTBa. TeruiooOMeH H
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
TEIJI0Ta Mapoo0pa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHHS OT aTMOC(EpHOTO
nasieHusi. HachlleHHBIA U HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunuumner pabotel TerioBeiX napurareneit. KIIJ[ TermoBoro aBurarterns.
TenoBple OBHUratend W 3alATa OKPYXKarIled cpenapl. TemnoBble HOTEPH B
TEIJIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS YHEPTHUU B MEXAHUYECKUX U TEIUIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaGmionenne sBICHWI TOBEPXHOCTHOT'O HATSIKCHUS, CMAuWBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3menenne naBiieHWs raza Npu HU3MEHEHUH OOBEMA W HATPEBAHUM WITU
OXJIAXKICHUMU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH paOOThl BHEIIHUMH CUJIaAMHU.

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 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

N3mepenne TemnepaTypsl PY MOMOIIH KUAKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPHI.

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

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanne 3aBUCMMOCTU JIaBJICHUSI BO3JyXa OT €ro oo0béMa u
TEMIEPATYypPBhI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTHU JIJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW DJHEpPruM Tella B  pe3yJbTare
TEIJIoTnepe1aun U pabOThl BHEIITHUX 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 ynenbHOU TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUYECKUX 3apsiaoB. BzammojeicTBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnone. Hanpspk€HHOCTH 3iekTpudeckoro mnodsa. [IpuHuun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKH, JHUPIEKTPUKKA U TOJYIPOBOJHHKHU. 3aKOH
COXPaHEHHUSI ANEKTPUUECKOTO 3apsiaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouyHMKHM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJLJIaX, )KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka. DNEeKTPUUECKOe HaNpsiKeHUe. AMIEpMETp
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONIPOTHUBIICHUE BellecTBa. 3akoH OMa muis yuactka nenu. [locnemoBarenbHoe u
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MapajyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnod nenu. IlpaBuna Kupxroga. Pacy€r mpocTbIX 37€KTpUYECKUX
uenen. HenmnHenHbIe 3J1EMEHTBI.

Pabota u MOIIHOCTL SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH IeKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eMCTBUE TTOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosnie. MarHutHoe mnosie 3eMJIM W €ro 3HAauYeHHWe Uil KU3HM Ha 3emiie. OmbIT
Opcrena. MarautHoe nosie anekrpudeckoro toka. Omsir Ammnepa. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Ammnepa u onpejeieHrue €€ HanpaBiICHUs. DIEKTPOABUTATENIb TOCTOSHHOTO
ToKa. MCNonb30BaHUE SJEKTPOJABUTraTENIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCHOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPrum.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHUKAX DSHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI YHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI U JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poj1a 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

MogenupoBaHue CHIIOBBIX JIMHHAW 3JIEKTPUYECKOTO IO € IOMOIIBIO
OYMa)KHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky OCTOSTHHOTO 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.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS ITOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarsurtHoe 1oJjie ToKa. JICKTPOMarHuT.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.
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DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padomut u onvimot.

OnbITel MO HAONIOACHUIO DJJICKTPU3ALMU TEN MPU CONPUKOCHOBEHUU U
MHIYKIUEH.

HUccnenoBanne [OEUCTBUA DBJIEKTPUUECKOTO IO HA IPOBOJHUKU H
TAAIICKTPUKHU.

COopka 1 UCTIBITAHHE DJICKTPUYECKOH IEMU MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOLIEr0 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 TmipaBuia CJIOXKEHUS HANPSOKEHUW TIPpU  TOCIEI0BATEILHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia 18 CWIbBl TOKAa TPU NapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeInoJHEHUS 3aKk0oHAa OMa 1JI MOJTHOM 1enu.

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.

UccnenoBanne neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIbI B3aUMOJICUCTBUS KaTYILIKHU C
TOKOM W MarHuTa OT CHJIbl U HampaBlICHUS TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne 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.
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9 KUIIACC

Paznen 8. Mexanuueckue siBJICHHSI.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JBIXKECHUS: TaOMWYHBINA, rpaduueckuil, anHanutuyeckuii. Cucrema
oTcuyé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpalli C BEKTOPAaMU, MPOEKIUHA BeKkTopa. Panuyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
npsIMOJIMHENHOE IBWKEeHUE. HepaBHOMEpHOE TpsIMOJIMHEHOE NBUKeHUE. CpeiHsis
Y MTHOBEHHAsI CKOPOCTh TeJia TPU HEPABHOMEPHOM JBUKECHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOpPEHUE
cBoOOaHOTO maaeHus. OnbIThl ["anumes.

I'paduueckas uHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHust AJ1sl IPSIMOJIMHENHOTO ABUKECHUSL.

JIB>xkeHue Tena, OPOIIEHHOTO IO/ YIJIOM K TOPU30HTY.

JIBukeHue 1o OKpy)HOCTHU. JIMHENHAss CKOPOCTh, YIioBasi CKOPOCTh, TIEPUO]T
¥ 4acTOTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAs CUIIA.

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

Cuina ynpyroctu. 3akoH I'yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIBKEHUS, CHIIa
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpeHus.

JIBUKeHUE TeJ O OKPYKHOCTH TOJ JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnm um nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElIbHbIE
anrmaparsl, CyJa Ha TNOABOAHBIX KpPBUIbAX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TTOe3/1a HA MAarHUTHOM MOJTYIIIKE.

Cuna TSXKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uwucie maHeT Bokpyr Connna). Ilepsas
KOCMUYECKast CKOpOCTb. HEBECOMOCTh U meperpy3Ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynbce Tena. M3Menenue nmnynbsca. MMmynbe cuiibl. Ypyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXpAaHEHUsT HMITyJibca. PeakTuBHOE
JBHKECHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
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sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH M3MEHEHUS] U COXPAHCHUS
MEXaHUYECKON YHEPIUU.

Jemoncmpayuu.

HaGmioneHrne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTEIbHO Pa3HbIX Tell
OTCYETA.

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

N3mepenune ckopocTy U YCKOPEHUS MPSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHYKCHUSI.

HaGmronenue nBuxkeHus Tela 1Mo OKPY>KHOCTH.

HaGmoneHnne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUU OTHOCUTEIBHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsT MasiTHUKA B
WHEPIMATIBHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIIBHOCTH.

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

HaGmronenne paBeHcTBa CHIT MPU B3aUMOJICHCTBUU TEI.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

Ilepenaya umiynbca rnpu B3auMOAEHCTBUH TEN.

[IpeoGpazoBanus SHEPTUU MIPU B3AUMOJICHCTBUU TEN.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJibca py yIpyroM B3anMOJICHCTBUU.

HaGnronenre peakTUBHOTO IBH>KEHHUS.

CoxpaHeHue SHepruu Mpu cBOOOTHOM IMaJICHUU.

CoxpaHeHue 3Hepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TtpakTa sl pa3roHa M JaJbHEWIIEr0 pPaBHOMEPHOIO
JBUKECHUS IIAPUKA UITU TEIEXKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCKa WA ABUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBWIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka runoTessl: €ciau MNpyu PaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauyallbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YUCEN, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanne nBWKeHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.
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Onpenenenue kodphuMeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

NccnenoBanue 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BOSHUKAIOUIEH B IPY>KUHE, OT
CTerneHu JeopMaru npy>KUHBbI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHHUM TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

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

Pa3znen 9. Mexann4yeckue KoJ1e0aHUSA U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJCOAHUN: TIEPHO/I,
4yacToTa, aMmIuIMTyda. lapMoHHuYeckue KoneOaHus. 3aTyxarolue KojeOaHusl.
Boinyxxnensbie konebanus. Pezonanc.

Marematndyeckuii U NPY>XKUHHBIM MasATHUKU. lIpeBpaienue sHepruu npu
K0s1€0aTeIbHOM IBUKECHUU.

Mexannueckue BoJHBI. [IpomonpHble UM momepeuHble BoOJHBL. CBOWMCTBa
MEXaHWYECKUX BOJH: uHTepdepeHius u qudpaxius. J[JMHa BOTHBI M CKOPOCTH €€
pacripocTpaHeHusi. MexaHuuecKue BOJHBI B TBEPJIOM Tejle, CEHCMUUECKUE BOJTHBI.

3Byk. PacmpocTpanenue u oTpakeHHE 3ByKa. [ pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Mcmons3oBaHue
yJIBTPa3BYKa B COBPEMEHHBIX TEXHOJOTHX.

Jemoncmpayuu.

HaGmonenne koneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BoIHYXICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnpocTpanenne npogosibHBIX U MTONEPEYHBIX BOJIH (HA MOJAEIH).

Ha6monenune naTepdepeHiny u 1udpakiiui BOJH Ha IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHUN PE30HAHC.

Jlabopamopnuie padbomwt u onvimeot.

Omnpenenenre 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTUHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUO/Ia KOJIEOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH NEPUOJIa KOJeOaHUN rpy3a HA HUTU OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN MPYKHHHOTO MasiTHHKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KoyieOaHW Tpy3a, TOJABEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.
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OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb NEPUOJa KOJIeOaHUI MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepenue yckopeHus: CBOOOIHOTO MaaeHusl.

Paspnen 10. DiieKTPOMarHMTHOE 110JI€ ¥ JJICKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOoiHbBL.  CBolCTBa
ANEKTPOMAarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJdH. Mcmonb3oBanue
AJIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM cBsi3u. Pannonokanus. Kocmuueckas CBS3b.

OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus u 1udpaxius.

Jemoncmpayuu.

CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuvie padbomot u onvimot.

N3yuyeHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOIIOIEHUIO UHTEp(EepeHInn U TudpaKIUU CBETA.

Pa3znen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mojenb cBeTa M reomeTpuyeckas omnrtuka. Mctounuku cBera.
[IpssMonuHeliHOe pactipocTpaHeHue cBera. 3atMeHust ConHua u JIynsl. OTpakeHue
ceera. [Imockoe 3epkano. 3akoH oTpaxkeHHus cBeTa. [loctpoeHue nzoOpaxeHH,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

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

Jlunza, xon nyuedn B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n3o0pakeHuid, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHueckas cHCTeMa
doroamnmapaTa, MUKpOCKONa H Teieckomna. [7a3, kKak onTudeckass cucTeMa.
bnu3opykocTh U 1adbHO30PKOCTb.

Paznoxenune Oemoro cmBeta B cmektp. Onwitel Hetotona. CroxeHue
CIEKTPaJIbHBIX IIBETOB. J(ncnepcus ceera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4el B coOuparolieit JnH3e.

XO0JI Tyden B pacCEenBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.
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[Tpunun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

Mogensb riasa.

Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCHUMOCTH yIVIa OTPaXEHUS CBETOBOIO Jyda OT yrja
MaJICHHUS.

N3yuyenue cBOMCTB N300pakeHuUs B MIIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHNS OT yria MaJeHUsI CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIION.

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBIO COOUPAIOIIEH JTNH3BI.

Omnpenenenune (QOKYCHOrO pacCTOSHUS M ONTHYECKOW CHIIbI cOoOMparolei
JIVH3BIL.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnbITEI IO BOCHPHUATHIO IIBETA MPEIMETOB NPU HUX HAOIIOJCHUU 4Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrne ceta atoMmoM. KBaHThl. JInHeUaTble CIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eTa- u raMmma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens artomHoro snapa. WM3orombl. PannoakTuBHBIE
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelcTBHe paJlHOaKTUBHBIX
U3JIYYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJAUOAKTUBHOTO U3JIyUEHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl WM 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUE MPOOTIEMBI SIIEPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHUS U MOTJIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHN3UPYIOMHUX U3TYICHHM.

Peructpanus uznmydeHus: IpUpOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimot.

HaGmronenre CIutoNIHbIX ¥ THHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHUIBI 110 TOPMO3HOMY ITYTH
(no gotorpadusim).

N3mepenue paanoakTuBHOTO (PoHA.
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IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpHUTENHHO-00001IAIONTNIT MOTYTb TIPEIHA3HAYEH IS CUCTEMATHU3aluN
¥ 0000IIeHHS TPEIMETHOTO COJIEP KAHUS U OMBITA IEITEILHOCTH, MPUOOPETEHHOTO
OpU HM3yYEHUH BCErO Kypca (U3MKH YIIIyOJNEHHOTO YpPOBHS, a Takxke s
MOJIFTOTOBKY K OCHOBHOMY T'OCYIapCTBEHHOMY 2K3aMeHY 10 (pU3HKE.

B mporecce wu3ydeHuss MAHHOTO MOIYJSA PEATM3YIOTCS U TOIy4aroT
JalnbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHS, OOECIICUMBAIONINE JIOCTIKEHUE
NPEeIMETHBIX M  METaNpeJAMETHBIX pe3ydbTaToB o00y4deHus, (HopMHpOBaHHE
€CTECTBEHHO-HAYYHO! T'PaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBJICHUIA Ha OCHOBE
npuMeHeHUsT (PU3UYEeCKUX 3HAHUHM, MCCIIENOBATENbCKUE JCUCTBUS (BBIIBHUIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUIAHUPOBAHHE HWCCIICOBAHMS, aHAIW3 JAHHBIX H
MOJTy4YeHHE BHIBOJIOB).

[IpennmoutuTenbHON (GOPMOI  OCBOCHHS MOMAYIS SIBISCTCS MPAKTHKYM,
nporpamma KOTOpOTO BKIFOUYAET:

peleHre 3a7ad, OTHOCSIIUXCS K PasIudHBIM pas3ienaM H TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]]a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTA0OOPATOPHBIX pabOT M OMBITOB (BKIIIOYAsi paOOTHI M OTBITHI U3
NepeyHel K paszienaM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEACHUS UCCIICOBAHUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIINIHH,
COOPKH 3KCTIEPUMEHTAIILHOW YCTAaHOBKH;

BBITTOJTHEHNE MTPOOJIEMHBIX 3aJJaHUH TPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa
(3a1aHUA TIO E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH), B TOM 4HCIE 3aJaHUNA C
MEXIIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNTIOBBIMU WIIA WHIUBUIYATHHBIMU TIPOCKTAMH, CBSI3aHHBIMH C
COJIep)KaHUEeM Kypca (PU3UKH.

W3y4eHrne MOBTOPUTEIBHO-0000MIAOIIEr0 MOIYIS MOXKET 3aKaHYUBATHCS
IIPOBEJICHUEM JHArHOCTUYECKON paboThl 3a Kypc (PU3HKH YriyOJa€HHOTO ypOBHS,
BKJIIOYAIOIIEH 3aJaHusl Pa3HOrO YPOBHS CIOKHOCTU. Pe3yibTaThl BBINOJIHEHMS
JIMarHOCTUYECKOW pabOThl MOTYT NOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOIINUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY »5K3aMeHy 1o (u3MKe, a  Takxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3nKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HalpaBlIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

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

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)epaxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CHUMAHUSA:

TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B 00CYKJICHUH OOIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM TOCTHKEHUM
176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAaHUA:

BOCTIPUATHE ICTETHYECKUX KayeCTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

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

OpUEHTAIMS B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro obpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JIOMAITHUX YCIOBUAX;

c(hopMUPOBAHHOCTbH HaBbIKa pedIEeKCUH, MPU3HAHUE CBOETO MTpaBa Ha OLIUOKY

Y TAKOTO0 )K€ MpaBa y IPyroro 4yeaoBeKa;
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e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY U3yUCHUIO TPodecCHil, CBA3aHHBIX ¢ PUBUKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

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 W MyTeu 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 4Yepe3 MPaKTHYECKYIO
NeSTeIbHOCTB;

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

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
[1)76370 478

IUIAHUPOBAHUE CBOETO Pa3BUTUS B NPHOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUM;

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

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHWBEPCAJIbHBIE  Yy4eOHBIC  JICUCTBHS,  PETYJISTHUBHEIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJoruueckue JelcTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MMPU3HAKH 00BEKTOB (SIBJICHUN),

KJIacCU(ULIMPOBATH UX;
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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 HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX ~ YMO3AaKIIOUYCHWH, BBIABUTATh THIOTE3BI O  B3aUMOCBS3AX
(bU3UYECKUX BEITUYNH;

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

Bba3oBble ucciieqoBaTeIbcKue AelCTBHS

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

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

OILICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, ITOJTYICHHYIO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

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

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKXKe BBIJBUTaTh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBUSX 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, CHUCTEMATHU3UPOBATh W MHTEPIPETHPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

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

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMl U WUIIOCTPUPOBATh peEIIaeMble 3a/adyll HECIIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
B X07Ie 00CYKJeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIA00PaTOPHBIX padoT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYK/1a€MOIl TeMbl U BBICKa3bIBATh
UJICU, HAIICJICHHbIE Ha PEIICHUE 3aJlaud W MOJJAEp KaHUE OyaroxenaTeabHOCTH
OOIICHHS;
COIIOCTABJISITh CBOM CYXKICHUS C CYKICHUSAMH JAPYTMX YYACTHHUKOB JHAJIOra,
OOHapyXUBATH PA3TMYUE U CXOJCTBO MO3UIUKL;
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BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIeOBaHMs, POEKTA);

MOHMMAaTh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHIWBUIYaTbHOU
paboThI MPU PEeIIeHUH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BbIBATH JIEUCTBUS 1O
€€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOU paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJICHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATEIBHO C(POPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHS.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

BBISBJIATH MPOOJIEMBI B )KU3HECHHBIX M YYCOHBIX CUTYAIMSIX, TPEOYIOITUX IS
perieHus GU3HMYSCKUX 3HAHMIM;,

OPUEHTHPOBATHCSI B PA3IMYHBIX  MMOAXOJAX  TPUHATUS  pEIIeHUH
(MHIUBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIION);

CaMOCTOSITETTFHO COCTAaBJISTh QJITOPUTM pPEIICHUs (PU3UUIECKON 3aJaddl WITH
IUIaH WCCIEAOBaHUS C yY4ETOM MMEIOIIMXCS PECypcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh Mpe/jlaraeMbie BAPUAHTHI PEIICHHMIA;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlUH ¥ MPe/JIarath IUIaH e€ N3MEHEHUS;

OOBSICHATH ~ TPUYUHBI  JTOCTIOKEHUS  (HEAOCTH)KCHHUS)  pE3YJIbTAaTOB
JESTeILHOCTH, 1aBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCIIC€ B XOJ BBITOJHEHUS
(Gu3MUeCKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaI[ui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3YJIbTaTa IEJIN U YCIOBHUSIM.

CTaBUTH ce0s Ha MECTO JPYroro YeloBeKa B XOJ€ CIOpa WU AUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHSI U JIOTUKY JPYTOTO0.

NpU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pemieHn: (HU3NIECKUX 3a/1a4d W B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE )K€ MPaBO JAPYTOTO.

HPEAMETHBIE PE3YJIBTATDBI
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K xoniy oOydeHnusi ¢ 7 kracce npeAMETHbIE PE3yIbTaThl HA YTI1yOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

WCIIOIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHUE,
AKCHEPUMEHT, MOJIEIb, TUIIOTE3a, EUHULIBI (PU3UUECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUS  BemiecTtBa  (TBEpIOE, KUIKOE, Tra3zoo0pasHoe),
MEXaHWYeCKoe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEHHOE),
TpaeKTOpHs, paBHOJEUCTByIomas cwi, aedopmanus (ympyras, IjacTA4yeckas),
HEBECOMOCTh, COOOIIAOIINECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBiacHUs (quddys3us, TEIIOBOE JBUKEHUE YaCTHII
BEI[ECTBA, PABHOMEPHOE JBWI)KEHHE, HEPABHOMEpPHOE JBWIKCHHE, WHEpIUs,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaIllCHHUS,
nepeaavya JaBiIeHUS TBEPABIMU TelaMM, >KHIKOCTIMH W Tra3amu, atMocdepHoe
JIaBJICHUE; TUIABaHUE TEJI, TPEBPAIICHUS MEXaHUYECKON YHEPTHH) MO OMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
¢duznueckoe sSBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mMupe (B TOM uwuciie (U3UYECKHUE SIBJICHHS B TPUPOJIC: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B KUBOW W HEKUBOU MPHUPOJIE, NEUCTBUE CUJT TIKECTH,
TPEHMsI, YIIPYTOCTH B MPUPOJIE U TEXHHUKE, BIUSHHE aTMOC(EPHOro J1aBlICHUs Ha
’KUBOM OpraHu3M, IUIaBaHUE PhIO, phIUaru B TEJIE€ YEIOBEKa), PU ATOM MEPEBOAUTH
PAKTUYECKYIO 3a7]a4y B y4eOHYI0, BBIJICISATh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH )
(bu3nUecKuX SBICHU;

OMKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
duznueckre BeIMUIrHbI (Macca, 00bEM, IIIOTHOCTH BEUIECTBA, BPEMSI, TyTh, CPEIHSA
CKOpOCTb, CHJIa YNPYTOCTH, CUJa TSHKECTH, BEC Teja, CHJla TPEHUs, JaBJICHHE
TBEP/IOTO TeJNa, JaBICHHUE CTOJI0A KUKOCTH, BBRITATKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTH, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(OHUIIMEHT II0JIE3HOTO
JICHCTBUSI MEXaHU3MOB, KHHETHUECKAsl ¥ TIOTEHIIMAIbHASL DHEPTHsl), IPU OMHUCAHUU
MPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCHOJIB3YEMbIX BEIUYWH, HX
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIUYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

XapaKTeprU30BaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHHUS U MMPOIIECCHI, UCTIONB3YSI
MpaBUiia CIOKEHUs CUII (BJI0JIb OAHOM MpsAMOil), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBuiIo paBHOBECHs pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH,
3aKOH COXpPAHEHUsI MEXaHUYECKOW DSHEpruu, MNpU HTOM JaBaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCThbIE (PU3UYECKHE MOJEIU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
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00BEKTOB, MPOIIECCOB, SABICHUHN, MPUMEHITh (PU3HMUECKUE MOJIENU JIJIsl O0OBSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIICHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SABIICHUA, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM YHCIE TPeOyIollMe YHCIEHHOTO OLIEHUBAHUS
XapaKTepHbIX 3HaYCHUN (PU3NYECKUX BEIUYUH, IPU ITOM BBIOUpAThH aJ€KBATHYIO
(u3MUECKyt0 MOJEIb, BBISBIATH NPUYMHHO-CIIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONopod Ha U3YYEeHHBbIE CBOMICTBa
(duznuecKkux sBIEHUMN, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJEIIN;

pemiath pacuy€THble 3a1a4ud (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3uKu, BHIOUpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIOIb30BAaHUEM 3aKOHOB
1 GOpMyII, CBSI3bIBAIOIIUX (PU3NYECKHE BEJIMYMHBI, 3aIIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHKE 3a/1a4H, BBISBISITh HEJIOCTAIOIINE UM U30BITOYHbBIE JaHHbIE,
00OCHOBBIBaTh BBIOOP METO/JA pEIICHUS 3aJadyH, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIe, TPOBOJAUTH MaTeMaTHYECKUE MPeoOpa3oBaHHs W PACUYETHI, OIEHUBATDH
PEATMCTUYHOCTh TMOJYYEHHOTO 3HAuYeHUsA (HU3NYECKOM BEIMYHHBI U OMPEACIAThH
pa3MepHOCTh (PU3NUECKON BETUYMHBI, TTOJTYYECHHOM! MPHU PEIICHNH 33/1a4u;

pacno3HaBaTh NPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPHU MOMOIIHN (PU3NYECKUX
METOJIOB, M TMpeiuiaraTh OPUEHTHUPOBOYHBIM CIOCOO pEIIeHUs, B OMHCAHHUU
UCCJIEIOBAaHUs  pacro3HaBaTh IMPOBEpPSEMOE  MpEArnojoxkeHue (THIoresy),
MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

IPOBOAMUTH OIBITHI MO HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBoiicTB Ten (muddy3us, TEIIOBOE pacllMpeHHe Tra3oB, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TEJ, Iepeaada JaBIeHUs )KUIKOCThIO U
ra3oM, IMpOSIBICHHE JEHCTBUS aTMOC(EPHOTrO HaBICHUS, ICHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CAaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa obopynoBaHus U (HOPMYIUPOBATH BHIBOIHI,

NPOBOAUTH TMPSIMbIE U KOCBEHHBIE W3MEpPCHUS (UMYECKUX BEITUYHUH
(paccTosiHue, IPOMEXYTOK BpEeMEHHU, Macca Tenla, 00bEM Tela, Cuila, TeMrepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOrO Tella, CUjla TPEHUS CKOJIbKEHHS, [1aBIICHHE
BO3/1yXa, BBITAJIKUBAIOUIAs CUJIA, IEUCTBYIOIAs HAa IOTPYKEHHOE B )KUJIKOCTh TEJNO,
KOA(P(UIUEHT MOJIE3HOTO JCHCTBHUS NMPOCTHIX MEXaHU3MOB) C HCIOJIb30BaHHEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/IA U3MEPCHHSI,
dbuKcupoBaThH MOKa3aHUS MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BETUIUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHUI U OLICHUBATh IOTPEIIHOCTh
W3MEpPEHUN;

IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIBHBIE HCCIIEI0BAHUS 3aBUCUMOCTEN
(GU3MYEeCKUX BEJIUYMH (3aBUCHUMOCTH MYTH PAaBHOMEPHO JBIXKYIIErocs Tejia OT
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BPEMEHM JABWKEHHUS TEJd, CWIbl TPEHUS CKOJBXEHUS OT CHJIbl HOPMAJIBHOTO
JaBJIEeHUs, KayecTBa 00paOdOTKH MOBEPXHOCTEN T€ U HE3aBUCUMOCTH CHIIBI TPEHHUSI
OT IUTOIIaAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH TUIaBaHUs Tell, YCIOBUW paBHOBECHUS pbhlyara v OJOKOB):
COBMECTHO C YyuuTelaeM (POpMYIHpPOBAaTh 3aJadyy MU THUIOTE3y HCCIEAOBAHMS,
CaMOCTOSITEJIbHO  IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
AKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJb30BAHUEM WHCTPYKLMH, IPEACTABIATH
NOJIYYEHHbIE 3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B BUJAE TaOIUI U TpaduKoB,
OLICHUBATh MOTPEITHOCTH, JEJIATh BBIBOJBI 10 PE3YJIbTATAM UCCIICIOBAHMUS;

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

yKa3blBaTh MPUHIIMIBI IEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS COCYIbI, 0apOMETp, pblyar, MO ABUKHBIH
Y HETOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPON HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJOINPOBOJAA, THUIAPABIMYECKHM mpecc, CcUOH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HUCIOJIb3Yys 3HAHHUS O
CBOMCTBaX (DU3MYECKUX SBICHUU U HEoOXoauMmble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pElIeHUH Y4eOHO-TTPaKTUYECKUX 3a]1ay;

PUBOJUTH TIPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUCHUS
0e30macHOCTH TIPH OOpaIleHUd ¢ TpuOOpaMM U TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3/70pOBbS U COOJIOACHHS HOPM 3KOJOTMYECKOTO TIOBEIEHUS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIISATH OTOOpP HCTOYHUKOB HH(POpMALIUK PUIUUECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYNIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIIUXCS 3HAHUW WM IIYTEM CpPAaBHEHMs DPa3JIMYHBIX HMCTOYHUKOB BBIACIATH
uHpOpMAIMIO, KOTOpas  SBJSIETCS  MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAJIbI, PECYPChl CETH
WuTepHer, Bnanerp NpUEMaMHM KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBICE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(pOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHUCIIEC
MyOJIMYHO JIeJIaTh KpPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
WCCIE0BAHUM, IMPU OTOM TPAMOTHO HCHOJIB30BaTh W3YYECHHBIM NOHATUWHBIN
amnmapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHE MPE3EHTAIUCH;

IpU  BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCJIEAOBAaHUN paclpenensiTh
00sI3aHHOCTU B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BBIITOJIHEHUEM IIJIaHA JIEHCTBHM, aJeKBaTHO OIICHUBATh COOCTBCHHBIM BKJaJ] B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLINX.

K koHI1y 00yueHus ¢ 8 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y 00YUAIOIIMNXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHUS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJICKYJI, arperaTHbieé COCTOSIHMS BEIIECTBA, KPHUCTAUIMUECKUE H
aMmopdHbIe Tena, HACHIICHHBIH W HEHACHIIIEHHBIH MMap, CHOCOObI W3MEHEHMUsI
BHYTPEHHEH DHEPTrUM, ODJIIEMEHTAPHBIM JJIEKTPUYECKUU 3apsjl, MPOBOJIHUKH,
MOJIYTIPOBOHUKH, JUIICKTPUKU, UICTOYHUKU TTOCTOSTHHOTO TOKA, JICKTPUUIECKOE U
MarHUTHOE TMOJIs, ONTHYECKas CHUCTEMA) U CHUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pElIeHNH Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iuyarh SIBJICHUS (TEIUIOBOE pacIIMpeHue (CKaTue), TeIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHue, KOHJACHCAIMs, IUIABJICHHE, KpPUCTAJUIM3alUs, KHUIIEHUE, CIOCOOBI
TeIUIonepeaaun (TErIONPOBOIHOCTh, KOHBEKIIUS, U3ITYYCHHE), TEIUIOBBIE TOTEPH,
AIIEKTpU3AIUS TEJ, B3aUMOJEHUCTBHUE 3apsiiOB, NEUCTBUA DJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JICHCTBHE MAarHUTHOTO TOJS Ha
IPOBOJAHHUK C TOKOM) IO OMTMCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NYECKUX SIBICHHUH B OKPY>KaIOIIEeM
Mupe (B TOM 4uclie (GU3UYECKUE SBICHUS B MPUPOJE: TOBEPXHOCTHBIC W
KaWUIApHbBIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B Ipupojae, uznydenue CoiHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
ANEKTPUYECKHE SIBIIEHUS B atMocdepe, dJICKTPUYECTBO JKHUBBIX OpPTaHU3MOB,
MarHuTHOE ToJjie 3eMJd, APeid MOI0COB, POIb MATHUTHOTO TOJS TS )KH3HU Ha
3emiie, MOJSIPHOE CHUSHHUE), MPU HTOM IMEPEBOJUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (DU3UYECKUX SBIICHHIM;,

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TeN U (HU3MYECKHUE SBICHUS, MCIOIB3YS
du3nUecKue BeJIMUMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIrusl, KOJIUYECTBO TEIIOTHI,
paboTa rasa, ynenbHasi TEIUIOEMKOCTh BEIIECTBA, yleJbHAs TEIJIOTa IUIABJICHUS,
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yaelbHasg TeIIoTa MapooOpa3oBaHUs, yJedbHAas TEIUIOTa CrOpaHusl TOIUIUBA,
KO3 (PUIMEHT TOJIE3HOr0 JEWCTBUSA  TEIUIOBOW  MAIIMHBI, OTHOCHUTENIbHAS
BJIQXHOCTh BO3/AyXa, DJEKTPUYECKUWA 3apsij, CHJla TOKa, DJIEKTPUUYECKOE
HaIpsDKEHWe, CONMPOTHUBICHHE MNpoBoAHMKA, DJ[C B LenM NOCTOSHHOrO TOKa,
ANEKTPUUECKOE YNEJIbHOE CONMPOTHBICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA), MPU OMHCAHUH MPABWIBHO TPAKTOBATh (PU3NUECKUN CMBICH
UCIIOJIb3YEMbIX BEJIIMYUH, MX O0O3HAUEHUS M €IUHUIBI (PU3UUYECKUX BEITUYMH,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH IpadUKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHUH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHHS U IPOLIECCHI, UCTIONb3Y S
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TETUIOBOTO OajaHca, 3aKOH COXPaHEHHUS AJIEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, npuHIMN Cyneprno3uiiuy 3JIEeKTPUUECKUX MoJeH, 3akoH OMa it yyacTka
nenu, npaswia Kupxroda, 3akon Oma 1j1s moyiHOM 1enu, 3akoH Jxoyns-Jlenna,
3aKOH COXPAaHEHUS JHEPrHH, MPHU ITOM pas3inyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M €r0 MaTeMaTHU4YeCKOEe BBhIPAKEHHE;

CTPOUTH TMPOCThbIE (PU3UYECKUE MOJIENU pealbHBIX OOBEKTOB, MPOILIECCOB U
SABJICHUM, BBIACNATh TNPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHHUH, MPUMEHSIThH (GU3HUECKIE MOJIETHU sl OOBSICHEHUS
(u3MUeCKUX MPOLIECCOB U PEIICHUS YYEOHBIX 3a]1a4;

OOBSACHATH (PU3NYECKUE SIBICHHUS, TIPOIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallull MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, H pellaTh
KayeCTBEHHbIE 3a/laud, B TOM 4YHUCJIEe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEIUYHUH, NPU ITOM BHIOMPATH aJIeKBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CIECICTBEHHbBIEC CBSI3M U BHICTPAWBATH
JIOTUYECKYI) [EMOYKY pACCYyXKICHUM C OIIOPpOM HAa M3YYCHHBIE CBOWMCTBA
duznueckux sBIEHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peliaTh pacy€éTHble 3ajauyu (C Oomopol Ha 2—3 ypaBHEHHUs) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
MCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBA3BIBAIONINX (PU3MUECKHE BEITHYUHBI,
3alUChIBATh KPATKOE YCJIOBUE W Pa3BEPHYTOE pELICHUE 3aJa4yH, BBISBISTH
HEJOCTAlOIINE WIN U30BITOUHBIE JaHHbIE, 0OOCHOBBIBATh BHIOOP METO/AA PEILICHUS
3a/la4ud, MWCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METO/Abl aHallh3a
pa3MepHOCTeH, UCTOIB30BaTh rpauuecKkue METOAbl PeUIeHHs 3a[a4, IPOBOJIUTH
MareMaTH4ecKue mpeoOpa3oBaHUs U pacyEThl, OIEHUBATH PEATUCTUYHOCTH
MOJyYEHHOTO0 3HA4YeHUs (U3MUECKON BEIMYUHBI U ONPEACNATh Pa3MEPHOCTh
¢du3ruecKor BETUYNHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4K;

pacro3HaBaTh IPOOJIEMbl, KOTOPBIE MOKHO PEIIUTh IIPU MOMOIIH (PU3NYECKUX
METOJIOB, M MpeJjaratb OpPUEHTUPOBOYHBINM CIOCOO pEIIeHHs, B ONUCAHUU
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WCCJICIOBAaHMSI  PAclo3HaBaTh MPOBEPSIEMOE  MPEATNOJOXKEeHHe  (THUIOTE3Y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MIPOBOIUTH OTBITHI 10 HAOIONCHUIO (QU3HYCCKUX SBICHUN WIN (HU3UICCKUX
CBOWCTB Ten (KamWUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3[yXa OT €ro
o0béMa W TeMIepaTrypel, CKOPOCTH IIpoIiecca OCThIBaHUS (HArpeBaHUs) IIPH
W3JIYYCHUH OT IIBETa H3JIYYaromied (MOTJIONIAOIICH) MOBEPXHOCTH, CKOPOCTh
UCTIAPCHUS BOJBI OT TEMIIEpaTyphl JKUIAKOCTH M IUIOMATU €€ TOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJU3allis MarHUTHBIX MOJICH TTOCTOSSHHBIX MarHUTOB,
JICHCTBUS MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA 3JICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYIMPOBATH MPOBEPSIEMOE
npeanosoxkenue  (TMIOTe3y) O  BO3MOXKHBIX — pe3yJibTaTax  HaOIIOACHUH,
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa 00OpymIOBaHWS,
OIMCHIBAThH XOJI OTBITA U (HOPMYJIUPOBATH BHIBO/IBI,

IPOBOAUTL TMPSAMbIC W KOCBCHHBIC W3MEpPCHUsS (U3MYCCKUX BCIMYMH
(TemmepaTypa, OTHOCHTENIBHAs BJIAXHOCTHh BO3AyXa, CHJIa TOKa, HAIPsSKCHHE,
yleabHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHHE IPOBOJHHUKA, padoTra U
MOIIHOCTh JJICKTPUYECKOTO0 TOKa) C HCIIOJIh30BAaHUEM aHAJOTOBBIX M IHU(PPOBBIX
puOOpoB, 0OOCHOBBIBATH BBIOOP METOAA M3MEpEHUs, (PUKCUPOBATH IMMOKA3aHUS
nprOOPOB, HAXOIUTH 3HAUCHUE M3MEPSIEMOW BEIMYHHBI C MMOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUH U3MEPEHUH U OIEHUBATH TOTPEITHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0bhEMa W HATPEBaHHS WU
OXJIQXKICHHSI, HCCIICIOBAHUE SBJICHUS TEIDIOOOMEHA MIPH CMEIIMBAHUU XOJIOAHON U
ropsiaeid BOJIbl, 3aBHCUMOCTH COTIPOTHBIICHUS TIPOBOIHUKA OT €T0 JTTUHBI, TUTOMIATH
TIONIEPEYHOT0 CEUCHUS M YACIBHOTO CONMPOTHUBIICHUS BENIECTBA MPOBOIHUKA, CHIIBI
TOKa, MPOTEKAIIIEro dYepe3 IMPOBOJHUK, OT HANPsSHKCHHS Ha MPOBOIHHKE,
MCCJIeIOBAHNE TIOCTIEIOBATEILHOTO U MAPaJUICIbHOTO COSTMHEHUN MPOBOHUKOB):
COBMECTHO C yuuTeJaeM (GOpMYIHpPOBaTh 3aJadyy WU THUIOTE3y HCCIEIOBAHMS,
CaMOCTOSAITETILHO  IUIAHUPOBAaTh  HMCCIEIOBAHUE, CAMOCTOSITEIbHO  COOUpPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY C MCIIOJIB30BAHUEM HHCTPYKIIUU, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUECKHX BEIWYUH B BHUJIE TaOnHIl W TPpauKOB,
OIICHUBATh TIOTPEIIHOCTH, JI€JIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTe mpaBmia O€30MacHOr0 Tpylda mpu paboTe ¢ J1abopaTOPHBIM
0o0opyT0BaHUEM;

XapaKTeprU30BaTh MPUHIIUIBI JEHCTBUS M3yUYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOKNCTB ¥ TEXHOJIOTHUECKHUX MPOIECCOB C ONIOPOU HA X ONMUCAHUA (B TOM YHCTIE:
CUCTEMa OTOTUICHHS JOMOB, TUTPOMETP, TTapoBas TypOWHA, aMIIEPMETP, BOJIETMETD,
CUETUMK  DJICKTPUYECKOW  DHEPTrUU,  DIEKTPOOCBETHTEIbHBIE  TPUOOPHI,
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HarpeBaTebHbIE AJIEKTPONPUOOPHI (TPUMEPHI), MPEAOXPAHUTENIN U UX TPUMEHEHUE
B OBITY U TEXHHUKE, MPUMEHEHHE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTPOABUTATENIb MOCTOSHHOIO TOKAa), MHCIOJb3Yys 3HAaHUA O CBOMCTBax
(u3nUecKuX SBJIECHUN, HEOOX0UMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NIPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENIbHbIE MPUOOPHI
0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBI TEpPMOMETp, TEpPMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, DSJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENeld C MOCIeI0BaTeIbHbIM U
napajuylesIbHbIM COEIMHEHHUEM JJIEMEHTOB, pasjinyas YCJIOBHbIE O0O0O3HAUYEHHUS
AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH, UCTIOIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HM3MEpPUTEIbHBIX  MPUOOPOB  H
TEXHOJOTUYECKUX MPOLECCOB MPU PEUICHUU YYeOHO-TIPAKTUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O PUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUEeHMS
0e30MacHOCTH TMpPH OOpallleHUd ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIONEHHUS HOPM DJKOJOTHYECKOro TOBEACHHUS B
OKpYXarollen cpeje;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHLHO (POPMYIIUPYS TOUCKOBBIN 3aMPOC, HA OCHOBE UMEIOIIMXCS 3HAHUM
U CpaBHEHUS JOTOJHUTEIHHBIX HMCTOYHMKOB BBIJACIATH MHGOPMAINIO, KOTOpas
ABJIIETCS POTUBOPEUYMBOM WIIM MOXKET OBITh HEJJOCTOBEPHO;

UCIIOJIb30BaTh MPU BBIMIOJHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTepaTypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WNuTtepHer, Bmanerp nNpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
0000611ast nHOOPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEpIKAHMS, B
TOM  4YHcl€ NOyOJUYHO  MPEACTABIATh  PE3YyJbTaThl  NPOCKTHOM  WJHU
HCCJIEI0BATEIBCKON AEATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BATh U3Y4YECHHBIN
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIMOJHEHWU YYEOHBIX MPOEKTOB U HCCIENIOBAaHUMN (PU3MUECKHUX MPOLIECCOB
pacnpenensiaTth O0S3aHHOCTH B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3a/lauaMu, CJIEAUThH 3a BBIMOJHEHUEM IUIaHA JEUCTBUN M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B JIESITEIbHOCTh TPYMIIbl, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, TMPOSBISAs TOTOBHOCTh  pa3peniaTh
KOH(MITUKTBHI.

K xoHIy 00yueHust ¢ 9 Kiracce npeIMETHbIC PE3YJIbTAThl HA YTIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:
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MCII0JIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTENBHOCTh MEXaHUUYECKOTO
JBUKECHHSI, HEBECOMOCTb M NEPErPY3KH, LEHTP TIKECTHU, MEXAHUYECKUE BOJIHBI,
3BYK, MH(pPa3ByK M yJIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJIHbI, PEHTI€HOBCKOE
U3JIy4YEHHE, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl UCIYCKAHMUSI U TMOTJIOIIeHUs, albda-, Oeta- U raMmma-
U3JIy4YE€HUs, U30TOIbI, siAEpHAs U TEPMOsIepHAas SHEPreTHKa) U CUMBOJUYECKUM
SI3bIK (PU3UKYU TIPU PEIICHUU YYEOHBIX U MPAKTUUECKUX 3a]1a4;

YBEPEHHO  pa3jiMyaTh  sBJICHUS (PAaBHOMEPHOE U  HEPaBHOMEPHOE
OPSMOJIMHENHOE JIBU)KEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBHKECHHUE,
CBOOOJHOE TMAaJIeHUE TeJ, JBM)KEHHE 110 OKPY>KHOCTH, B3aUMOJEHCTBUE T,
paBHOBECHME MAaTEpUAIIbHOM TOYKH, PEAKTUBHOE [JBH)KEHHE, HEBECOMOCTb,
KosebaTreabHOe  JIBIDKEHHE (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTephepeHIus U audpakius BOJH), TPSIMOJIUHEHHOE pacrpocTpaHeHHe,
OTpPaXEHHE M TMPEJIOMJIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHue O0enoro cBeTa B CHEKTP U CIOXEHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAasl  paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro  CIIEKTpa
U3TyYEHHUsI) 1O ONMUCAHUIO UX XapAaKTePHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SABICHUM B OKPYKAIOIIEM
mupe (B TOM uucie (U3UYECKUE SIBICHUS B NPUPOJE: TNPUIUBBI U OTIUBHI,
nBkeHne 1iaHeT COJHEYHOM CHCTEMBbI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OpPraHu3MOB, BOCIPHSITHE 3BYKOB J>XMBOTHBIMM, 3€MIICTPSCEHUE, CEUCMUUYECKUE
BOJIHBI, ITYHAMH, 9X0, [IBETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JIEHUCTBUE BUAMMOTO, yIbTpadUOIETOBOIO U PEHTIC€HOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, pPaJAHMOAKTUBHOE
U3JIyYCHHE MPUPOJHBIX MHUHEPAIOB JEUCTBUE PAJMOAKTUBHBIX H3Iy4YCHUU Ha
OpPTraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3aj7jauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3MUECKUX SBIICHUIA;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usnueckre BENMUYMHBI (CpeAHSss W MTHOBEHHas CKOpPOCTh Tela TIpH
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHE, IEPEMEIICHUE INPU PABHOYCKOPEHHOM
NIPSAMOJIMHENHOM  JBWJKCHWH, YIJIOBas  CKOPOCTb, LEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJia YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MaJICHUs1, BEC TEJa, LIEHTP TXKECTU TBEPAOIO TEJa, UMITYJIbC TEJA, UMIYJIbC CUIIBL,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOITHOCTbh, TIOTCHIIMATIbHAS YHEPTHUs Tefa,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIH, TIOTCHIMAJIbHAS SHEPTrUs CKATOU MPYKUHBIL,
KUHETUYECKAs] SHEPrus, ITOJHAs MEXaHWYeCKas JHEpPrus, MNEpUoJ W 4YacTtoTa
KOJIe0aHUM, NMepruoj] MaTEMAaTUUYECKOTO U MPYKUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI,
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IPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKAa3aTelb TMPETOMIICHHUS
Cpelbl), IPH OMMCAHWUY TTPABMIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI HCTIOIB3YEMBIX
BEJTUYHH, NX 0003HAYCHUS U STUHUIIBI PU3MUECKUX BETUYNH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PM3MYECKYIO BEIMYHUHY C IPYTUMU BEJIMYHMHAMH, CTPOUTH
rpaduKy U3yYCHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOKCTBA Tell, (PU3NICCKUE SIBICHHS U ITPOIIECCHI, UCIIONB3YSI
3aKOH COXPAaHCHHWS DHEPTrUH, 3aKOH BCEMHPHOTO TATOTCHHSI, IPHUHIIMI
CYIIePITO3UIINH CUJI, TPUHIIAT OTHOCUTEIbHOCTH [ anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHCHHUS HMITYJIbCa, TEOPEMY O KHHETHUYECKOW dHEpruu, 3akoH ['yka, 3aKoH
bepHyim, 3aKOHBI OTPaKEHUS W MPEIOMIICHHS CBeTa, (OpPMYITy TOHKOH JIMH3HI,
IUTAHETAPHYI0 MOJIETh aToMa, HYKIOHHYIO MOJENIb aTOMHOTO Spa, 3aKOHBI
COXpaHECHHS 3apsAA0BOI0 W MACCOBOTO YHCEN TMPH SICPHBIX PEAKIUAX, TIPH ITOM
pa3nuuaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTHIECKOE BBIPAKCHHUE;

CTpOUTH (PU3UYECKUE MOJICIIM PCATBbHBIX OOBEKTOB, MPOIECCOB M SIBICHHIA,
BBIJICIIATh TPU 3TOM CYIIECTBCHHBIC M BTOPOCTCIICHHBIC CBOWCTBA OOBEKTOB,
IPOIIECCOB, SIBJICHUM, TPUMCHATh (DHU3WYCCKUE MOJCHH JUISI OOBSICHCHHS
(U3HYECKHX MPOIIECCOB U PEIICHHs YICOHBIX 3a1a4;

OOBSCHATH (PU3UYCCKUE SBJICHHUS, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE€ CHUTyallud TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/1aud, B TOM 4YHUCJIEe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEITUYUH, IIPU ITOM BHIOUpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIEICTBEHHbIE CBSI3M U BHICTPAUBAThH
JIOTUYECKYIO IEMOYKY PacCyX JACHHM W3 2—3 I1aroB C OMOpOH HAa HW3y4YEHHbBIC
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO periaTh pacuéTHBIC 3aJa4M M0 M3yYaeMbIM TeMaM Kypca (pU3HKH,
BBIOMpAs aJIeKBATHYIO (PU3UUYECKYIO MOJIEh, C HCTIOJIb30BAaHUEM 3aKOHOB U (pOPMYII,
CBS3BIBAIOMINX (U3MUECKHE BEITUYMHBI, 3alUCHIBATh KPAaTKOE YyCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a4H, BBISABIIATH HEJIOCTAIOIINE WU H30BITOYHBIC TAHHBIC,
00OCHOBBIBaTh BHIOOP METO/JA PEIICHUS 3aJadyd, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIC, TPUMEHATh METOJIbI aHAJIN3a Pa3MEPHOCTEN, UCIIOIB30BATh TpaduuecKue
METO/IbI PEIIEHUS 3a]/1a4, MPOBOJIUTh MaTeMaTUYECKHUE TPeoOpa30BaHUs U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HauYeHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENSITh PAa3MEPHOCTh (PU3NYECKON BEIMUYMHBI, MOJTYYEHHON MPHU PpEHICHUU
3a/1auu;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTh MPU IIOMOIITH (PU3NIECKUX
METOJIOB, W TpeJjaratb OPUEHTHUPOBOUYHBIN CMOCOO pENICHHs, B ONMUCAHUU
WCCJICIOBAaHMUS  PAclo3HaBaTh  MPOBEPAEMOE  MPEANOJoKeHne (TUIOTE3Y),
OIICHUBATh MPABUILHOCTH MOPSIIKA TPOBEICHUS UCCIIEIOBAHUS, MHTEPIIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;
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MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WIN (HU3UIECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHUs YHEPTHH,
3aKOHA COXPAHEHUs HUMITyJbCca, JEHUCTBHE 3aKOHAa bepHYyIIM M BO3HUKHOBEHUE
NOABEMHOM CHJIBI KpbUIA, 3aBHUCHUMOCTh IE€pUOJa KOJEOaHW MpyKUHHOTO
MasiTHUKA OT MacChI Tpy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh OT aMIUTUTY bl
MaJibIX KOJeOaHUM, IpSIMOJUHENHOE PacIpOCTPAHEHHE CBETA, pa3jloKeHue 0eaoro
CBETa B CIIEKTpP, U3yUCHHE CBOUCTB M300paXKeHUSI B IJIOCKOM 3€pKajie U CBOWMCTB
n300paxkeHus TmpeAMeTa B coOuparolieil JuH3e, HaOMI0JICHUE CIUIOMIHBIX U
JUHEWYaThIX CIIEKTPOB U3ITYYCHUS): dbopmynupoBaTh MpoBEpsieMOe
npeanoyiokeHue  (TUImoTe3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJCHUH,
CaMOCTOSITEJIbHO COOUpaTh YCTAaHOBKY W3 HW30BITOYHOrO Habopa o0Opy/OBaHMS,
OMUCHIBATH XOJI OTbITa U (HOPMYJIMPOBATH BHIBOJIBI,

MPOBOJIUTh MPU HEOOXOJUMOCTH CEPUI0 TPSMBIX H3MEPEHUM, OIpesess
CpeaHee 3HaYeHHE U3MEPSIEMON BEJTMYMHBI U OTIPEIesis MOTPEIIHOCTh PE3yJIbTaTOB
IPSMBIX U3MEPEHUH, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEPUTEIHLHOTO
npubdopa);

MIPOBOJIUTH KOCBEHHBIE U3MEPECHHS (PU3HMUECCKUX BEIUYHH (CPEIHSSI CKOPOCTh
U YCKOpPEHHE TeJla NMPH PaBHOYCKOPEHHOM JIBHUKEHUU, YCKOPEHHE CBOOOJIHOTO
najeHus, )KECTKOCTh MPY>KUHBI, KOYPPUIIMEHT TPEHUS CKOJIbKEHHS, MEXaHUYeCcKas
paboTa ¥ MONIHOCTb, YacTOTa M TEPHOJ KOJeOAaHHN MaTeMaTH4YEeCKOro U
NPYKUHHOTO MAaATHHUKOB, (DOKYCHOE pACCTOSHHME coOuparouieil JUH3bI U €€
ONTUYECKAs] CWJIa, PATUOAKTUBHBIN ()OH) C HCIHOIB30BAHUEM AaHAJIOTOBBIX H
UG pPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP METO/A WU3MEPEHHMs], IIAHUPOBATH
U3MEpPEHHUs, CaMOCTOSITEIbHO COOMpaTh  AKCIEPUMEHTAIBHYI0  YCTaHOBKY,
BBIUKCIISITh 3HAYEHHE BEJIMYMHBI U aHAJIU3UPOBATH IIOJYYEHHbBIE PE3YIbTATHI,
OLICHUBAsI IOTPEUTHOCTh PE3YIHTATOB KOCBEHHBIX U3MEPEHMUII;

IPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BENUYMH (3aBHCHUMOCTh ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBIDKEHUU 0€3
HayaJlbHOM CKOPOCTHU, 3aBUCUMOCTb CHJIbI TPEHUS CKOJBXEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHHS, MEPUOAa KOJeOaHUN MaTeMaTHYECKOTO MasiTHUKA OT
JUIMHBl HUTH, OIPEJCIICHHE YCKOPEHHsI CBOOOTHOTO TAaJCHHs, HCCIEOBaHNE
M3MEHEHHUS BEJIMYMHBI U HAIMPABICHUS WHIYKIHOHHOIO TOKA, 3aBUCUMOCThH yria
OTpa)KEHHUsI CBETA OT yTJia MaJCHHUsI, yIJia MPEJOMIICHHS OT yriia NaJeHus CBETOBOIO
Jy4a, UCCIIEIOBAHUE TPEKOB: U3MEPEHUE SHEPIUU YaCTHUIbI IO TOPMO3HOMY IMyTHU
(mo dororpadusam)): COBMECTHO ¢ yuuTeseM (OpMyIUpPOBaATh 33a/lady W THUIIOTE3Y
HCCIIEIOBAHUSI, CAMOCTOSITEIbHO IUIAHUPOBATh HCCIEJOBAHUE, CAMOCTOSITEIIHLHO
coOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAHOBKY, THPEACTABISATH  MOJYyYECHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOMUIl U TrpaduKoB, OLEHUBAThH
MOTPEIIHOCTH, Je1aTh BHIBOJIbI IO PE3yJbTaTaM UCCIEI0BaAHUS,
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coOroaTh MpaBuia O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaTOpHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HA X ONMUCAHUA (B TOM YUCTIE:
CHUJOMETP, NaTYMKHU MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
nepuckon, (oTroanmapat, MHKPOCKOI, TEJIEeCKOI, ONTUYECKUE CBETOBO/IbI,
CHEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), MUCHONb3ysd 3HAHUS O CBOMCTBaXx
¢uznueckux  SABIEHUW UM HEOOXOAMMBIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH HW3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB MPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ay, OINTHYECKUE CXEMbl JJII MOCTPOCHUS
U300paKeHUH B MJIOCKOM 3€pKajie U cOOMparomiei JMH3E;

MPUBOAUTEH TIPUMEPHI (HAXOAUTH UH(OPMAIIMIO O MPUMEPAX) MPAKTHUECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUEeHMS
0e30MacHOCTH TMpPH OOpallleHUd ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIOJICHUS HOPM OSKOJOTUYECKOrO TIOBEJCHHS B
OKpYXarollen cpeje;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS MOUCKOBBIM 3aMpoC, HaXOIUTh MYTH OIpEAeNICHUs
JIOCTOBEPHOCTH TOTYYEHHON HH(POPMallMM HA OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMIOJHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTepaTypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WNuTtepHer, Bmanerp nNpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOINEHHMS Ha OCHOBE
uH(OpPMaIMK U3 HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COACPIKAHMS, MyOIUIHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM WIIM UCCIEA0BATEIBCKON NS TEIBHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBIM IOHSATUWHBIN anmapar H3y4aeMoro
pazmena (U3MKA HW COMPOBOXKIATH BBICTYIJICHHE TMPE3CHTAlUCH C yd4ETOM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®duznka — Hayka O IPUPOJIC 2
1.2 ®Ou3nvecKue BEININHBI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]T TO3HAHMS 2
Hroro mo pazueny 8
Pasznen 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
Hroro no paszneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
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41 Masnenue. Ilepenaua nasiaeHus: TBEPAbIMU 5 5
' TEJIAMH, KUJKOCTSIMHU U Ta3aMH
4.2 JlaBiieHHE KUIKOCTH 6
4.3 ATMOcdepHOe TaBlieHUE 5 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHoCTb. JHEprus
51 Pabota 1 MontHOCTH 6
5.2 [TpocTeie MEXaHU3MBI 8
5.3 MexaHuueckasi JHEprus 5)
Hroro mo pazgeny 19
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH 6
Hroro mo pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchbl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CtpoeHue u CBOMCTBA BelIeCTBA 6 1
1.2 TemnmnoBeIe Mporecch 33 6.5
Hroro mo pazueny 39
Paznea 2. DiekTpudecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DneKTpuUYecKre 3apsaabl. 3apsHKCHHBIC Tela 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUAN TOK 31 10
2.3 MarsuTHbIC SBICHUS 11 4
2.4 DNeKTpOMarHuTHasK WHITYKITUS 7 1
Hroro mo pazaeny 58
Paznen 3. IloBTOpuTEIbHO-00001IAK0 M MOY b
3.1 [ToBTOpUTENBHO-0000MIAOIINIA MOTYITH 5 1
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 22.5
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9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. Mexannueckue siBJ1eHHSA
MexaHH4ueCcKoe JBMKEHUE U CIIOCOOBI €T0
1.1 30 2 4
OTIHCAHUS
1.2 B3aumoeticTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1
Hroro mo pazueny 63
Pa3nen 2. Mexanuveckue KoJ1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyueGaHus 8 3.5
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 1 3
Hroro mo pazgeny 18
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DNeKTpOMarHUTHOE MOJIE U 6
' AJIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHUSA
4.1 3aKOHBI pacIIPOCTPAHEHNUs CBETA 8
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 1
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP
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Hroro no pazneny

16

Paznena 5. KBantoBble iBJIeHUA

5.1 Hcnyckanue u moriioneHne CBeTa aToMOM 1
5.2 CrpoeHue aTOMHOTO si1pa
5.3 SnepHble peakuu 7
Hroro mo pazueny 16
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
6.1 MexaHn4ecKue SBJICHHS (TOBTOPUTEIIBHO- 6 3
' 0600IIAKOIII MOIYIIb)
6.2 TerutoBbIe siBIIeHUS (TIOBTOPUTEITHHO- 3
' 0600IIAKOIII MOTYIIb)
6.3 DJEeKTPOMArHUTHBIC SIBJICHUS 3 1
' (MOBTOPHUTETHLHO-0000IAIOIIAA MOTYITh )
6.4 CBeToBbI€ SIBIICHUS (TOBTOPUTEILHO- 1 0
' 0600IIAKOIII MOIYIIb)
6.5 [ToBTOpHUTEIIBHO-0000IIAOIITNI MOTYIIb 4
Hroro mo pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 25.5

38



IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 ®dusukKa — HayKa o mpupojie. SABneHus 1 bubnuorexa [JOK
IIPUPOJIBI https://m.edsoo.ru/ff09f72a
bu6moreka [IOK
2 dusnyeckue siBie 1
HSHHCCIHE ABICHI https://m.edsoo.ru/ff09f72a
®u3nyecKue BeIMYMHbL. Pa3MepHOCTbD.
3 Ouznyeckue npubopsl. [lorpemHoctu nmpu 1 bubamorexa [JOK
' https://m.edsoo.ru/ff09f72a
MPSIMBIX U3MEPEHUSIX
4 Ypok-uccnenoBanue "M3MepeHne TMHEHHBIX 1 1 bubnuoreka [IOK
pa3MepoB TeJl U MPOMEKYTKOB BpeMeHH'" https://m.edsoo.ru/ff09f72a
5 JlabGopaTopHas Pa60Ta "I/IaleepeHHe 00bEMa 1 1 POII
KUAKOCTU U TBEPIOTO Tena
JIab 6ota "O
5 aboparopHas paboTa l'IpCI[CJ'ICHI/‘I‘C 1 1 POII
pa3MepoB MajbIX Teld. MeToa psaoB
7 Mertoasl HaydyHOTO Mo3HaHUs. OnrcaHue 1 bu6mmoreka [JOK
(bMBUYECKUX SBICHUH C TIOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTes3sl:
8 JAbHOCTH MOJETA MIapUKa, MyHIEHHOTO 1 1 POII

TOPU30HTAIBHO, TEM 00JIblIe, YeM OoJIblLIIe
BBICOTA ITycKa"
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Crpoenue BemiectBa. OMBITHI,

9 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmiorexa LIOK
https://m.edsoo.ru/ff09f72a

BEIIECTBA
JlaboparopHras padota "OrneHka quaMmerpa

10 aToMa METOJIOM PSOB (C UCIIOJIH30BAHUEM POl
¢dororpadmii)"
VYpox-uccnenosanue "Habmronenune

11 TEIUIOBOTO paciupeHus razoB. OMbITH 1O bubnuoreka [JOK
O0OHAPY)KEHUIO ACUCTBUS CUIT https://m.edsoo.ru/ff09f72a
MOJIEKYJIIPHOTO MPUTSKEHU"

12 JIBmwxenne yactuil Bemiectsa. duddysus. POII
bpoyHOBCKOE ABMXKEHNE
VYpoxk-uccnenosanue "Habmronenne u

13 00BbsSICHEHHE OPOYHOBCKOTO JIBMXKCHHS U PoOII
b dy3un"

14 B3anMoelicTBie yacTHIl BEILIECTBA: POIII
MPUTSDKEHNE U OTTAJIKUBaHHE

15 ArperatHble COCTOSIHHSI BEILIECTBA. ) POII
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

16 Mexannueckoe aBrxenue. [1yTs, POIII
TPaeKTOPHs, IepeMelIeHre

17 PaBHOMEpHOE 1 HEpAaBHOMEPHOE JIBUKCHHE. POII
CxkopocTb
HaxoxaeHue ckopocTy, MyTH U BpeMeH!

18 [P PABHOMEPHOM IPSAMOIMHEHOM POIII
TIBUKEHUHT

19 JlabopatopHas pabota "OnpezneneHue bubnuoreka [IOK

CKOPOCTH paBHOMEPHOTO ABMKEHUSA"

https://m.edsoo.ru/ff09f72a
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I'paduxy npAMOIMHEHHOTO PABHOMEPHOTO

20 PolI
TIBUKCHHUS
Pemenue 3agau o reme "Pacuer cpenneit

21 h P POIII
CKOPOCTHU
JlaboparopHuas padota "Onpenerenne

22 CpEIHEN CKOPOCTU CKOJIBKEHUS OpycKa Win brbmmorexa LOK

. ,?] https://m.edsoo.ru/ff09f72a

IapuKa 1o HaKJIOHHOU MJIOCKOCTH
OTHOCUTENBHOCTH NBIKEHUS. ClI0XKeHne

23 . PO
CKOPOCTEH MpH MapajuieIbHOM JBIKCHUU
[Tonyuenue u ananu3 rpadukoB

24 3aBUCUMOCTH IIYTH U CKOPOCTH JIBUKEHUS OT POl
BPEMEHH
Kontponsnas padoraNel no teme

o5 Mexannueckoe aBmxkeHue Pemnienne POIII
rpaduveckux 3aaa4 1mo reMe "MexaHuKa.
PaBHOMEpHOE npsiMOIMHENHOE TBHKEHUE"

26 SBnenue nHepu. 3aKOH HHEPITUN PoOII
B3anmopeiicTBue Ten Kak mpuyrHa

97 U3MEHEHUA CKOPOCTH. Macca Tena Kak Mepa bubnuoreka [JOK
WHEPTHOCTH TeJjia P MOCTYNATeIbHOM https://m.edsoo.ru/ff09f72a
JBUKEHUHT
Vpok-uccnenosanne "CpaBHeHHE Macc MO

28 P . P POIII
B3aUMO/ICHCTBUIO Tell

29 IImoTHOCTE BelecTBa POII

30 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
MJIOTHOCTH TBEpOTrO Tena" https://m.edsoo.ru/ff09f72a
Pemenne 3agau no reme "Macca Tena.

31 PolI

IImotHOCTE BemiecTBa"
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Cwmecu u cruiaBbl. [loBepxHOCTHAs 1

32 . POIII
JIMHEHAas TIOTHOCTh
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"®u3uka — HayKa O PUPOJE.

33 HepBOHa‘-IaJIBHI}:II; CBezfeHI:/mﬂo6 ATOMHO- brbmmorexa LOK

https://m.edsoo.ru/ff09f72a
MOJIEKYJISIPHOM CTPOEHHMHU BELIECTBA.
Mexanuka"
KonTponbnas paboraNe2 no teme "®usnka

34 — HayKa o npupoje. IleppoHavanbHbIe PO
CBEIICHUS 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHMH BellecTBa. MexaHuka"

35 Cuna. SIBnenue tsarorenus. Cuia TsHKECTH POIII

36 N3o00paxkenue cun. Pemenue 3aga4y no teme bubnuoreka [IOK
"OnpeneneHne CUibl TIKECTH" https://m.edsoo.ru/ff09f72a

37 Cuna ynpyroctu. 3akoH ['yka PoOII

38 Bec tena. U3mepenue cui. JluHamomeTp PoOII
VYpoxk-uccnenosanue "Habmronenune

39 U3MEHEHUS CKOPOCTH MPU B3aUMOACHCTBUN POIII
Ten"

40 Pemenue 3anau no reme "Cuina ynpyrocru. POIII
Bec tena"

Jlaboparopnas padoTa "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCIMOCTh bubnunoreka [JOK
pacTsukeHus (aegopmaliiu) Npy>KHUHbBI OT https://m.edsoo.ru/ff09f72a
MIPUJIOKEHHOM CHJIBI"

42 Cuna tpenus POIII

43 Cnoxenue cui. PaBHoelicTByro1as cuia Bu6mmorexa LIOK

https://m.edsoo.ru/ff09f72a

42


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Pemrenne 3agau o reme "CroxeHue Cul.

44 . " POIII
PaBHOfelicTBYIOIIAs cHIla
Pemenue 3aau no teme "B3aumoneiictue
45 " POl
Ten. Cuibl B MEXaHUKE
Pemenne 3agau mo reme "Cuia tpenus".
46 Ypok-uccienoBaHue 1o TeMe bubnuorexa [JOK
"NccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS https://m.edsoo.ru/ff09f72a
OT IJIOLIAJN CONPUKOCHOBEHMS"
JlabopaTtopHas pabota "OMbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHITBI
47 TPEHUS CKOJIBKEHUS OT CHJIbI IaBJICHUS U POl
XapaKTepa CONMPUKACAFOIINXCS
MMOBEpXHOCTEN"
Pemenue 3agay nmo teMme "B3aumoneiicteue
48 " POIII
Ten. Cuiel B MEXaHUKE
KonTtponbHas padotaNe3 mo teme
49 " . " POIII
BsauMmonelicTue e
50 JlaBneHue TBEPBIX TEI POIII
51 Ypoxk-skcriepumenT "CriocoObl onpeaeneHus bubnuoreka [JOK
JIABJICHUS TBEPAOTO Teya" https://m.edsoo.ru/ff09f72a
52 Ypok-uccnenopanue "3aBUCUMOCTh bubnnoreka [JOK
JIABJICHUS raza oT Temrneparypsl"” https://m.edsoo.ru/ff09f72a
aBJICHUE XKUJKOCTEH U ra3oB. 3aKOH
53 A POl
[Tackans
54 IIHeBMaTHUECKHE YCTPONCTBA POIII
3aBUCHUMOCTD JaBJICHUS KUIAKOCTH OT
55 PolI

TITyOUHBI
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56 I'mapocraTnueckuil napagoke PolI

57 Ypok-npoekt "M3yueHue cooOmarnmxces bubnmoreka [JOK
cocynoB" https://m.edsoo.ru/ff09f72a
VYpok-koudepennus "I napasinyeckue

58 P Gep P POILLI
MEXaHU3MBI
Hcnonp3oBanne BLICOKHUX TaBJICHUH B

59 POIII
COBPEMEHHBIX TEXHOJIOTHSIX
AJIMUHHMCTpaTHBHAs KOHTPOJIbHAs paboTa

60 Ne4 Pemienue 3agau mo teme "JlaBiieHue POII
JKUJIKOCTH"
AtMocdepa 3eMiI U IPUUHUHEI €€

61 Pep P POIII
CYIIIECTBOBAHUS

62 VYpok-uccnenoanue "[IposiBiieHne AeMCTBUS bu6moreka [IOK
atMochepHOTO AaBicHUS" https://m.edsoo.ru/ff09f72a
Nsmepenne atmocdepHoTo naBieHus. OmbIT

63 P deproro a PO
Toppuuennu
3aBUCHUMOCTb aTMOC(HEPHOTO AABJICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr mist PO
HU3MEPEHUS aTMOC(EPHOTO JIaBIICHUS
Bapomerp-aneponn. AtmMocdepHOe naBiIcHUE

65 POMETP-aHePOH ] eproe 1 PO
Ha pa3IMYHBIX BICOTAX

66 BriTankuparoias cuia. 3aKkoH Apxumena POII

67 Pemenue 3anau no reme "3akon Apxumena' POII
VYpok-uccnenopanue "IKCEpUMEHTAIBLHOE

. bu6morexa LIOK
68 oOHapy)XeHHe JeHCTBUS KUIKOCTH U ra3a Ha

MIOTPYKEHHOE B HUX TEJO"

https://m.edsoo.ru/ff09f72a
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JlaboparopHnas padota "Onpenernenue

bubmuoreka [JOK

69 BBITAJIKMBAIOIIEH CHIIBI, ﬂeI/ICTBijLueH Ha httos://m.edsoo.ru/f09F72a
TEJI0, MIOTPYKEHHOE B JKHIKOCTb
70 [TnaBanue Ten POIII
JlaboparopHuas padota "HMccrnenoanue
71 3aBHCHMOCTH Beca Teja B BOJIE OT o0beMa bubmorexa HOK
. " https://m.edsoo.ru/ff09f72a
MOTPYKEHHOU B )UJAKOCTh YaCTH Teja
72 BosznyxomnaBanue. [lnaBanue cynos PO
73 Pemrenue 3amgau mo teme "3akoH Apxumena. POII
YcnoBus niaBanus ten'
Pemenne 3amau o teme "JeiictBue
74 YKUJKOCTH Y T'a3a Ha IOTPYKEHHOE B HUX POl
Teno"
Ypoxk-nipoekT "KoHcTpynpoBaHue apeoMeTpa
75 WJTU JIOJIKA U OTIpe/IeTICHUE POIII
rpy30n0AbEMHOCTH"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
76 "JlaBneHrEe TBEPBIX TEI, KUIKOCTEH 1 POIII
razon"
77 KonTtponbHas padotaNe5 mo teme "/laBnenue bubnuoreka [JOK
TBEPABIX TeJ, )KUAKOCTEH U ra3on" https://m.edsoo.ru/ff09f72a
78 Mexanuyeckas pabota POl
79 MouHoCTh POII
80 Pemenue 3a1au Ha onpenenenue paboOTh U POII
MOITHOCTH
81 PaboTa cuibl TSDKECTH U CUJIBI TPEHHUS POIII
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VYpoxk-uccnenopanue "Pacuér MoiHocTH,

82 . . | POIII
pa3BUBaEMOM TIPH MOABEME 110 JIECTHUIIE

83 [IpocThie MeEXaHU3MBI POIII

84 MowmeHT cuisl. [IpaBuno MOMEHTOB POIII
JlaGopatopHnas pabota "M3yuenne npaBuia

85 pLIanr)a )IJ'IIZI HO§BHXHOFO I/Iy}tIICHOJlBI/IIzKHOFO brbmmorexa [OK

https://m.edsoo.ru/ff09f72a

6J10Kk0B"

86 "3oJ10TOC TIPABUIIO" MEXaHUKU POIII
Pemenue 3agau mo reme "30J10TO€ MPaBUIIO

87 Mexanukn" / Becepoccuiickas mpoBepodHas POIII
pabota
Pemrenune 3amau o teme "Padora cuiiel

88 TSOKECTH U cuilbl TpeHus" / Beepoccuiickast POIII
poBepoyHasi padbora

89 Ypoxk-nipoekT "[IpoekTrpoBanue ) POIII
MOJIMCIIACTOB € 33JJaHHBIMU MTapaMeTpamMu

90 Ypok-koudepenius "IIpocTbie MeXaHU3MBbI POIII
B OBITY, TEXHHUKE, )KUBBIX Opranu3max"

o1 Koaddumuent nonesnoro aeicTeus bubnuoreka [JOK
MPOCTHIX MEXAHU3MOB https://m.edsoo.ru/ff09f72a

92 JlaboparopHas padota "Onpenenenue KI1/] POII
MOJABMKHOTO M HETIOABMKHOTO OJIOKOB"

03 Mexanuueckas sHeprus. Kunernueckas u POII
MOTEHIIMATbHAS SHEPTUs

94 3aKOH COXpaHEHHs] MEXaHMYECKON IHEPTHH bubmmorexa [JOK

https://m.edsoo.ru/ff09f72a
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VYpok-3KcriepuMeHT "IKCepUMEeHTAIbHOE

95 ompe/ieJICHuE U3MEHEHUS! KWHETUYECKOU 1 1 1 bubmmoreka [JOK
MTOTEHIMAJIbHOW SHEPIUM IIPU CKaTbIBAaHUHU https://m.edsoo.ru/ff09f72a
TeJa 10 HAKJIOHHOM TJI0CKOCTH"

96 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1 POII
"Pabota u MmomHOCTE. DHEpTUs"

97 KonTtponbHas pa60T?'N98 o Teme "PaboTa u 1 P
MOIIIHOCTb. DHEPIusi

98 PaboTa c T'?KCTaMI/I o Teme "MexaHu4eckoe 1 POII
JIBHUKCHHE

99 Pabota c Texctamu o teme "CtpoeHue 1 bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff09f72a

100 Pa6ora ¢ rekcramu 1o Teme "CHITBI B 1 bu6moreka [IOK
npuponae" https://m.edsoo.ru/ff09f72a
[IpomexyTouHass KOHTpOJIbHAs paboTa

101 N§)9Pa6o§ c TeKCTaMI/IpHO TCMCI')'I[aBJ'IeHI/Ie 1 bubmorera [IOK

. . | https://m.edsoo.ru/ff09f72a

TBEPABIX TEJ, KUAKOCTEH U ra30B

102 Pabota ¢ Texctamu l'IO"TeMC "DHeprus. 1 POIII
[IpocThie MEXaHU3MBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 POIII
MOATBEPKICHUS
9 Jlnarnoctuueckas KOHTposibHast paboTa Nel 1 1 POIII
Macca u pa3Mep aToMOB M MOJIEKYIT
Monenu TBepaOro, )KHIKOT0 U Ta3000pa3HOro
3 ! P , p 1 POIII
COCTOSIHUII BelllecTBa
VYpoxk-koudepennus "Kpucrammueckue u
bu6mmoreka [IOK

4 amopdmusie Tena. ['paden. [Tonyuenune 1

" https://m.edsoo.ru/ff09f72a
HCKYCCTBEHHBIX aJIMa30B

CMauuBaHue U KanmnuJIIAPHOCTD.

5 1 POIII
[ToBepxHOCTHOE HATSHKEHHUE
TermoBoe pacumpeHue u coxaTue 1 POIII
TemnoBoe nBmwxenue. Temneparypa 1 POII
TeMnepaTypHble IIKaJIbI 1 POIII
BHyTpeHHss 3HEPrus U CrIOCOOBI €é

9 TP P 1 POIII
W3MEHEHUS

10 Buael Tenonepenaun 1 POII
Vpok-koH(pepennus "Mcnoabp3oBaHue

P Gep N bubnmuoreka [JOK
11 TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPUAIIOB B 1

https://m.edsoo.ru/ff09f72a

LeJIAX SHeprocoepekeHus"
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KonunuecTBo TeIIOTHI. Y IenbHAas

12 POIII
TEIUIOEMKOCTh
Ypok-uccienoBanue "[IpoBepka runoresbl
13 JIMHEIHOW 3aBUCUMOCTH JUIMHBI CTOJI0MKA bubnuorexa [JOK
AKUJKOCTU B TEPMOMETPUYECKOMN TPYOKE OT https://m.edsoo.ru/ff09f72a
TeMIeparypbl"
VYpaBHeHue TermioBoro 6ananca. TemiooomeH
14 U TEIUI0BO€ paBHOBecHe. 3akoH HproToHa— POIII
Puxmana
JlabopaTtopHnas pabota "MccnenoBanue
bu6moreka [IOK
15 SBJIEHUS TEIJIOOOMEHA MPU CMEIIUBaHUU
N . " https://m.edsoo.ru/ff09f72a
XOJIOJTHOU ¥ TOPSTYCH BOIBI
Pemenune 3amgau o teme "TermiooOMeH u
16 " POII
TEIJIOBOE PaBHOBECHE
JlaGopaTtopHnas paborta "Onpenenenue
17 KOJIMYECTBA TEIIOTHI, MOJY4EHHOTO BOJAOU bubnuoreka [IOK
MIPHU TEIII0O0OMEHE C HAarpEThIM https://m.edsoo.ru/ff09f72a
METAUIMYECKUM [UIHHAPOM"
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAS POIII
TEIUIOTA TJIaBJICHUS
Pemenue 3amau no teme "[lnaBnenue u
19 | POIII
OTBEpJIeBaHUE KPUCTATINYECKUX TEJ
20 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff09f72a
21 VYpoxk-uccnenopanue "CpaBHEHHE NPOLECCOB bubnunoreka [JOK

TUTaBJICHUSA KPUCTAININYCCKUX TCJI U

https://m.edsoo.ru/ff09f72a
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pa3MsryeHHst IPU HarpeBaHuu aMop(HBIX

n

TCII

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

22 POIII
Hcnapenue
Kunenne. Y aensnas terwiora
mapoo0Opa3oBaHusl. 3aBUCUMOCTE

23 poOLP POIII
TeMIEepPaTypbl KUIIEHUS OT aTMOC(HEPHOTO
aBJICHUS
Pemenne 3amaa mo teme "IlapooOpasoBanue u

24 g Poodp POIII
KHAIIEHUE
Ypoxk-uccnenosanue "OO0bsiCHEHNE

bu6moreka [IOK
25 3aBUCUMOCTH TEMIIEPATyPhl KUTIEHUS OT 1
. https://m.edsoo.ru/ff09f72a

aBJICHUS
HacpliieHHbIH 1 HEeHACHIILIEHHBII Tap.

26 POIII
BrnaxnocTs Bo3ayxa
BraxxHocTh Bo3niyxa u €€ u3mMepeHue.

27 JlaGopaTtopHnas padorta "Onpenenenue 0.5 PoOII
OTHOCHUTEJILHOM BJIAXKHOCTH BO3/1yXa"

28 Pemenue 3amay no treme "BiaxHOCTR" POIII
Pemenue 3aga4 v aHanu3 CUTyalui,

29 CBA3aHHBIX C SBJICHUAMU UCIIAPEHUSA U POl
KOHEHCALIUU
DHeprus TOILINBa. Y IelIbHas TEILIOTa

30 P PO
CropaHus

31 [TpuHIHMIBI paOOTHI TETIJIOBBIX ABUTATENEH POIII
[TapoBas TypOuHa. JIBuraTenb BHyTPEHHETO

32 POBATTYP yIp PO

CrOpaHus
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33 KIIJI TeruioBoro ABUraTeIst POII
Pemenne 3amau o teme "KII/] TemmoBoro
34 " A POIII
IBUTATEIIS
35 Ypok-koH(pepeHmus "TeroBbie IBUTATEIN | bubnuorexa [JOK
3allUTa OKPYKAIOIIEeH cpenl" https://m.edsoo.ru/ff09f72a
36 TerutoBbIe MOTEPH B TETLIOCETSIX POIII
37 3aK0H COXpaHEHUS ¥ MMPEBPAICHUS YHEPTHH B P3III
MEXaHWYECKUX U TEIUIOBBIX MpoIieccax
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
38 "TertoBble siBeHUS. VI3MeHEHHE arperaTHbIX POIII
COCTOSTHMH BemiecTBa'
KonTponsnas paboraNe2 no teme "TemoBbie
39 siBNIeHHs. VI3MeHeHne arperaTHbIX COCTOSTHUH POIII
BemecTra"
40 Dnektpuzarus Tei. J[Ba pona 3apsmioB bubmmorexa [OK
’ https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "Hccnenoanue
41 CI0CcO00B PA3IMYHBIX BELIESCTB bubmmorexa [IOK
P " https://m.edsoo.ru/ff09f72a
HadJICKTPU30BBIBATHCS
BsanMonelicTBue 3apsykeHHBIX TEI. 3aKOH
42 P P
Kynona
Dnekrpuyeckoe mose. Hanpsok€HHOCTD
43 sJIeKTprUYecKoro nois. IlpuHiun POII
p p
CYINEPIO3UINH FIEKTPUUECKUX MOJICH
m Hocutenu snexTpuueckux 3apsioB. POII
DnemeHTapHBIH 3apsan. CTpoeHne aToma
45 3aKoH COXpaHEeHH JIEKTPUUECKOTO 3apsaa POII
p p p
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[IpoBOIHUKH, TUATEKTPUKHU U

46 1 POIII
MOJTYTIPOBOTHUKH
VYpoxk-koudepenius "Inekrpusaius B

47 P deperiit "DieKTpi3aL 1 POIII
MTOBCETHEBHOM JKH3HH

48 Pemrenue 3agau mo reme "3akoH coxpaHeHUs 1 POII
AIEKTPUYECKOTO 3apsia
Dnektpuyeckuil Tok. MicTouHukn

49 P 1 POIII
AMEKTPUIECKOTO TOKA
VYpok-uccnenosanue "VccnenoBanue Bu6 OK

B HOJIMOTEeKA

50 JCHCTBUS 3JICKTPHYECKOTO TIOJIS Ha 1 _ 1
T —— https://m.edsoo.ru/ff09f72a

o1 DIEeKTPpUYECKHN TOK B METAJIAX 1 POl

52 DIEKTPUYECKHUN TOK B JKHJIKOCTSX U Ta3ax 1 POl

53 DneKTpruYecKas 1erb 1 POIII

54 Cuna Toka. AMmiepmeTp 1 PoOII

55 DNeKTpuYecKoe HarnpspDKkeHue. BoabTmeTp 1 PoOII

56 JlaGopaTtopHnas padora "COopKa 1 UCIIBITAHUE 1 bubnuoreka [JOK
AJIEKTPUYECKOH LIETH OCTOSIHHOTO TOKa" https://m.edsoo.ru/ff09f72a
3aBUCHUMOCTh CHJIbI TOKA OT HAIPSKEHUS.

57 P 1 POIII
3akon OMa Jy1s ydyacTka Lenu
JlaboparopHas pabota "Mccrnenoanue
3aBUCHUMOCTH CHJIbI TOKa, IPOTEKAIOIIETO

58 P H 1 POIII
4yepes pe3ucTop, OT HAPSHKEHUS Ha
pE3UCTOpE U COMPOTUBIICHUS pe3ucTopa’
DNEKTPUYECKOE COMPOTUBIICHUE. Y IETIbHOE

59 P P 8 1 POIII

COIIPOTHUBJICHUC
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JlaboparopHnas padota "Onpenernenue

bubmuoreka [JOK

60
yIE€IBHOTO COMPOTHUBIICHUS MPOBOAHUKA" https://m.edsoo.ru/ff09f72a
Pemenne 3ama4g mo teme "DIEKTPUUECKOE
61 P , POIII
CONIPOTHUBIICHUE. Y ICIIBHOE CONTPOTUBIICHUE
62 Pemrenne 3amau o reme "3akod Oma" POIII
IlocnenoBaTenpHOE U MapajjieibHOE
63 P PO
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
CIIOKEHUS HAIPSDKEHUH IIpU
64 P P POIL
MOCJIEI0BATEIILHOM COCTMHEHHH JIBYX
pe3uctopon"
Pemenue 3aga4g o teMe "IlocienosareinnrHoe
65 | POIII
Y TapajuIeTIbHOE COCTMHEHUSI IPOBOJHUKOB
Jlaboparopnas padora "IIpoBepka mpasuiia
66 TUTS CEIJ'IBI ]E)roxarr)l U I1a aHJP;eHBiOM P bubmorexa LOK
prrtiap " https://m.edsoo.ru/ff09f72a
COCTMHCHUH PE3UCTOPOB
Pemrenue 3amay Ha npuMeHenne 3akoHa Oma
67 P PO
JUTSL pa3JIMYHOTO COSAMHEHHS TTPOBOTHUKOB
OJIC u BHyTpEeHHEE CONTPOTUBIICHUE
68 HCTOYHHUKA TOKA. 3akoH OMa IUIs OJIHOU POII
e
Pewenne 3agau no reme "OJIC, BHyTpeHHEe
69 CONIPOTHBIIEHUE UCTOYHHKA TOKA. 3aKoH Oma POl
IUIA TIOJIHOH 1iermu”
JIaGopatopHas pabota "Onpeanenenue 3/C u
70 BHYTPEHHETO COIPOTHUBJICHHS NCTOYHHKA bubmiorexa LOK
yT'l? P https://m.edsoo.ru/ff09f72a
TOKAa
71 KonTponeHas padota Ne3 IIpasuia Kupxroda POIII
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JlaboparopHuas padota "IIpoBepka mpaBmi

bubmuoreka [JOK

72
Kupxroga" https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "M3yueHue BoIbT-
73 aMIIEPHBIX XapaKTEPUCTUK HEITMHEHHBIX bubmorexa LHOK
. https://m.edsoo.ru/ff09f72a
3JIEMEHTOB
Pabota snexrpudeckoro Toka. MOIIHOCTb
74 P POIII
AIIEKTPUYECKOTO TOKa
75 JlabopaTtopHas pabota "Onpenenenue padoTh bubnuorexa [JOK
U MOIIHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff09f72a
76 3akoH [[xoynsa-Jlenua. Ilorpeburenn P
aNeKTpudecKkoro Toka. KopoTkoe 3ambikaHue
Ypoxk-koudepenius "OObsiICHEHNE U TTPUHITATT
77 JIEWCTBUSA TIOMAITHUX bubmorexa OK
" https://m.edsoo.ru/ff09f72a
AJIEKTpOHArpeBaTeNIbHbIX TPUOOPOB
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
78 "DnexTpuuecKkue 3apsaabl. 3apsyKCHHBIE Tena U bubnuoreka [IOK
ux B3auMoaercTeus. IlocTosTHHBIN https://m.edsoo.ru/ff09f72a
AJIEKTPUUECKUN TOK"
AJIMUHHCTpaTHBHAS KOHTpOJIbHas paboTalNed
1o TeMe "DIIEKTPUUYECKUE 3apsiabl.
79 P PR POIII
3apsiKeHHbIE Tella U UX B3aUMOJACHCTBHUSL.
[TocTostHHBIN 2IIeKTpUYECKHI TOK"
[TocTosiHHBIE MAarHUTHI. MarHUTHOE TIOJIE
80 POl
3eMiIu ¥ ero 3HaueHue JJIs )KU3HU Ha 3emiie
Ypok-uccnenosanue "M3ydeHne MarHUTHOTO
81 10JIS1 IOCTOSIHHBIX MAarHUTOB MIPH MX bubnunoreka [JOK

00BeAMHEHNUH U pa3jeneHun. Busyanu3zamus
OJIA TOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff09f72a
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OmneiT Dpcrena. MarautHoe noJie

82 POIII
AIEKTPUUECKOTO TOKA
OneiT AMniepa. MaraHuTHOE 110J1€ KaTyLIKH C
83 TOKOM. [IpuMeHenune 3J1eKTPOMarHuToB B POIII
TEXHUKE
84 Cuna Amriepa u onpenieneHue eé POIII
HarpaBJIEHUS
85 Pemenue 3a)1a11"n0 TeMe "CI/IJ‘I? Awmmnepa u P3III
onpezesieHue e€ HalpaBJIeHUs
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
86 Hcrnotb30BaHME JIEKTPOIBUTATEINICH B POIII
TEXHUYECKUX YCTPOIMCTBAX M HA TPAHCIIOPTE
87 Bcepoccuiickas mpoBepodHas paboTa PO
88 Bcepoccuiickas mpoBepodHas paboTa PoOII
89 JlaGopaTtopHnas padora "M3ydeHue aecTBUs bubnuoreka [IOK
MAarHuTHOTO MOJISl Ha MPOBOJHUK C TOKOM" https://m.edsoo.ru/ff09f72a
90 Ypok-koupepennus "IIpakTuueckoe bubnuoreka [JOK
MPUMEHEHHE IIEKTPOIBUTaTeeil" https://m.edsoo.ru/ff09f72a
o1 JlabopaTtopHnas pabora "KoHcTpynpoBaHue u bubnuoreka [JOK
n3ydeHue paboThl AIIEKTpOABUTATENS " https://m.edsoo.ru/ff09f72a
92 JlaGopaTtopnas padora "U3zmepenue KI1/] bubnunoreka [JOK
3JIEKTPOIBUTATENIbHON YCTAaHOBKH" https://m.edsoo.ru/ff09f72a
93 OmnbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOM POII
nHaykuuu. [Ipasuno Jlenna
YpOK-I/ICCJEeLLOBaHI/Ie "UccnenoBanue BuGmmorexa [OK
94 W3MEHEHUI 3HAYCHUS U HaIlPaBJICHUS

WHJYKIIMOHHOTO TOKa"

https://m.edsoo.ru/ff09f72a
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Pemenue 3ama4q mo reme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio 1 POIII
Jlenma"
9 DnekrporeHeparop. CrocoOsl MoTydeHUs 1 PO
AIEKTPOIHEPTUU
Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha
97 BO300OHOBJISIEMBIX UCTOYHUKA SHEPTUH. 1 bubnuoreka [JOK
[IpoGnemsl 3xosioruu. TorIMBHbBIE TEMEHTHI https://m.edsoo.ru/ff09f72a
1 3IeKTpoMOoOuH"
98 KontponbHas padota 1 POII
NeS5"3OnexTpomarunTHele siBeHUs"
99 Pa6ora ¢ Texctamu o Teme "TermoBeie 1 bu6moreka [IOK
ABIeHUS" https://m.edsoo.ru/ff09f72a
PaboTa c Tekctamu 1o Teme "DIEKTPUIECKUE
100 3apsbl. 3apsHKEHHbIE Tella U UX 1 Bubmmorexa [JOK
PAIEL. >ap | https://m.edsoo.ru/ff09f72a
B3anMO/IEIICTBUE
[TpomexxyTouHast KOHTpOJbHas padoTa Ne 6
101 Pabota c Texctamu o Teme "llocTosiHHBII 1 bubmorexa HOK
. https://m.edsoo.ru/ff09f72a
ANEKTPUYECKHI TOK
102 PaGora ¢ Tekctamu 1o TeMe "MarHuTHbBIC 1 bubmuorexka [JOK
SIBJICHUS U 3JIEGKTPOMAarHuTHast MHAYKIUS" https://m.edsoo.ru/ff09f72a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Mexannueckoe aBmxeHne. MarepuanbHas

1 Touka. CriocoObl OMMCaHUsI MEXaHUYECKOTO 1 PO
JIBKECHUS
Jlnarnoctuueckas KOHTposibHast paboTa Nel

2 Cucrema orcdyera. OTHOCHTEIBHOCTh 1 1 POII
MEXaHUYECKOTO JIBHKCHHUSI
BekTopHbIe BETUYHHBI, OTIEPAIIH C

3 p > OIIEp 1 PO
BEKTOPAMH, MPOEKIIUH BEKTOPOB
Pagnyc-BekTOp MaTeEpHAIILHON TOUKHA

4 Y P Matep ’ 1 POIII
repeMenIeHue Ha TUI0CKOCTH

5 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHUE 1 PoOII
Pemenue 3agau no reme "PaBHOMEpHOE

6 . " 1 POl
MPSIMOJIMHENHOE JIBU)KEHHE
HepaBHoMepHOE NPAMOJIMHEITHOE IBUKEHUE.

7 CpenHsisi ¥ MTHOBEHHAsI CKOPOCTBD TeJa Mpu 1 POl
HEPAaBHOMEPHOM JIBUKECHUHU
JlaboparopHas padota "Onpenenenue

8 CpeIHEel CKOPOCTH CKOJIBKEHHUs OpycKa Hin 1 1 bubnnoreka [JOK
JBH>KEHUS LIAPUKA 10 HAKIIOHHOU https://m.edsoo.ru/ff09f72a
mI0cKoCcTH"
PaBHOYCKOpEHHOE NPSIMOIMHENHOE

9 YOrOP P 1 POIII

JBUKEHUE. Y CKOpEHUE
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10

CKopoCTb paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

POIII

11

Pemenue 3agau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO
JBIKEHUS"

POIII

12

[lepemenienue npu paBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH)KEHUU

POIII

13

JlabopaTtopHnast pabota "OnpeneneHue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/ff09f72a

14

Pemrenne 3anau o reme "[lepemenienne npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKECHUU"

POl

15

JlabopaTtopHnas pabora "VMccnenoBanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBM)KEHUU O€3
HayaJibHOU ckopocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

16

I'padmyeckas uHTEpIpETALIUs YCKOPEHUS,
CKOPOCTH, MMPOMJIEHHOTO MYTH U
nepeMeleHus i IPSIMOJIMHEHHOTO
JIBUKCHUS

POIII

17

Kontponsnas pabora Ne 2 Pemenue 3agau
o teme "['paduueckas uHTEpIpeTaIHS
YCKOPEHMSI, CKOPOCTHU, TPOUJIEHHOTO MYTH U
nepeMenieHus JUisi MPSIMOJIUHEHHOTO
JBUKEHUS"

POIII
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Yckopenue cBoO60AHOTO TaieHus. OMbITHI

18 POIII
T"anmunes
Pemenne 3ama4g mo teme "YckopeHue
19 ) P POIII
CBOOOIHOTO MaNEHUS
BIDKEHUE TeJ1a, OPOIIEHHOT0 IO YIIIOM K
20 A P - PAILL
TOPU30HTY
Pemenne 3amaa mo teme "JIBrkeHue Tena,
21 A " POIII
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY
JlabopaTtopHnas pabota "HccnenoBanue
22 NIBWKEHHS Teja, OpPOIIEHHOTO IO YIJIOM K bubmmorexa [TOK
. P - https://m.edsoo.ru/ff09f72a
TOPU30HTY
Pemenne 3amau mo teme " J[BmkeHue mo
23 NCHUCTBUEM YCKOPEHHUS CBOOOTHOTO POIII
nageHusa"
24 JIBI>KEHHE 110 OKPYKHOCTH PoOII
JImHeitHas u yriioBast CKOpOCTh, ISPHO B
25 r P P PO
JacToTa
CKOPOCTh U YCKOPEHHE MIPHU ABMKEHUH I10
26 P YOROP P PO
OKPYXHOCTH
Pemrenue 3agaug mo treme " JIBrokeHue 1o
27 " A POIII
OKPY>KHOCTHU
Vpok-koH(pepennus "Pacrio3nasanue u
P (b P bubmuoreka [JOK
28 MPUOIMKEHHOE OTTMCAHUE PA3IMYHBIX BUIOB
" https://m.edsoo.ru/ff09f72a
MEXAHUYECKOTO ABMKEHUS
[ToaroToBka K KOHTPOJKHOU pabOTe MO TEMe
| bu6mmoreka [JOK
29 MexaHn4ecKoe JBM)KEHHE U CIIOCOOBI €T0

onucanug"

https://m.edsoo.ru/ff09f72a
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Kontponsnas padoraNe3 no teme

30 "MexaHH4YeCKO€e JBM)KEHUE U CTIOCOOBI €T0 POIII
onucanus"

31 [Iepssiit 3ak0H HproToHa. Bektop cuibl POIII

32 Bropoit ?:aKOH HeroTona. POII
PaBHoOnelicTByrOIIAs crita

33 Tperuii 3akon Hetotona. Cyrepno3uius Cuit POIII

34 Cuna ynpyroctu. 3akoH ['yka POIII

35 Pemenue 3amgau mo reme "Cua ynpyroctu" PO
JlabopaTtopHnas pabota "MccnenoBanue

36 3aBUCUMOCTH CHJIBI YIIPYTOCTH, bubmuorexa [JOK
BO3HUKAIONIEH B MPYKUHE, OT CTENICHU https://m.edsoo.ru/ff09f72a
nedopmaruy IpyKUHbI"

37 Cuna tpenus. KoadpunueHT tpenus PoOII

38 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
ko3 durmenTa TpeHUS CKOTBKEHUS" https://m.edsoo.ru/ff09f72a
JlabopaTtopHnas pabora "VccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT bubmmorexa [TOK
CHITB HOPMATBHOTO AaBICHHA" https://m.edsoo.ru/ff09f72a

40 I[Bj/I)KeHI/IC TeJ MO OKPY>KHOCTH O] POII
JeMCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymum v noabEMHas cujia Kpbliia POl
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeNbHBIC alllaparkl, Cy/la Ha MOBOIHBIX

42 KpBUIBSX, aHTI/IKle?'IO Ha Ci,i[)pOCTHBf)[( ) bubmiorexa LIOK

aBTOMOOWIAX. JBIKeHue moe3a Ha
MAarHuTHOM nojymke"

https://m.edsoo.ru/ff09f72a
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Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

43 POIII
TATOTEHUS

44 JIB>KEeHME TeJT BOKPYT TPABUTAIIHOHHOTO POIII
uentpa. [lepBas kocMuueckast CKOpOCTh

45 HesecomocTs u neperpysku POl

46 PaBHOBecue Ma}"epI/IaJ'IBHOI\/JI TOYKH. POIII
AOCOTIOTHO TBEPIOE TEJIO

47 MowmeHT cunsl. [IpaBuino MOMEHTOB POIII

48 VYpoxk-uccnenosanue "OnpeaeneHue MeHTpa bubnuoreka [JOK
TSYKECTU Pa3IUYHBIX Te" https://m.edsoo.ru/ff09f72a
Nmnynsc Tena. 3mMeHnenne nuMmiyisca.

49 Nmnynec cubl. YOpyroe u Heynpyroe POIII
B3aWMO/ICHCTBUE

50 3aK0HBI U3MEHEHUS U COXPAaHEHUS UMITYJIhCa PoOII

51 PeaxktuBHOE nBIKEHIE POIII

59 Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS POIII
umnyibca. PeaktuBHoe nBuxeHue"

53 Mexanuveckasi paboTa U MOIITHOCTh POIII

54 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U POII
CHWJIBI TPEHUS
JlaboparopHas pabota "Onpenenenue

55 paboThI CUJIBI TPEHHUS ITPU PABHOMEPHOM bubnnoreka [JOK
JIBH>KEHUHU TeJIa 10 TOPU30HTATBLHON https://m.edsoo.ru/ff09f72a
MOBEpXHOCTH"

56 CBs3b 2HEprux U paboThI POIII

57 JlabopatopHas pabota "OnpezneneHue bubnuoreka [IOK

paloThI CUJIBI YIPYTOCTH IIPU MOABEME Ipy3a

https://m.edsoo.ru/ff09f72a
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C UCIIOJIb30BAHUEM HEIOABUKHOTO U
HOJIBUKHOTO OJIOKOB"

58 [ToreHumansHas sHEPTUs POl
Kunernueckas saeprus. Teopema o

59 2 OHEP P P
KHHETUYCCKOW SHEPTUU
3aKOH M3MEHEHUS B COXPAaHEHUS

60 ! P P
MEXaHWYECKOU SHEePTUn
Pemenne 3ama4 mo reme "3aKOHEI

61 W3MEHEHHUs U COXPAaHEHUs MEXaHUYECKON POIII
SHeprun"

62 [ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe POIII
"B3zaumoerictBue Ten. 3akOHbI COXpaHeHUs"

63 KonTponsnas paboraNe 4 o teme POIII
"B3zaumopelictBue Ten. 3akOHbI COXpaHeHUs"
KoneobarensHoe nsmxenne. OCHOBHEIE

64 XapaKTEPUCTUKU KOJIEOaHUM: TIEPHO/I, PoOII
4acToTa, aMIUIATY/1a
MaremaTuuecKkuii U Npy>KUHHBIA MasTHUKU.
JIabopaTtopnas padora "UccienoBanue

65 PaTOpHAL p : 0.5 PO
3aBHCHMOCTH TIEPHOJIa KOJIeOaHM rpy3a Ha
HUTHU OT JUIUHEI HUTH"
JlaGopaTtopHas pabota "VccnenoBanue Eu 1OK

. nOJINOTEKA
66 3aBHCHMOCTH TIEPHOJIa KOJIeOaHMi 1 _
" https://m.edsoo.ru/ff09f72a

MPYXKUHHOTO MasATHUKA OT MacChl rpy3a

67 I"apmonundeckue konebaHus POIII

68 JlaGopatopHas pabora "M3mepenue 1 bubnuoreka [IOK

yCKOpeHusi CBOOOAHOTO naieHus"

https://m.edsoo.ru/ff09f72a
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3aryxatomue kosuebanus. BeinyxieHHbIe

69 POIII
Konebanus. PezoHaHc
[IpeBpatenue 3HepTUN TP KOJIeOATEITHHOM
70 PeEpatl TP POIII
ABNXKCHUUN
Ypoxk-uccnenosanue "[Ipoepka Bi6 OK
. HOIMOTEeKA
71 HE3aBUCHUMOCTH TepHo/ia KoJaebaHuii rpysa, 1
" https://m.edsoo.ru/ff09f72a
MTO/IBEIIIEHHOTO K JICHTE, OT MacChl rpy3a
Mexannueckne BOJHEL: IPOJOJIbHBIE U
72 poa POIII
IIOIIEpEYHEIE
73 CaolicTBa MeXaHWYECKUX BOJH. JlyiHa POII
BOJIHBI M CKOPOCTB €€ pactpoCTpaHeHUs
VYpoxk-uccnenosanue "Habmronenne
74 uHTepPepeHu 1 TudpaKIii BOJIH HA bubnmorexa [JOK
" https://m.edsoo.ru/ff09f72a
MOBEPXHOCTHU BOJIbI
75 VYpoxk-koupepenius "MexaHnUeCKHe BOJHBI bubnuoreka [IOK
B TBEpJoM Tene. CelicMuyeckue BOJHbI" https://m.edsoo.ru/ff09f72a
76 3ByK. PacripocTpanenne u oTpakeHHE 3ByKa PoOII
77 AJMUHUCTpAaTUBHAs KOHTPOJIbHAS paboTa POII
No6 Pemenue 3amau o teme "3Byk"
Ypok-uccienoBanue "IKCEpUMEHTAIBHOE Bu6 10K
nonmoTexa
78 oTpe/ieNIeHUue TPAHUI] YACTOTHI CIBIIIUMbBIX
o https://m.edsoo.ru/ff09f72a
3BYKOBBIX KOJIeOaHUM
I'poMKOCTH 3ByKa U BHICOTA TOHA.
79 P Y POIII
AKyCTHUYECKHIA pEe30HAHC.
80 VYpok-uccnenoBanue "Habmronenue u bubnuoreka [JOK

00BsICHEHHE AKyCTHYE€CKOTI'O pe30Hcha"

https://m.edsoo.ru/ff09f72a
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Wudpassyk u ynberpa3Byk. Kondpepenmms

81 "Hcnonp30BaHKe yABTPa3BYKa B POIII
COBPEMEHHBIX TEXHOJOTUIX"
DNIEeKTPOMarHuTHOE TOJIE U

82 P POIII
AJIEKTPOMArHUTHBIE BOJTHBI

83 CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH POIII
VYpok-konpepenuus "lkana

84 JJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30oBaHue bubnnorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff09f72a
cBs3u. Pagnosokanust. KocMuueckas cBs3b "
Pemenue 3a1ay Ha onpeesieHrne 4acTOThl U

85 Peas. POILI
JUTHHBI SJIEKTPOMArHUTHOW BOJTHBI
OJeKTpOMarduTHas IIPUPOJIa CBETa.

86 P prp POIII
CkopocTh cBeTa
BonHoBEIE CBO¥ICTBA cBeTa: HHTEp(DepeHIIUS

87 POIII
U Tudpakims
JlydyeBast MOJieNlb CBETa U T€OMETpUYECKast

88 POIII
onTuka. MlctouHuKH cBeTa
[IpsimonmHeitHOE pacpocTpaHEeHHE CBETA.

89 POIII
3atmenust CosHia v JIlyHbl

90 3akoH oTpaxeHus cBera. [1nockoe 3epkano POl
[TocTpoenue nzodpaxkeHuit

91 P P ’ POIII
chOpMUPOBAHHBIX 3ePKATIOM

92 [Ipenomienue cBeta. 3aKOH MPETOMIICHHUS POII
ceera. [lonHoe oTpakeHue cBera.

93 JlaGopatopHas pabora "HccnenoBanue bubnuoreka [IOK

3aBUCHMOCTH yTJIa NPCITOMIICHHUS OT yIJjia

https://m.edsoo.ru/ff09f72a
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MaJICHHsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKIO»"

Ypok-uccnenopanue "AHanu3 u 00bSICHEHUE

bubmmoreka [{OK

94
ONTUYECKOTO MUpaxa" https://m.edsoo.ru/ff09f72a
Ypok-koHpepenmus "Vcnonb3oBanne
95 MOJTHOTO BHYTPEHHETO OTPaKCHUS: bubmorexa HOK
P P o https://m.edsoo.ru/ff09f72a
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b
96 JIuH3a, X011 Ty4el B INH3E POIII
97 dopmya TOHKOU JIMH3BI PO
JlabopaTtopHnas pabota "Onpenenenue
98 (hOKYCHOTO PacCTOSTHUS M ONTHYCCKOHN CHIIBI POII
cobuparorei JTMH3bI"
[Tonyuenue n306pakeHHi ¢ TOMOIIbIO
99 YHCHHE HI0DP Mo POIII
coOuparolel U pacceuBarolel JIMH3
Vpoxk-koHpeperuus "IIpuHnmn neicTBus
100 OI'II)TI/I‘IGCKI/(Ii;(fI nOOpPOB fMI/IK OCKOIT bubmorexa IOK
prbop . P ’ https://m.edsoo.ru/ff09f72a
TeJecKoI, ¢poToarnmapar)
I'ma3 kak ontuyeckas cucreMa.
101 POIII
brnu3opykocTh U 1anbHO30PKOCTh
KontponbHas padorta Ne6 Paznoxenue
6enoro csera B criekTp. OnbiTel HploTOHA.
102 P POIII
CrnosxeHue CeKTpaIbHBIX [IBETOB.
Jucnepcus cBeta
Ypok-npaktukym "Habmronenue u
103 00BsICHEHHUE OMBITOB IO PA3JIOKEHHUIO 0€JI0r0 bubnuoreka [IOK

ceta B ciektp. [lomyuenue Genoro mBera
P CJIOKEHUHU LBETOB"

https://m.edsoo.ru/ff09f72a
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OmnpiThl Pesepdopaa u muianerapHast MoJieIb

104 POIII
aroMa
IToctynarer bopa. Monens atroma bopa.

105 4 pa. oA P PO
Hcnyckanue v moryiomnieHne CBeTa aTOMOM.

106 KBanrsl. JInuneliuaTeie crieKTpsl POIII
VYpoxk-mpaktukyM "HaOmroneHne CIruIomHbIX

107 HiHHeffanmx}(,:l\:IeKT OB U3JIY4CHUSA U bubmmorexa [TOK

\ P i https://m.edsoo.ru/ff09f72a

WCITYCKaHUS
PamgmoaktuBHOCTE. Anb(a-, OeTa- 1 ramMma-

108 g ¢ PIL
W3ITYYCHUS
Ctpoenune atomHoro sapa. Hykimonnas

109 P Aipa- BYK POII
MO/IETh aTOMHOTO s/Ipa

110 PannoaktuBHele npeBpanienus. M30Tomnsl POl

111 [Tepnon monmypacnana POIII
Ypoxk-koudepennus "Jleiictue

112 paJOaKTUBHBIX U3IYYEHUI HA )KUBbIC bubnuoreka [IOK
OPraHu3Mbl. 3aluTa OT PaguoaKTUBHOTO https://m.edsoo.ru/ff09f72a
nu3nydyeHus"
SlnepHBIEe peakIui. 3aKOHBI COXpaHEHU

113 ACPHBIC PEAKT P PO
3apsI0BOTO U MacCOBOTO YHCEI
DHeprus CBsI3U aTOMHLIX s171ep. CBsI3b MacChl

114 P Hep POILI
W SHEPTHH
Pemenne 3amau mo teme "SnepHble peakuu.

115 At HCPHEIE peaktt POIII
DHeprus CBs3U
Peakuuu cuHTe3a U IEeNeHUS AO€ED.

116 t A Hep PILI

Ncrounnku sHeprun CosHIA U 3BE3 ]
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VYpoxk-koHpepenuus "SnepHas sHepreTUKa.
117 DKosorudeckue npooaeMsl siIepHOI bubmiorexa LIOK
| https://m.edsoo.ru/ff09f72a
SHEPTEeTUKHU
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
118 "Konebanus u BoiHbl. CBETOBBIC U bubmorexa HOK
| https://m.edsoo.ru/ff09f72a
KBAHTOBBIC SIBJICHHS
Kontponsnas paboraNe7 no teme
119 "Konebanus u BotHBL. CBETOBBIC U POII
KBaHTOBBIC sABJICHUS"
120 Pemrenne pacyeTHsIX 1O TEME POII
"MexaHnndeckoe nBmkeHue"
121 Pemenue pacquHLDE 1 Ka4eCTBEHHBIX 3a/1a4 POIII
no teMe "B3aumoneiictBue Ten"
Pemenne pacyeTHBIX M KaYECTBEHHBIX 3a/1a4
122 1o TeMe "3aKOHBI COXpaHEHUs SHEPTUU U PoOII
uMnyiabca"
123 JlaGopaTopHbie pabOTHI IO TEME bubnuoreka [IOK
"MexaHudeckoe IBmkeHue" https://m.edsoo.ru/ff09f72a
124 JlaGopaTopHbie pabOTHI IO TEME bubnuoreka [JOK
"BzaumoaeiictBue Ten" https://m.edsoo.ru/ff09f72a
195 JlaGopaTtopHubie paboTsl 1o Teme "IIpocThie bubnnoreka [JOK
MEXaHU3MBbI" https://m.edsoo.ru/ff09f72a
126 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX 3a1a4 bubmuoreka [JOK
o teme "TemnoBsie nmporecch” https://m.edsoo.ru/ff09f72a
127 Pemenme pacueTHBIX U KAUECTBEHHBIX 33724 bubmuoreka [JOK
no teme "BnaxHocTs" https://m.edsoo.ru/ff09f72a
128 Pemenue pacueTHBIX U Ka4eCTBEHHBIX 33]1a4 bubnuoreka [JOK
mo teme "KIIJI TenmoBeIX gBurarencii” https://m.edsoo.ru/ff09f72a
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129 Pemenue pacueTHbIX U KaUECTBEHHBIX 33]a4 1 bubmmoreka [IOK
1o TemMe "3aKOHbI IOCTOSIHHOTO TOKa" https://m.edsoo.ru/ff09f72a
130 Pemrenne pacyeTHbIX M Ka4ECTBEHHBIX 3a4a4 1 bubnuorexa [JOK
no teme "KII/I anexTpoycTtaHOBOK" https://m.edsoo.ru/ff09f72a
131 JlabopatopHbie pabOTHI IO TeMe "3aKOHBI 1 bubnuorexa [JOK
MIOCTOSIHHOTO TOKa" https://m.edsoo.ru/ff09f72a
132 JlabopaTtopubie paboTsI 1o Teme "CBETOBbIE 1 bubnuoreka [JOK
siBIICHUS" https://m.edsoo.ru/ff09f72a
Pabora ¢ Texctamu 1o Teme "3aKOHBI bubmmoreka [{OK
133 1
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/ff09f72a
bu6moreka [IOK
134 [IpomexyrouHas KOHTpoJibHas pabora Ne8 1 https://m.edsoo.ru/ff09f72a
135 Pa6ora ¢ rekctamu o Teme "CBeToOBEIC 1 bu6moreka [IOK
SBJICHUS" https://m.edsoo.ru/ff09f72a
Pa6ora ¢ Texcramu o Teme "KBaHTOBas u bubmuorexa [JOK
136 1
snepHas puzuka" https://m.edsoo.ru/ff09f72a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 24.5
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IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

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

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SIBJICHUS 10 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh IMPOSBIEHUE HW3YYEHHBIX (U3MYECKUX SBIECHUH B
OKPYKaIOIlleM MHUpE, B TOM 4ucie (PU3NYECKUE SBICHUS B IPUPOJE, IPU
9TOM TNEPEeBOJIUTH MPAKTHUUECKYI0 3ajadyy B Yy4YeOHYIO, BBIIEIATH
CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCBHIBATh U3yYCHHBIC CBOWCTBA TENT U (PU3UUECKUE SIBJICHUS, UCTIOIB3YS
¢u3znueckue BENMYUHBI, TPU ONUCAHUM TPABUIBHO TPAKTOBATH
(bu3MUecKuit CMBICI HCTIOIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €TUHUIIBI
(Gbu3nuecKux BEIMYMH, HAXOOUTh (OPMYJbI, CBS3bIBAIOLINE JaHHYIO
(bu3NyuecKyl0 BEIMYUHY C JAPYrUMH BEJIUYUHAMH, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTepu3oBaThb CBOMCTBA TECII, (1)I/I3I/ILICCKI/IG ABJICHUSA MW IIPOLECCHI,
HCIIOJIB3Yyd  H3Y4YCHHBIC 3aKOHBI, IIpM 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHAa M 3aliMChbiBaTh €ro MaTCMaTn4€CKOEC BBIPAXKCHUEC

1.6

0OBICHATH (DU3UYCCKUE SIBJICHHUSI, POIIECCHI M CBOWCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CHUTyallUd TNPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsCHEHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ ornopoii Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PUZNUYECKUX
SIBJICHUH, (PU3HYECKUX 3aKOHA HIJIH 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3ajayd B 1 — 2 NEHCTBUSA, UCHOJb3Ys 3aKOHBI U
(dopMmyinbl, cBsA3bIBaIOIIME (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a
YCJIOBHS 3aJlauyl 3allChIBAaTh KPAaTKOE YCIOBHE, OACTABIATh (pU3HUecKue
BEJIMYMHBI B (OPMYIIBI U MPOBOAUTH PAcU€Thl, HAXOJIUTh CHPAaBOYHBIE
JlaHHbIEe, HeOOXOAUMBIE /sl PEeLIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh
HOJy4eHHOU (pr3nUecKOl BEINUMHBI

1.8

pacCiio3HaBaThb HpOGJ’ICMH, KOTOPBIC MOXKHO PpCIINUTh IIpAU MMOMOIIN
(I)I/I3I/I‘-ICCKI/IX MCTOJOB, B OITMCAHWUU UCCIICAOBAHU BBIACIIATH IIPOBEPACMOC

IpCAIOJIOKCHUC (FI/IHOTC3y), pa3invaTb )51 HUHTCPIIPETUPOBATDH
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HOHy‘-ICHHBIﬁ pEe3yIbTaT, HAXOUTH OIIMOKHU B X0A€ OIIbITa, ACJIaTh BBIBO/bI
110 €ro pe3yibTaTaM

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUH WIH
(buszmueckux CBOMCTB Te: dbopMynupoBaTh MIPOBEPSIEMbIC
IPEIIOJIOKCHUS, coduparb  YCTaHOBKY U3  TIPEIJIOKEHHOTO
000pYy/I0OBaHUs, 3aMMUCBIBATH XOI ONBITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSIMbIE HM3MEPEHHUS] C HCIOJIb30BaHUEM aHAJIOTOBBIX H
IUQPPOBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUA NPHOOPOB € YUYETOM
3aJJaHHOU a0COJIOTHOM MOTPEUTHOCTH U3MEPEHU I

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3NUECKON BETMUUHBI OT
APYrol C HCIOJB30BAHMEM MPSAMBIX HM3MEpPEHUH, Yy4acTBOBAaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIeAys NpPEeUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHUCHUMOCTH (DPU3MYECKHUX BEIUYMH B BUJC
MPeIIOKEHHBIX TaOMUIl U rpauKoB, AeNIaTh BBIBOJBI 10 pe3yibTaTaMm
HCCIIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIWYHH, CIEays
MPEII0OKEHHON WHCTPYKIUHU: NPU BBHIMOJIHEHUH H3MEpPEHHH coOuparhb
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYMCIIATH 3HAYEHUE MCKOMOM
BEJINYUHBI

1.13

co0Ir01aTh TIpaBUiia TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPUHIMIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh NPUHLUIBl JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMHCAHUSA, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBJICHHUI U HE0OX0uMble GU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  MPUMEPbl  (HAXOAUTh HMHPOPMAIMIO O  IpUMeEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3NYECKUX 3HAHUW B TOBCEIHEBHOU
JKU3HU IS oOecrieueHusl 0€301MacHOCTH IpU OOpaIieHuu ¢ IpuoopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHCHHUS 3JI0OPOBbS M COOIIOJICHHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cperie

1.16

OCYILIECTBIIATH OTOOP HMCTOYHUKOB HH(popMmanuu B ceTd VHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH W MyTEM CpPaBHEHUSA pPa3lIMYHBIX HCTOYHUKOB BBIICIATH
UHpOpMaLIMIO, KOTOpas SBISETCS NPOTUBOPEUYUBOMMIN MOXKET OBITh
HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh NPU BBIMOJHEHUH Y4EOHBIX 33JaHUH HAayYHOIOMYJISPHYIO
AUTepatypy (U3NYECKOrO COJEpKaHUs, CIPABOYHbIE MaTepUalIbI,
pecypcbl cetu MIHTepHET, BiageTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYT'YIO
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1.18

cOo3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(popMaIuu (pru3nIecKoro coaepkanusi, B TOM
qucie MyONUYHO JenaTh KpaTKUE COOOIIEHHs O pe3ynbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJOBAaHUMA, TNPH 3TOM TIPAaMOTHO HCIIOJIb30BATh
U3yYCHHBI TOHATHUHHBIN ammapar Kypca (HU3HKH, COMPOBOXKAATH
BBICTYILJICHUE IIPE3CHTALEN

1.19

IPYU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHMN paCHpeleliTh
0053aHHOCTU B TpylIe B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJla4aMH,
CIEIUTHh 3a BBIIOJHEHUEM IUIAHA JACWCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ] B  JCSATEIBHOCTb  TpYIIbI,  BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX

8 KUIACC

Kona
NpoBepPsieMoro
pe3yJabTara

1.1

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

HCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyath SIBICHUS 10 ONMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

1.3

pacmo3HaBaTh MpPOSBICEHUE HW3YYCHHBIX (U3UYECKUX SBJIECHUU B
OKpYKaIOIlleM MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE, IpU
9TOM TEPEeBOAUTH MNPAKTHUECKYIO0 3a7adyy B Yy4eOHYIO, BBIJIENIATDH
CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NUECKUX SBIICHUI

1.4

OIIMCbIBAaTh U3YYCHHBIC CBOMCTBA TEII U (bH?)H‘ICCKI/IC SABJICHUS, UCIIOJIB3Y:
(bn31/1qec1<ne BCIIMYMHBI, IIpU OIIHMCAHUKU IIPABHJIbBHO TPAKTOBATbH
(1)1/1314qu1<1/1171 CMBICJI HUCIIOJIB3YEMBIX BEJIIMYHH, 0003HAYEHUS U CAWMHHNIBI
(1)1/131/1qu1<1/1>< BCIINYMH, HaAXOJIUTb (bOpMYJ'IBI, CBA3BIBAIOIIMEC OaHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHNHY C JpYrUMU BCIUYUHAMH, CTPOUTH I‘pa(1)I/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/Ie SBJICHUA W IIPOLCCCHI,
HCIIOJIB3Yyd  HU3YYCHHBIC 3aKOHbI, IIPHU 3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBATh €T0 MAaTCMATUYCCKOC BbIPAKCHUC

1.6

OOBSACHSITH (I)I/ISI/I‘IGCKI/IG mpouecChl U CBOMCTBA TCJI, B TOM YHUCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCPaA: BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH o0bsicHeHHe u3 1 — 2
JOTHYCCKHUX IIaroB ¢ NOMOIIIBIO 1-2 N3YYCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX
ﬂBJ'IeHPIfI, (I)I/I3I/I‘-ICCKI/IX 3aKOHAa HUJIM 3dKOHOMEPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4yud B 2 -3 ﬂCﬁCTBHH, HCTIOJIB3Ysl 3aKOHBI U
(bOpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/IBI/I‘{CCKI/IC BCJIIMYMHBI: HAa OCHOBC aHalin3a
YCIOBUA 3aja4u 3allUChbIBATh KPATKOC YCIIOBHUC, BLIABIIATHL HCAOCTATOK
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JaHHBIX JJIS pelIeHHWs 3aJadd, BHIOMpAaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble UIs €€ pEelIeHHs, NPOBOJIUTH pacuéThl W CpPaBHUBATH
MOJIy4eHHOE 3HaueHHE (PU3NUECKON BETMUYMHBI C U3BECTHBIMU JTaHHBIMU

1.8

pacro3HaBaTh NpPOOJIEMBI, KOTOpPBIE MOXHO pPEUIUTh TPH OMOIIH
(U3NYECKUX METOJIOB, MCHOJB3Yys ONHMCAHUE HCCIETOBAHUS, BBIICIATH
IPOBEPSIEMOE IPENIOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

OPOBOAMUTH ONBITHI 10 HAOMIOACHHUIO (PU3UYECKUX SBICHUM WU
¢buzngeckux CBONCTB Te: dbopMynupoBaTh IIPOBEPSIEMBIE
MIPEATIOJIOKEHUS, cobuparb YCTaHOBKY u3 IIPEIITI0KEHHOTO
000py/10BaHNs, OTIUCHIBATh XO/1 ONbITa U (POPMYIIMPOBATH BHIBO/IbI

1.10

BBIINIOJIHATE  IMPSAMBIC H3MCPEHHA C  HUCIIOJB30BAHHEM  aHAJIOTOBBIX
puOOPOB M JATYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
M3MEPEHUH ¢ YIETOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJIUTH UCCIEAOBAHNE 3aBUCUMOCTH OTHON (PU3HUECKON BETMYUHBI OT
Jpyrold ¢ UCIOJB30BAaHWEM TMPSIMBIX HW3MEPEHUN: IUIAHUPOBATh
HcCcIe0BaHue, COOMPATh YCTAHOBKY M BBITIOJHATH M3MEPEHUS, CIEIys
MPEVIOKEHHOMY  TUTaHy, (UKCHUPOBATh  PE3yNbTaThl  MOJTYYCHHOM
3aBHCHUMOCTH B BHJI€ TAOJUII ¥ TPa(UKOB, IeTIaTh BBIBOJIBI IO PE3yJIbTaTaM
HCCIIEJOBAHMS

1.12

MIPOBOJUTH KOCBEHHbIE M3MepeHUsi (GU3NYECKUX BEIUYMH: IIaHUPOBATDH
u3MepeHusi, coOuparb OKCIHEPUMEHTAJbHYIO  YCTaHOBKY, CIEAys
MPeII0KEHHOM UHCTPYKIMH, U BHIYUCIIATH 3HAYCHUE BETUYMHBI

1.13

co0Ir01aTh TIpaBUiIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JIEHCTBUS HM3y4EHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMMCAHUS, UCHOJb3Ys 3HAHUS O
CBOMCTBax (U3MYECKUX ABJIEHUH U HeoOxoauMmele (uznueckue
3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa H HU3MCPUTCIIbHBIC
HpI/I60pLI o cxeMaM " CXCMATHYHBIM PUCYHKAM, COCTAaBJISAATb CXCMbI
QJICKTPHUYCCKHUX Hener ¢ IocledoBaTeIbHBIM U mapaJuiCJibHbIM
COCAMHCHUECM 3JICMCHTOB, pasjinvdasa YCJIOBHBIC 0003HaYEHHS DIIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

OPUBOAUTH  NpHUMEpbl  (HaXoAuTh HHGPOpPMALMIO O  IpUMepax)
IPaKTUYECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOU
AKHU3HU U151 obecrieueHust 6e30MacHOCTH MpU 0OpallleHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUs 3JI0POBbS U COONIOJICHUS
HOPM 3KOJIOTHYECKOTO MOBEIEHHS B OKPYKaloILEeil cpene

1.17

OCYIICCTBJIATL TOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘-ICCKOTO COACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE HMCIOIIUXCS 3HAHUH H HYTCM CpaBHCHHA
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JIOTIOJTHUTEBHBIX ~ MCTOYHHKOB  BBIACNATH HMH(POPMALUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBOM UIIM MOXKET OBITh HEJJOCTOBEPHOMN

1.18

HCII0JIb30BATh IPU BBIIIOJHEHUHU YU4EOHBIX 3aJJaHUI HAyYHO-TIOIYJISPHYIO
auTeparypy  (U3MYECKOrO  COJCpPKAHHUsS, CIPABOYHBIC MaTCPHAIBI,
pecypcenl cetn UHTEpHET; BIaaeTh NpUuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHHOPMALIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC NMMUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHWUS,
0000mas wWHPOpPMAIMIO W3 HECKOJBKUX WCTOYHHKOB (DH3UIECKOro
COJIEp’)KaHHsA, B TOM 4YHCIE MYyOJUYHO TMPEACTABIATh PE3YIbTAaThl
MIPOEKTHON WJIM HCCIIEIOBATENIbCKON JESITEbHOCTH, IPU 3TOM I'PaMOTHO
WCIOJIb30BaTh M3Y4YEHHBIM MOHATHMHBIA anmapaT Kypca (QU3UKH,
COIMPOBOKJATh BHICTYIUICHHUE MTpe3eHTaIlel

1.20

IpU BBIMOJHEHUH YYE€OHBIX IPOEKTOB U HCCIEIOBAaHUM (PUINUYECKUX
MIPOLIECCOB PACHpENEsTh OOA3aHHOCTH B TpYIIE B COOTBETCTBUM C
ITOCTaBJIEHHBIMU 3a/1a4aMU, CJICIUTH 3a BBIITOJIHEHUEM IUIaHA ICHCTBUHN U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OICHUBAThb COOCTBEHHBIM BKIIaJ B
NEeSATENBbHOCTh TPYIIIBL, BBICTPauBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTb KOH(PIUKThI

9 KUIIACC

Kon
NMPoBePsieMOro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iinyaTh SABJICHUSA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOE (1)I/I3I/ILICCKOG SIBJICHUC

1.3

pacro3HaBaTh MpPOSBICHHE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKPY)KaIOIlleM MUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MIPHUPOJIE, pU
9TOM TEPEeBOJIUTH MPAKTHUECKYIO 3a7adyy B Yy4eOHYIO, BBIJICIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUINUECKUX SBICHUI

1.4

OINMCBIBATH U3YYEHHbIE CBOMCTBA TeJ U (PU3UUECKUE SBJICHUS, UCTIONb3YS
¢u3nyeckue BENUYMHBI, NPU ONHCAHUM NPABUWIBHO TPAaKTOBATh
(¢u3nYecKuit CMBICI UCIOJIB3YyEMBIX BEJIMUYMH, 0003HAYCHUS U €IMHULIBI
(U3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLIME JIAHHYIO
(U3NYECKyl0 BETUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUUH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/IG SABJICHUS U TIPOLECCHI,
HUCIIOJIB3YslT HU3YYCHHBIC 3aKOHBI, IIpHU 3TOM HOaBaTb CJIOBECHYIO
(I)OpMYJ'II/IpOBKy 3aKOHAa " 3allMCbIBATh €ro MAaTCMATHYCCKOC BBIPAKCHUC
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1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBA TEJl, B TOM YHCIE M B
KOHTEKCTE CUTYallUH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEpa: BBIABIIATh
MPUYMHHO-CIICJICTBEHHbIE CBS3HM, CTPOUTh OOBsicHEHME u3 2 — 3
JOTHYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA (PM3UUECKUX
SBIICHUH, (PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3a7aud (ONMUparoImuecs Ha cucTeMy u3 2 — 3
yYpaBHEHHI ), UCTIOJIB3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (pU3HUYECKHE
BEJIMYMHBI: HA OCHOBE AaHAJINM3a YCIOBHs 33Ja4M 3aIMCBIBATh KpPAaTKOE
YCJIOBHE, BBISBIISITH HEIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JJISl PEIICHHUS, IPOBOJUTH PACUETHI U
OIICHMBAaTh PEATMCTUYHOCTh IMOJyYEHHOTO 3HA4YEHUsI (U3NYECKOU
BEJINYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PpEIIUTh TP TIOMOIIU
(DUBUYECKUX METOJIOB, HCIIOJB3YS OIMCAHUE HCCIEAOBAHUS, BBIACIATH
MPOBEPSIEMOE  TPE/IOJIOKEHNE, OIECHUBATh MPABWIBHOCTh TOPSJIKA
MPOBEACHUST  MCCIEOBAHUsS, JIeNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

1.9

OpOBOAWUTE OIIBITBI IO Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SBJICHUN WJIH
(U3NYECKUX CBOWCTB TEN: CaMOCTOSITETIHHO COOMpAaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpyHOBaHHS, OIMUCHIBATH XOJ ONBITA M €r0
pe3yabTaThl, GOPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH MPH HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpenesss
CpemHee 3HaueHWE W3MepsAeMOl BenM4MHBl ((POKYyCHOE paccTosiHUE
cobuparomeid JIMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a H3MepeHus
(m3mepuTensHOTO TIPHbOPa)

1.11

IPOBOJAMUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUI: IJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITEJIBHO ~ cOOMpaTh YCTaHOBKY, (PUKCHUpOBAaTh Ppe3yJbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BUAEC TaOIULU
rpaduKoB, JeaTh BBIBOIBI 10 pe3yJibTaTaM HCCIeA0BAHUS

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUA (1)I/IBI/IIIGCKI/IX BCIIMYHH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY H BBIIIOJHATH
HU3MCPCHUSA, CIICAYA HpCHHO)KCHHOﬁ HHCTPYKIHH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MMOJIYYCHHBIC PE3YIIbTATHI C y‘léTOM 3aJaHHOM
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOJIrOIaTh MIPaBHJIA TEXHUKHU O€30MaCHOCTH NIpU paboTe ¢ 1ab0opaTOPHBIM
00opyIoBaHHEM

1.14

pa3in4aTb OCHOBHBIC IIPU3HAKU U3YYCHHBIX (I)I/I3I/I"ICCKI/IX MOJETIeH:
MaTepHralibHagd TOYKa, a0COJIFOTHO TBépI[OC TECII0, TOYEYHBIM HCTOYHHUK
CBCT4A, JIy4, TOHKasA JIMH3a4, IUJIaHCTapHad MOJCIb aToMa, HYKJIOHHAasA
MOJECJIb aTOMHOI'O A1pa
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1.15

XapakTepu30BaTh MPUHIUIBI JICHCTBUA HW3YyYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOICTB C OMOPON HA WX ONMHUCAHUS, MCIIOJIB3YS 3HAHUS O
cBOMcTBaX (U3MYECKUX SBJICHUH U HeEoOXoaumble (uzndeckue
3aKOHOMEPHOCTH

1.16

HCIT0JIb30BAaTh CXCMbI U CXEMATUYHLIC PUCYHKU U3YYCHHBIX TCXHUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTUYECKUX 3a]ad, ONTHYECKHUE CXEMBI JUIS
HOCTPOEHUS N300PAKEHHI B TUIOCKOM 3€pKaJie M COOMPAIONIEH JINH3e

1.17

NPUBOAUTH  TNPHUMEPHl  (HAXOAUTh HHGPOpPMAMIO O  IpUMeEpax)
MPaKTUYECKOIO MCMOJIb30BaHUS (PU3MUYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 17151 oOecrieueHus: 0€30acHOCTH NP 00pallleHny ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHS 3JI0POBbSI U COOIIOACHHUS
HOPM 5KOJIOTMYECKOTO MOBEICHUS B OKpYXKaIoUIei cpeze

1.18

OCYILIECTBIISATh MOMCK MHPOPMAIMK (U3NYECKOTO COAEpKAHHUS B CETU
WNuTepHer, camocTosTENbHO (HOPMYIUPYS MOUCKOBBIN 3aMpoc, HAXOAUTh
MyTH OIpeeIeH s JOCTOBEPHOCTH MOJIYYeHHON MH(OpPMAILIMK Ha OCHOBE
MMEIOIINXCS 3HAHNUW U JOTIOJTHUTEIBHBIX HCTOUHUKOB

1.19

WCIOJIb30BaTh MPU BBIMOJHEHUU YU4EOHBIX 3a/JaHUN HAy4YHO-TIOMYJISPHYIO
auTepaTypy  (GHU3MYeckoro cojiepXKaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetn IHTepHET; BIageTh NpuéMaMu KOHCIIEKTUPOBAHHSI TEKCTa,
npeobpazoBaHus HHOOPMAIMH U3 OJHOU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
nHpopMallUd U3 HECKOJbKUX HCTOYHHKOB (DU3MUYECKOTO COJIep>KaHus,
MyOJIMYHO MPEACTABIATH PE3YAbTaThl MPOEKTHON MII HCCIIEA0BATEIBCKOM
NEeSTeNbHOCTH, TpPU OSTOM TIPaMOTHO HCHONb30BaTh  U3YyYEHHBIH
HNOHSATUMHBIN anmapaT HM3y4aeMoro pasienia (U3UKA U COMPOBOXKIATH
BBICTYIUIEHHUE Tpe3eHTanuell ¢ Yy4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB

1.21

IIpHU BBIIOJIHCHUHU y‘le6HI>IX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX
IMpoHCCCOB pPaCHpCACIIATh 0053aHHOCTH B Ipynmne B COOTBCTCTBHU C
IIOCTABJICHHBIMHU 3aJadaMH, CIICAUTH 3a BBIIIOJHCHHCM IlJIaHa JIeCTBUM U
KOPPCKTHPOBATh €TI0, aJCKBATHO OICHUBATDL COOCTBEHHBIN BKJIaJd B
ACATCIbHOCTD TPYIIIIHL, BBICTpAaUBATb KOMMYHUKAaTUBHOC
BSaHMOﬂeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCllaTb KOH(bJ'II/IKTLI
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B IO3HAHWHU OKPYXXAIOIIET'O MHPA

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

®u3nka — Hayka o npupoje. Asnenus npupoasl. Pusndeckue

1.1 SABJICHUS:  MEXaHUYECKHE,  TEIUIOBbIE,  JIJIEKTPUUYECKHE,
MarHUTHEIE, CBETOBBIC, 3BYKOBBIC
Oduznyeckue BETWYWHBI. V3MepeHrne (U3NYECKUX BEIHYUH.

1.2 dusnueckue prOOPHI. [TorpemuocTs U3MEPECHUI.
MexnyHapoaHas CUCTEMA €UHULL
EcTecTBeHHOHayuHBIi ~ METOJ TO3HAHUWS:  HAOIIOJCHUE,

1 13 MMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIKCHUE THUIIOTE3,

OKCIIEPUMEHT 10  TPOBEPKE  THUIOTe3, OOBSICHECHHE
HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckue paboOTHI:
H##Par###3Mepenne pacCTOSTHHM.

15 ###Par###3mepenne o0bEMa KUJIKOCTH U TBEPIOTO Tea.

H#H##Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
H##Par###3mepenne TeMITepaTyphl npu TTOMOTIIH
KHUJIKOCTHOTO TEPMOMETpA U JATYHKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHNA O CTPOEHNU BEIIECTBA

###Par###CTpoeHrne BeIIecTBa: aTOMbl W MOJICKYNbBI, HX

2.1 pasmepbl. ONBITHI, JAOKAa3bIBAIOIIHNE JUCKPETHOE CTPOCHHE
BEIIECTBA
###Par### ] [Bkenne dactui BemecTBa. CBS3b CKOPOCTH
2.2 JBUKEHHS 4acTHUIl ¢ TeMIiepaTypoil. bpoyHoBckoe nBukKeHHeE,
b dy3us
2 53 B3aumoselicTBue 4acTull BelIiecTBa: MPUTSHKEHUE U
' OTTAIIKMBAHUE
HH#HPar### ArperatHbple COCTOSHUS BEIIECTBA: CTPOECHHUE I'a30B,
54 KUAKOCTEH U TBEPABIX (KPUCTAIITMYECKHX) Tell. B3auMocBsi3b
' MEXJy CBOHCTBAMH BEHIECTB B Ppa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
2.6 [IpakTuyeckue paboOTHI:
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H#HPar#H##Onenka auaMmerpa aromMa METOJIOM psiioB (¢
UCTIOJIb30BaHueEM (oTorpaduii).

##H#Par##H##OnbpITel IO HAOMIOACHHUIO TEIIOBOTO PACIIMPEHUS
ra3os.

HHPar#H#ONBITEL 110 OOHApY)KEHUIO  JIEHCTBUSL  CHII
MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe ABUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JBWKECHUE

3.2

###Par###Cropoctb. CpefHsisi CKOPOCTh TPU HEPABHOMEPHOM
IBIKeHUH. Pacuér myTu U BpeMEeHH JIBHXKCHHUS

3.3

SIBnenue nHepuuu. 3aKOH MHEpLUUHU. B3anmonenicTBre Ten Kak
IIpUYMHA U3MEHEHMS CKOPOCTH JBWKEHHs Tel. Macca Kak
Mepa UHEPTHOCTH Tela

3.4

#HtPar### InotHocTy BemectBa. CBA3bL  IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BelIecTBa

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepenune cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#H#Par### sIsnenue TsaroreHus u cwia TsokecTt. Criia TSHKeCTH
Ha Jpyrux miaHerax. Bec tena. HeecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHue B
IPUPOJIE U TEXHUKE

3.9

###Par###CnoxeHnre CuI, HaIPABJICHHBIX MO OJHOM MPSMOIA.
PaBHOIelicTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapyKa B
KUAKOCTH, MOJIEIHM DJIEKTPUYECKOTO AaBTOMOOMIS W Tak
nanee). OnpeneneHue cpeaHeil CKOPOCTH CKOJBKEHUs Opycka
WIM [Iapuka MO0 HAKIOHHOW mockoctu. OmnpeneneHue
WIoTHOCTU TBEpAOro Tena. ONBITEL, JAEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTsokeHus (nedopmanuu) Tpy>KHHBI  OT
MPUIIOKEHHOM CHUIBL. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTb CHUJIBl TPEHHS CKOJIBKEHHUS OT Beca Tejla H
XapakKTepa CONMPUKACAIOIINXCS MTOBEPXHOCTEM

3.11

dusznyeckue SBICHUS B npupoae: npuMepnbl ABUKCHUA C
pa3InYHbIMU CKOPOCTAMHU B )KMBOM M HEXHBOH Impupoac,
JIEICTBUE CHUJIBI TPEHUA B ITPUPOJAC U TCXHHUKE

3.12

Texanuueckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEPIBIX TEJL, )KUJIKOCTEN 1 TA30B
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4.1

Hasnenne T1BEpmoro Tena. CnocoObl YMEHBLICHHS U
YBCIMYCHHUA OABJICHUA

4.2

JaBnenune rasza. 3aBUCHMOCTh JaBJICHHS raza OT 00BEMa,
TeEMIIEPATyPhI

4.3

Ilepenaua naBneHuss TBEPABIMU TEIAMH, KHUAKOCTAMHU U
razamu. 3akoH [lackais. [THueBMaTHdecKiie MalInHbl

4.4

3aBUCUMOCTH JaBJICHUSA KUAKOCTHU oT FJIY6I/IHBI.
I'mapocratnueckuii  mapagokc. CoOOIIAOMINECS COCY/IBI.
FI/II[paBJII/ILIeCKI/Ie MCEXaHU3MBbI

4.5

Atmocdepa 3emnu U atMocdepHoe naBieHue. [IpuunHbl
CYIIIECTBOBAHUS BO3AYIIHOM 000y0uku  3emsn.  OmbIT
Toppuuennu. 3aBucuMOCTh aTMOC(EPHOrO JaBIEHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

N3mepenue armocdepHoro gaBieHus. [lpuGopsr  mms
U3MEpeHus: aTMOC(HEPHOTO TaBJICHUS

4.7

JleficTBHe XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TEJO.
BrrTankuBaromias (apxuMenoBa) cuina. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJe OT 00bEMa
MOTPYKEHHOM B KUIAKOCTH dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBI, IEHCTBYIONIEH HA TEJIO0, MOTPYKEHHOE
B JKUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH
CUJIbI, ICUCTBYIOIIEH HA TEJNO B MUJKOCTH, OT MAcChl Tela.
OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOLICH
CWJIBI, JCWUCTBYIOIIEH Ha TeNOo B JKHUIKOCTH, OT 00OBEMaA
HNOTPYKEHHOW B JKUIKOCTh YacTU Tella U OT IUIOTHOCTH
HKUIKOCTH. KoncrpyupoBanue apeomeTpa WIH
KOHCTPYHpPOBaHUE JIOJIKU u oTpesesieHue ed
rpy30M0IBEMHOCTH

4.10

dusnyeckue SBJICHUS B npupoac: BIIMAHUC aTMOC(i)epHOI"O
JIaBJIICHUS Ha )KUBOU OpraHusmMm, IJIiaBaHue pBI6

411

Texnuueckue  ycTpoiicTBa:  cooOLIaroIuMecss  COCYbI,
YCTPOMCTBO  BOJONPOBOJA,  TMJAPABIMYECKUM  Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas paboTa
5.2 MexaHnunueckass MOIITHOCTh
5.3 [IpocThie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAS TUIOCKOCTb.

[IpaBusno paBHOBecHs pblyara
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5.4 [IpumeHneHnue npaBuia paBHOBECHSI ppluara K OJI0Ky
«3onoToe mpaBwio» MexaHukd. KoadduiumeHT mosie3HOTO
9.5 neiicTBus MexaHu3MoB. lIpocTbie MexaHW3MBI B OBITY U
TEXHUKE
5.6 [ToreHuumansHas SHEPTUM TeJa, TOIHATOTO HaJ 3eMIIEN
o.7 Kunernueckas sneprus
58 [lonnass MexaHuueckas »dHeprus. 3aKOH M3MEHEHMSI W
' COXPAaHEHHUS MEXaHUYECKOM SHEPrun
[IpakTnueckue pabOTHI:
##HtPar#H#Onpenenenne  paboTbl  CWIBI  TPEHUS  IIpH
59 PaBHOMEPHOM  JBI)KEHMHM Tela IO  TOpPU30OHTAJIbHOM
' noBepxHocTu. MccnenoBaHue ycioBHII paBHOBECHS pblyara.
M3amepenne KII/ HaknonHO# miockoctu. M3ydyenue 3akoHa
COXPAaHEHHUS MEXaHUYECKOU SHEPTUn
5.10 ®u3ndecKue SBICHUS B IPUPOJIE: PbIYArd B TEJIEC YEIIOBEKA
TexHuueckue  yCTpOMCTBAa:  pblyar,  MOJBWKHBIA U
5.11 HETIOJIBMDKHBIN  OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS
pa3jesia  3JIeMeHTAa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE HOJOXKEHUSA MOJEKYJISIPHO-KHHETHUECKOW Teopuu
6.1 CTpoeHHUs BellecTBa. Macca M pa3mepbl MoJeKyd. ONBbITHI,
' IO ITBEPXK IAIOIINE OCHOBHbIE HOJIOKEHUS
MOJIEKYISIPHOKMHETHYECKOH TeOpUH
6.2 Mogenu TBEPAOro, *HJIKOTO MU Ta3000pa3HOTO COCTOSHUN
' BemlecTBa. Kpucraminyeckue u amopdHsie Tena
6 6.3 OObsicHEeHHEe CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX TEJ Ha
' OCHOBE I0JIO’KEHHH MOJIEKYISIPHOKMHETUYECKOI TeOpuu
6.4 CMaunBaHue U KallWJISIPHBIE SBJICHUS
6.5 TemnoBoe pacmmpeHue u cxaTtue
6.6 Temneparypa. CBsi3b TEMIEPATYpbl CO CKOPOCTBIO TEIJIOBOTO
' JIBYDKEHUS YaCTHIL
6.7 Buyrpennsas sHeprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
' SHEpIuH: TeIionepeaya U CoBepiieHne padoTbl
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Buael  Temnonepenauu:  TEIUIONMPOBOJHOCTb, KOHBEKLMA,

6.8
U3JIy4eHue
6.9 KonunuecTBo TemnoTel. Y nenbHas TEIIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHUE TETIOBOTO
' Oananca
6.11 [InaBneHne W OTBEpPACBAHWE KPUCTALIMYCCKUX BEIICCTB.
' V ienpHas TEMI0Ta IIaBIEHus
[TapooOpazoBanne u konaencauus. Hcnapenue. Kumenwue.
6.12 YaeneHas ~— TemiioTa  mapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JTaBJICHHUS
6.13 Bnaxxnocts Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CTOPAHUS
[punnuns! padotsl TeruoBeix aurareneit KIIJI temmosoro
6.15 neuratens. TemoBple ABUTATENW W 3aIIUTA OKPYXKAIOIIEH
cpempl
6.16 3aKOH COXPAaHEHWs W TIPEBPAIICHUS DHEPTHH B TEIUIOBBIX
' nporeccax
[IpakTnueckue pabOTHI:
HHAPar###0nbITEI 10 OOHAPY)KEHUIO  JCHCTBHS — CHII
MOJIEKYJIIPHOTO MPUTSIKECHHUS.
HHAPar###OnbITHI o BBIpAIIMBAHUIO KpHCTAJUIOB
MOBAPEHHOM COJIM WJIA caxapa.
HHAPar###OnbIThl 0 HAOJIOICHHUIO TETUIOBOTO PACIIHPEHUS
ra3oB, JKUJKOCTEH U TBEPBIX Tell.
#H##Par###Onpenenenye JaBiICHUS BO3Ayxa B OalloHE
HInpua.
HHAPar###OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD
JaBJICHUS BO3AyXa OT ero o0béMa U HarpeBaHusi WIH
OXJIQXKICHUSI.
6.17 ###Par###IpoBepka THUIOTE3bl JMHEHHOW 3aBHCHMOCTH

JUIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPHUECKON TpyOKe OT
TeMIIepaTyphl.

##HPar###HaOnonenne W3MEHEHHs] BHYTPEHHEW OSHEpPruu
TeJla B pe3yJpTaTe TeIionepeiaud U paboThl BHELIHUX CHJL.
##HPar###llccnenoBanue  SBIEHHUS — TEIJIOOOMEHa  TpH
CMEIIMBAHUH XOJIOIHOW U TOpsiYel BOJBI.
HH#Par###OnpeneneHue KOJIMYECTBA TEMJIOTHI, HOTYYEHHOTO
BOJIOM mpHM TemIooOMeHe ¢ HarpeTbiM MEeTATNYEeCKUM
LWJIHHPOM.

HH#HPar###Onpenenienue yienbHON TeIIOEMKOCTH BELECTBA.
###Par###lccnenoBanue npoiecca UCHapeHus..
H#HPar###OnpeneneHne OTHOCUTENIBHOM BIa)KHOCTH BO3/yXa.
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HHHPar#H#OnpeneneHue yaeapHOM TEIIIOTHI IJIABICHUS JIbJA.

du3ndecKue SBJICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHUE
U KallWUIPHBIE SBJICHUS B MPUPOJE, KPUCTAUIBI B IIPUPOJE,

6.18 uznyuyenue CoJiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bL;
o0pa3oBaHuE pOChl, TYMaHa, UHEs, CHETa.
Texanueckue YCTpOWCTBA:! KaluJUIsAPBI, IIPUMEPBHI
UCIIOJIb30BAHUSl ~ KPUCTAIOB, JKUJIKOCTHBIH  TEpPMOMETD,
6.19 JaTYMK TeMIEepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JTIOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, JBUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. JBa posa aMeKTpUIeCcKUX 3apsiioB
BzaumopneilictBue  3apspkeHHBIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TET OT
BEJTMYUHBI 3aPS0B U PACCTOSTHUS MEXKIY TEIAMM )
DnekTpuyeckoe noje. Hanpsyk€HHOCTh AJIEKTPUYECKOTO MOJIS.
7.3 [lpuHnun  cyneprno3unuy  3JEKTpPUYECKUX  Mojedl  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn  snekTpudeckux — 3apsAoB.  DJIE€MEHTapHBIN
7.4 anekTpuueckuii 3apsia. Crpoenuwe atoma. [IpoBogHukH H
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
76 DIIEKTPUUYECKUI TOK. YcnoBus CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
77 JleficTBUSL DIEKTPUUECKOT0 TOKa (TEIJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax
78 Onektpuyeckas  uenb. Cuina  Toka.  DJIEKTPUUYECKOE
' HaIpSHKEHHE
29 CompoTuBjieHHEe MPOBOJHUKA. Y IEIbHOE COMPOTHBICHUE
' BEIlleCTBA
7.10 3akoH OMa Juist yyacTKa Lenu
711 [TocnenoBarensHOE u napajuiebHOe COETMHEHHE
' IPOBOJHUKOB
712 PaGoTa 1 MOITHOCTB 2MEKTPUUECKOTO TOKa. 3akoH J[xoyms —
' Jlenna
713 DneKTpUUecKre ey U TOTPEOUTEIH AIIEKTPUIECKON SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
214 [locrossHHble  MarHuThl. B3anMoaeicTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarunuTHoe nosie. MarHuTHoe 1nose 3eMIId U €ro 3HaYeHHUE IS

JKU3HHU HaA 3eMiie
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Oneir Opcrena. MarHuTHOE MOJE€ D3JIEKTPUUYECKOTO TOKA.

716 [Ipumenenue 31eKTPOMArHUTOB B TEXHUKE
JlelicTBU€ MarHMTHOIO TIOJISI HAa MPOBOJHUK C TOKOM.
717 DNEeKTpOJABUTraTEeNb IMOCTOSTHHOTO ToKa. Mcmonp3oBaHue
' JJIEKTPOJBUTATENIed B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOPTE
718 Onbitel @apanes. SIBieHHE SIIEKTPOMATHUTHON HHIYKIUU.
' IMpasuiio Jlenma
OnekrporeHepatop. CrocoObl TMOMYYCHUS DICKTPHUSCKON
7.19 SHEPruu. DIEKTPOCTAHIIMHA HAa BO30OHOBISEMBIX MCTOYHHUKAX
SHEPTHUH
[IpakTnueckue pabOTHI:
OMBITHI TT0 HAOTIOJECHUIO AMEKTPHU3ALUU TEJ UHIYKIIUEH U TIpU
COTIPUKOCHOBEHUH.
HccnenoBanve  ACUCTBHS  BIEKTPUYECKOTO  TOJISI  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka W mpoBepka pabOThl  DIIEKTPUUECKOW  IIETH
MTOCTOSTHHOTO TOKa.
H3mepenue u peryaupoBaHue CUJIBI TOKA.
W3mepenne u peryampoBaHue HapsHKEHUS.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3
pPEe3UCTOp, OT CONMPOTHBIICHHS PE3UCTOPA W HANPSIKEHUS Ha
pe3ucrope.
OnbITEL, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh 3JEKTPUUYECKOTO
CONIPOTUBIICHHUSI TPOBOJHUKA OT €ro JUIMHBL, IUIOIIAJH
MONIEPEYHOI0 CEYEHUsl U MaTepuana.
790 [IpoBepka  mpaBuia  CIIOKEHUS  HANOpsDKEHUH — 1pH

MOCIIEZIOBATEILHOM COEAMHEHUHU JIBYX pe3uctopoB. [IpoBepka
npaBWiia A CHJIbl TOKa IMPHU MapajlIeIbHOM COEAMHEHUU
pesucropoB. OrmpeneneHre padOTHl AIEKTPUYECKOTO TOKa,
uaymero yepe3  pesucrop. OmpeneneHue  MOIIHOCTH
JNEKTPUYECKOTO  TOKa,  BBIIETSEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HMIYIIETO 4Yepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJI
HarpeBatens. lccrnegoBaHne MarHHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. V3yyeHWe MarHMTHOTO  TOJIA
MOCTOSIHHBIX MarHWTOB MPU UX OOBEIMHEHUHU U Pa3/IeIICHUN.
UccnenoBanue 1eicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpenky. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI
B3aUMOJICMCTBUSA KAaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJieHUsT TOKa B KaTymke. M3yueHue jaeiicTBus
MarHUTHOTO MOJIs1 HA MPOBOJHUK ¢ TokOM. KoHCcTpynpoBaHue
U u3ydeHue paboTel snekTpoasurarens. M3mepenue KII/]
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SHGKTPOI[BI/IFaTeHBHOﬁ YCTaHOBKH. OnbITHI IO HCCICI0BAaHHUIO
SABJICHUA BHCKTpOMaFHHTHOfI HHAYKIIHUU: HCCICA0BAaHUC
W3MEHEHHUH 3HAUYCHUS U HaIrpasBJICHUA UHAYKIIUOHHOI'O TOKa

Du3nyeCKue SIBIEHUS B MPUPOJE: DJIEKTPUUECKUE SBJIECHUS B
aTMocdepe, ICKTPUUSCTBO )KUBBIX OPraHU3MOB, MATHUTHOC

721 noJjie 3eMid, Apeid MOIOCOB, POJIb MAarHUTHOTO TOJS IS
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE

TexHu4eckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIEpMETp,

BOJIBTMETP, PEOCTAT, CUETUYUK JJIEKTPUUYECKOM DHEPIuH,

799 3JIEKTPOOCBETUTEIIbHBIE puOopHlI, HarpeBaTeJbHbIE

' ANEKTPOIPUOOPHI (mpumeps), NEKTPUYECKUE

PEeIOXPAHUTENH, AJIEKTPOMArHur, AJIEKTPO/IBUraTelb

IMMOCTOSAHHOT'O TOKA, FCHEPATOP IMOCTOSAHHOTO TOKA

9 KJIACC
Kon
pasena Kop snemenTa [IpoBepsieMble 31EMEHTBI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannueckoe nBuxkeHue. MartepuanpHas Touka. Cucrema
oTcuéTa

8.2 OTHOCUTEIBHOCTh MEXaHNYECKOTO IBYDKECHUS

8.3 PaBHOMEpPHOE TPAMOIMHEHOE TBHYKEHUE
###Par###HepaBHOMEpHOE  TPSAMOJUHEHHOE  JIBH)KCHHE.

8.4 CpenHssi 1 MTHOBEHHAsi CKOPOCTh Tella MpU HEepaBHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKCHUE

8.6 #HHPar###CBo0OoaHoe magenue. OnbITe! [ anuies

8 ##HPar#H##PaBHOMepHOE ABIKEHUE 110 OKpYKHOCTH. [lepuoa u

8.7 yactota oOpamienus. JluHeiiHas W yrjioBas CKOPOCTH.
LenTpocTpemMutenbHOE YCKOPEHHE

8.8 [TepBeiii 3akoH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroToHa

8.11 HHHPar### 1 IpuHIMI CYyTIepIO3UIIMU CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 #HH#HPar###Cuna TpeHUs: cuia TPEHUs CKOJIbKEHHUs, CHila

TPCHUS IIOKOS, APYTUC BUABI TPCHUA
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8.14

#H#Par###Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUSI.
Yckopenue cBOOOIHOTO MaACHUS

8.15

JBuxenue maHer Bokpyr Connua. IlepBas kocMuueckas
ckopoctb. HeBecomocTs 1 neperpysku

8.16

PaBHOBecue maTepuanbHOi TOUKU. AOCOJIFOTHO TBEPJOE TENIO

8.17

H#HPar#t#PaBHoBecre TBEPIOTO Tela C 3aKPEIJIEHHONW OChbIO
BpaiieHuss. MoMeHT cwibl. LIeHTp TsokecTn

8.18

Nmnynec tena. M3menenne umiyibca. UIMmynsc cuiibt

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#HPar###PeakTHBHOE NBIDKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun Tspkectu, ynpyroctu, TpeHusa. CBsi3b 3HEPrUu U
paboThl

8.23

HOTGHHI/I&J’IBHaﬂ 3Heer51 TEJa, IOJHATOI'O HaJ HOBerHOCTBIO
3emiu

8.24

[ToreHnmanpHass SHEPTUS CKATON NPYKUHBI

8.25

#iPar#H#Kunernueckas sueprusa. TeopemMa 0 KUHETHYECKOMN
SHEpruu

8.26

H##Par###3akoH COXpaHEHUSI MEXaHUYECKON SHEPTUH

8.27

[IpakTrueckue paboOTHI:

OnpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WIH
JIBUKEHHS IIapHKa MO0 HAKIOHHOM miockoctu. OmnpeneneHue
YCKOpEHUsl Tejla TMpU PaBHOYCKOPEHHOM JBHKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM IMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBIKEHUHU 0€3 HauyalbHON CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciy MNP PABHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4YaJbHOM CKOPOCTU ITyTHU OTHOCSATCSA KakK Psii HEYETHBIX
yHucel, TO COOTBETCTBYIOIIME MPOMEXKYTKH BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT
CWJIBI HOpMaJbHOTO AaBiieHusa. Omnpenenenue kodpuiueHTa
TpeHusi ckoJbxkeHus. OmpeneneHue >XECTKOCTU MPYKHUHBI.
Onpenenenue pabOThl CHJIBI TPEHHS TMPH PAaBHOMEPHOM
JBWKEHUM  Tela IO  TOPU3OHTAJbHOM  MOBEPXHOCTH.
Omnpenenenre pabOThl CHIIBI YIIPYTOCTH MPH MOAbEME Tpy3a €
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

®dusznyeckue SBICHUSI B npupoac: IMpUIMBBI W OTJIMBBHI,
JABHIKCHUC IIAHCT ConHeyHoOMI CHUCTCMBI, PCaAKTUBHOC
ABUIKCHUC KUBBIX OPraHu3MOB
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8.29

TexHu4yeckue yCTpOMCTBA: CIUAOMETP, AATYMKHU IIOJIOXKEHUS,
PacCTOSIHUSL U YCKOPEHMSI, PAKEThI

MEXAHUYECKUE KOJIEBAHWA 11 BOJIHBI

9.1

KoneGarenpnoe nBuxenune. (OCHOBHBIE XapaKTEPUCTHKH
KOJIeOaHMI: IEPHUO/I, 4aCTOTa, aMIUTUTYAA

9.2

MaremMaTtnueckuii M NpPYKUHHBIM MasTHUKM. [IpeBpamienue
SHEPTHU MPU KOJICOATEIIEHOM JIBHKECHUH

9.3

3aryxaomue — KoyieOaHWs.  BBIHYyKICHHBIE  KOJIcOaHUSI.
Pe3onanc

9.4

Mexannueckue BOJHBEL. CBoHcTBAa MEXaHMYECKHX BOJH.
[IpoonbHEIE M TONIEPEYHBIE BOIHBL. [[JTMHA BOJIHBI U CKOPOCTH
€€ pacrnpocTtpaHeHHsl. MexaHW4ecKue BOJIHBI B TBEPAOM TEJE,
ceiCMUYEeCKHE BOJIHEI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

Nudpa3Byk u yabTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Onpenenenue YaCTOTEI Hu rnepuojia KoJIeOaHuit
MaTeMaTHYeCKOTO MasiTHUKA.

Omnpenenenre 4acToThl W Mepuoja KojieOaHU MPYKUHHOTO
MasiTHUKa

HUccaenosanue 3aBUCUMOCTH rnepuojia KoJIeOaHuii
MOJIBEIEHHOTO K HUTHU Tpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHUMOCTH NEpHUOAa KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TIEpHOJa KoJieOaHUMH
rpy3a, MOJABEIIEHHOT0 K HUTH, OT MacChl Ipy3a U >KECTKOCTHU
npyxuHbl. I3Mepenue yckopeHusi cBOOOHOTO MaleHUS

9.8

duznyeckue SABICHHSI B Ipupoac: BOCIPHUATUEC 3BYKOB
JKUBOTHBIMHU, 3CMIICTPACCHHUC, celicMHU4YecKue BOJIHBI, IYHAMH,
3X0

9.9

Texuuueckue ycTpoiicTBa: 9X0JIOT, UCII0JIb30BaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

:‘)HGKTpOMal"HI/ITHOG I10JIC. BHCKTpOMaFHI/ITHBIe BOJIHBI.
CpoiicTBa QJICKTPOMArHuTHLIX BOJIH

10.2

IITxana aMeKTPOMArHUTHBIX BOJIH

10.3

OnekrpoMarHuTHas mnpupojga cBera. CKopocTh — CBeTa.
BomHoBEIE cBOMicTBa CBeTa

10.4

[IpakTuyeckue paboOTHI:
N3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C TIOMOIIBIO

MOOMIIBHOTO TeneoHa
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105 ®usnyeckue SBICHUS B IPUPOJE: OMOJIOIMUYECKOE IEHCTBHE
' BUIUMOTO, YIBTPA(QHOIETOBOTO U PEHTTCHOBCKOTO M3Ty4CHUN
10.6 TexHUYeCcKHe yCTPOMCTBA: UCTIOIB30BAHUE AIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBO# CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozeinb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHEHOE pacpoCTpaHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHUS CBETA
11.4 [Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [lonHoe
' BHYTPEHHEE OTPAXKCHUE CBETA
11.5 JInnza. Xox nyden B JIMH3E
11.6 OnTnueckas cucrema ¢oroanmnapara, MUKpOCKOIIa U TEJIECKONa
11.7 I'maz kak onTuueckas  cucrema.  bIM30pyKOCTh U
' JaIbHO30PKOCTh
118 Paznoxenne Oenoro csera B cnekrtp. OmbiTel HproToHa.
' Crio)xeHue CeKTpalIbHbIX IIBETOB. [[nucnepcus ceeta
[IpakTnueckue pabOThI:
#i#HtPar#t#lccnenoBanne  3aBUCHUMOCTH  YIJla  OTpayK€HUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
11 ###Par###13yuenre xapakTepUCTUK N300paKeHHS TIPeIMETa B
IUIOCKOM 3€pKaiie.
###Par###IccnenoBanue 3aBUCHUMOCTH  yIJIa TIPEIIOMIICHUS
CBETOBOTO Jy4ya OT yIja MaJeHHUs Ha TpaHHIEe «BO3AYyX —
11.9 CTEKJIO».
###Par### lomyuenue N300paKCHHI c MTOMOIIIBIO
coOuparole JUH3BL
###Par###OnpenencHue (dhokycHOTO paccTostHUS u
OTNITUYECKOM CUITBI COOUPAIOIIEH JTUH3BI.
HHAPar###OnbIThI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
HHHPar#H###ONbITEl O BOCIPHUATHIO LIBETA MPEAMETOB MPU UX
HAOIOJICHUH Yepe3 [IBETOBbIE (PHIILTPHI
Oduznyeckue siBieHus B mpupoe: 3arMenust Conxna u JIyHsl,
11.10 I[BETa TeJl, ONTHYECKUE sBJICHHS B atMocdepe (uBer Heba,
pedpakuus, paayra, MUpax)
1111 TexHudeckne yCTpOMCTBAa: OYKH, MEpHCKoM, ¢oToanmnapar,
' OTNITUYECKUE CBETOBO/IbI
KBAHTOBBGIE SAABJIEHUA
121 OmnwiThl Pe3epdopaa u mmanetapHas mMojenb aroma. Mojaenb
12 ' aroma bopa
12.2 Hcnyckanne u TOIJIOIIEHHE CcBeTa aroMoM. KBaHTHL
' JIunenyaTele CIIEKTPBI
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12.3

PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS

Crpoenue atomHoro siapa. HykinoHHast Mozienb aTOMHOTO siipa.

124 N3oTorms
125 PagnoaxktuBHble  mpeBpameHus. llepuon  mosypacnana
' ATOMHBIX sIJIEp
126 SAnepHble peakuuu. 3aKOHBl COXpPAHEHUS 3apsIOBOTO U
' MacCOBOT'O YHCEI
12.7 OHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuntesa u geneHus saep. VCTOYHMKU SHEpruu
' ComHua ¥ 3BE3]
129 SnepHasa sHepreruka. JleicTBUE PaAMOAKTUBHBIX H3IIy4ECHHU
' Ha JKUBbIE OPTaHU3MBI
[IpakTnueckue pabOTHI:
Habntoienne CruiomHbIX U IMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnemoBanue TPEeKOB: W3MEPEHHWE DJHEPTHH YaCTHUIIBITIO
TOpPMO3HOMY TIyTH (TI0 hoTOrpadusm).
N3mepenue pagnoakTuBHOro (poHa
®usnueckue  ABIECHHS B IPHUPOLE: €CTECTBEHHBIN
1211 pPaAMoOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, paJAHMOaKTHBHOE
' U3JIy4€HUE IPUPOIHBIX MUHEPAIIOB, IeHICTBUE paMOaKTUBHBIX
U3Iy4E€HUI Ha OpraHu3M 4eJoBeKa
1212 TexHuueckue yCTpOMCTBA: CHEKTPOCKON, WHIMBHUAYaTbHbBIN

JIO3UMETP, Kamepa Buiibcona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30B0Oro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMblI
OCHOBHOTI0 0011€ero o6pa3oBanus Ha ocHoBe PI'OC

[Torumanwue posu (UMK B HAYIHOH KapTHHE MHUpPa; CPOPMUPOBAHHOCTH
0a30BBIX NPEJCTABICHUNH O 3aKOHOMEPHOM CBS3M M I103HABAEMOCTH
SIBICHUW  TPUPOJBI, O PpOJIM  DJKCIEepUMeHTa B  (usuke, o0
cucTteMooOpasyromed poiau (PU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKUA U TEXHOJIOTUM, 00 IBOIONUU (HU3NUECKUX 3HAHUN U UX POJIA B
LIETTOCTHOU €CTECTBEHHOHAYYHON KapTUHE MHUpPA, O BKJIaJIe POCCUNUCKUX U
3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, 00BSICHEHUE MTPOIIECCOB
OKPYXKAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUs 0 BHJAX MaTepuu (BEIIECTBO U I0JIE), O IBMKEHUHU Kak criocode
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHONM TEOPHH CTPOCHUS
BEILECTBA, 0 (PM3NYECKON CYIIHOCTH SIBJIEHUN MPUPOJIBI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX); YMEHHME pPa3IN4aTh
SBJICHUS 110 ONHCAHHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (PU3NYECKOE SIBICHUE; YMEHHUE PACIIO3HABATh
IIPOSIBJICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKAIOLIEM MHpE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHSITHITHOTO arrmapara 1 CUMBOJIMYCCKOI'O SA3bIKa
(1)I/ISI/IKI/I U HCIOJIB30BAHUEC HUX I PCIICHUA yLIe6HBIX 3aaa4; YMCHHUC
XapaKTepu3oBaThb CBOMCTBa TECII, (bHSI/I‘IGCKI/Ie SABJICHUSA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMeHnne onuchIBaTh HN3Y4YCHHEBIC CBOICTBA TeNl U (bPI3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHoBaMM METOZ0B HAYYHOTO TIO3HAHUS ¢ Y4ETOM COOIIOICHUS
npaBui 0€30MacHOro Tpyaa: HabnoJeHne U3NIECKUX SIBICHUN:

YMEHHUE CAMOCTOSTENIBHO COOMpPAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pYyJOBAHNUS IO MHCTPYKIMH, ONTUCHIBATH XOJ1 OIBITA U
3aIUCBIBATH €TO PE3YNIbTAThl, (POPMYINPOBATH BHIBOJIBI;

NPOBE/IECHUE MPSIMbIX M KOCBEHHBIX HM3MEpPEHMH (PU3UUYECKUX BEIUYMH:
yMEHHE  IUJIaHUPOBaTh  W3MEPEHHUs,  CaMOCTOATENBHO  COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATH ITOIY4YEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU
HOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

MIPOBEJICHUE  HECIOXKHBIX  DKCIEPUMEHTAIbHBIX  HCCIEIOBAHUIL;
CaMOCTOSITEIILHO COOMPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJUTH
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HCCIEA0BaHUE 110 UHCTPYKIUH, IPEACTABIIATH MIOJy4CHHbIE 3aBUCUMOCTH
(¢u3nYecKUX BEIMYMH B BUAE TaOMUI W TpapuKOB, YUUTHIBATH
IIOIPEIIHOCTH, JIe]aTh BBIBOJBI 110 pe3ybTaTaM UCCIEA0BaHUS

[TonnmaHmne XapaKTepHBIX CBOWCTB (PU3UUECKUX MOJEIeH (MaTepraabHas
TOYKa, a0COJIFOTHO TBEPIOE TEJIO, MOJICIIH CTPOCHHSI Ta30B, KUJAKOCTEH H
TBEPABIX TEJl, INITAHETApHAs MOJIEb aTOMa, HYKJIOHHAs: MOJENIb ATOMHOTO
sJipa) 1 yMEHUE IPUMEHATD UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NUECKUE MPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE
N B KOHTCEKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBIABIATE MNPUYUHHO-CICACTBCHHLBIC CBsA3HM W CTPOUTH
00BsICHEHUE C OMOPOM Ha M3YYEHHbIE CBOMCTBA (PM3MUECKHUX SBIICHUH,
(u3nueckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTU

YMenue pemiath pacy€THbIe 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUI ), UCTIOIb3YS
3aKOHBI U (POPMYIIbI, CBSA3bIBAIOLINE (PU3NUECKUE BETUUNHBI, B YACTHOCTH,
3aMMCchIBaTh KPATKOE yCIOBHE 3a/1a4M, BBISBISATH HEJOCTAOLINE JaHHBIE,
BHIOMpaTh 3aKOHBI W (OPMYIIBI, HEOOXOIWMBIE Il €€ peIIeHHS,
WCII0JIb30BaTh CIIPABOYHBIE JAaHHbIE, MPOBOJUTH Pacu€Thl U OIICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOT0 3HaYeHHsI (PU3HUECKOl BETMYUHbI; YMEHHE
OTIPEIeNIATh Pa3MEPHOCTh (PU3NYECKOM BETUYMHBI, TOJYYEHHON mpu
PEILICHNUHN 3a1a4H

YMeHue xapakTepu30BaTh NPUHIUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HcCJie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJOTUYECKUX
MIPOLIECCOB IO UX OMMCAHUIO, UCTIOIB3YSI 3HAHUS O CBOMCTBAX (PU3NYECKUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHHue UCIoJIb30BaTh 3HAHKS O (PU3NYCCKUX SIBJICHUSAX B MOBCEIHCBHOM
KU3HU Il obecrieueHuss 0€30MacHOCTH NpH OOpalleHHuH ¢ OBITOBBIMH
npuOOpaMHu ¥ TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS U
COOJIIOZICHUST HOPM 3KOJIOTMYECKOTrO TMOBEICHUS B OKPY)KAIOIICH Cpelie;
MOHMMAaHHE HEOOXOJUMOCTH TPUMCHCHHS JIOCTHIKEHUH (U3UKH M
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M NPEACTaBIECHUS HH(pOpMALUU
(u3nueckoro colepkaHus C  HUCHOJb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; yMEHHE OILIEHHBaTh JIOCTOBEPHOCTH
MOJIydeHHOW WH(POpPMalMd HAa OCHOBE HMEIOIIMUXCS 3HAaHUM U
JOTIOTHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIOJIb30BaTh MPU BHIOJHECHUH
y4eOHBIX 3aJlaHMii Hay4YHO-TIONMYJISIPHYIO JIUTEpaTypy (PHU3HMUECKOro
COJIEp’KaHHUsA, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh MHTepHer;
BJaJieHHe 0a30BBIMU HaBBIKAMU MpeoOpa3oBaHus MH(YOPMAIIUK U3 OJTHON
3HaKOBOM cCHCTEMBl B JpYryl0; YMEHHE CO3/aBaThb COOCTBEHHBIE
NUCbMEHHBIE W YCTHbIE COOOLIEHMS Ha OCHOBE HH(OpMamuu u3
HECKOJIbKUX HCTOUHUKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannuyeckoe — aBuWkeHHe.  MatepuanbHas ~— Touka.  CucremMa  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOEe U HepaBHOMepHOe aBHkeHue. CpenHsis ckopocTb. Dopmyna i
1.2 | Berumcienus cpeaneit ckopoctu: V = S/t
PaBHOMepHOE mpsIMOJMHEIHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIMHATBI Teiaa OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IIPSIMOJIMHENHOTO JIBUKCHHUS:
13 | x(f)=x,+vft
I'padukn 3aBucMMOCTM OT BpeMEHHM JUIsl TPOEKIHUU CKOPOCTH, MPOEKIUU
IepeMeNIeHus, TyTH, KOOPANHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUH
3aBUCHMOCTh KOOpPJIMHATBI Tela OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHMSL:
2
Sf)=vg, *f+ay* =
-
DopMmyisl 1715 IPOCKIUH NTEPEMEILEHUS, TPOEKIIUN CKOPOCTH U IIPOEKIIUN YCKOPEHHUS
IIPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBHYKECHUM:
2
14 sx(O=vy, - t+a,- B
U_\'('f) =Up, +a, -1,
a.(f)=caonst,
Ul.‘cL - L’}1.'rL zzax‘g:r
I'paduxy 3aBUCUMOCTH OT BPEMEHU ISl POEKLIUU YCKOPEHUs, IPOEKIIMH CKOPOCTH,
IIPOEKIMH IEPEMEIIECHUS, KOOPAUHATHl IIPU PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM
JBUKCHUU
CBobGonHoe mnazaenue. DopMysbl, ONUCHIBAIOIIME CBOOOJHOE MaJE€HUE Teja 10
|5 | BepTHKamM (IBMKEHUE Tela BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3eMIIM).
' I'paduxy 3aBUCUMOCTH OT BPEMEHU I POEKIIMH YCKOPEHUS, TPOSKIIMH CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MaJCHUHU TeJla 10 BEpTHKAIU
CKOpOCTh paBHOMEPHOTO JBIKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBieHne CKopocTH.
1.6 | ®opmyna a1 BBIUHCIEHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH M TIEpHOJ

oOparneHus:
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LentpocTpemutensHoe  yckopeHue.  HampaBineHwe — HEHTPOCTPEMHUTEIHLHOTO
yckopenusi. @opmyra it BBIYUCICHUS YCKOPEHHUS:

b
“R
®dopmyina, CBSI3bIBaIOIIAs IEPUO]] U YACTOTY OOpallleHUs:
v = 1
T

Macca. ITnotHoCTh BemecTBa. @opmyia sl BBIYUCIEHUS TNIOTHOCTH:

_om

1.7 V
1.8 | Cuna — BextopHas puznyeckas BenmuuHa. CI0XKEHUE CHIT
1.9 | SIBnenue unepruu. [lepBsiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TeJIa M BEKTOPa CUJIbI, IEHCTBYIONIEH HA
TEJ0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F 251 = _*Fl—>2
Tpenue mokosi U TpeHUe CKoJbkeHus. Popmyna [Uisi BHIYUCICHHUS MOJIYIS CHIIBI
TPEHUSI CKOJIBKCHHUS:
F_=u-N
1.12 p = H
Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi nedopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHOE TATOTEHHE. 3aKOH BCEeMHPHOTO TATOTEHUSI:
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My -1,
F=G.—1 _2

'L
Cuna Tspkectd. Y ckopeHue cBoOOIHOTO TaieHUs.
dopmyna JUIst BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H moBepxHocTu 3emun: F = mg.

JBuxenue mianet Bokpyr Cosnua. [lepBas kocmuueckast ckopoctb. HeBecomocTts u

Heperpy3Ku

1.15

Nmrynse Tena — BeKTopHast GU3nUYecKas BeIHIHHA.
D=mi

Nmnynec cuctemsl Ten. 3Menenne umnynbsca. MMImynbe cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
D=1, +in, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyrna j1si BEIYUCICHHS pa0OThI CHJIBI:

A=Fsooscx

Mexannyeckass MOITHOCTb:

N=24
I

1.18

Kunernueckas u noreHuuanbHas sHeprusi. Dopmyiia i BHIYUCICHUS
KUHETUYECKON SHEPIUU:
2
L
2

Teopema o kuHeTHYeCKOM 3Heprun. PopMyiia i1l BEIYUCICHUS TOTCHIIMAIBHO M
SHEPruu Tela, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

Mexannueckas QHCPI'uA:
E=E;+E,
3aKoH COXpaHCHUA MEXaHHUYeCKOU OHCPIUn. d)opMyna UL 3aKOHA COXpaHCHUA

MEXaHHUYECKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOH SHEPruu Mnpu HAJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Moment cuiel: M - Fl.
YcnoBue paBHOBeCHS phlyara:
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M +M +..=0
[MonsuxHbIi 1 HenoABWXKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A—a&rpaq:::

JlaBiienue TBEpIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS IABJICHHS TBEPIOTO Tena:

_F
P= G
191 JaBnenue raza. AtmMocdepHoe TaBicHuUE.
' I'unpocratuyeckoe qaBieHUE BHYTPH KUIKOCTH.
®dopmyna JUisl BBIYUCIEHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pg+Pu,
1.22 | 3akon [lackans. ['mapaBaudeckuii mpecc
3akoH Apxumena. Dopmyna Juisi ONpeeIeHUs BBITATKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYXEHHOE B KUAKOCTb WM Ta3:
1.23 F.—"q:a»:. —pgV
VYcnosue nmaBanus tena. [InaBanue cynoB v BO3ayXOIUIaBaHHE
Mexanudeckue konebaHus. AMIUIUTYIA, TIEPHOJ U YacToTa Kosiebanuii. dopmyina,
CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:
1.24 . 1
T
1.5 MaremaTuueckuii W TNPYKUHHbIA MaATHUKH. lIpeBpaiieHwe »HEpruum mnpu
' KoJie0aTeIbHOM JBMXKEHUU
1.26 | 3aryxaromue kosie6anus. Beinyxennsie konebanus. Pe3onanc
Mexannyeckue BONHBL [IpomonbHBIE W TMONEpedYHbIE BOJHBI. J[IMHA BOJIHBI U
CKOPOCTh PacIpOCTPAHEHUS BOJIHBI:
1.27 )
h=v-T
18 3Byk. I'poMKocTh 1 BhICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJHBI Ha TPAHUIIEC JIBYX
' cpen. Hdpa3Byk u ynbTpa3ByK
Ipaxmuuecxue pabomoi
W3mepenue cpeaHeld IUIOTHOCTM BEIIECTBA; apXMMENOBOM CHIBL; KECTKOCTH
19 | TPYXKHHBL KO3 UIIMEeHTa TPEHUSI CKOJBXKEHHUs; pabOThl CHUIIBI TPEHHS, CHIIBI

YIIpYrocCTu; CpCI[HCﬁ CKOPOCTHU JIBUKCHUA 6py01<a 0 HaKJOHHOM IIJIOCKOCTH,
YCKOPCHUA 6pyc1<a npu ABHKXCHUU T10 HaKJIOHHOM IIJIOCKOCTHU,; YaCTOTHI U IIEpHUOaa
KoJIeOAaHMH MaTEeMaTHYECKOTO MasTHHKA, 4YaCTOTbl W TICpUOJA KoJIeOaHU I
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MNPY>XUHHOI'O MasTHHWKA; MOMCHTA CHJIbI, I[ef/'ICTBYIOH_[eFO Ha pbIyar; pa6OTBI CHJIbI
YIPYTOCTH TMPH MOJBbEME TPy3a C MOMOMIBIO HENOJBMKHOTO 0JioKa; pabOThI CHIIBI
YIIPYTOCTH MPH MOABEME IPy3a ¢ TOMOIIBIO MOBMKHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXUMEIOBOH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTh
TCJIa U OT INIOTHOCTH XUIAKOCTH, HE3aBUCHUMOCTHU BI)ITaJIKI/IBaIOHIGI\/JI CHJIBI OT MAacCChl
TCJIa;, CHJIBI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIbHOI'0O AaBJICHHA W OT poaa
MIOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IIPYXKHUHE, OT CTENEHU edopMannn
MPYXUHBI; YCKOPEHHUs OpyCKa OT yrja HakjOHa HallpaBJISIOIIEH; nepuoia (4acToThl)
KoJIe0aHWH HUTSHOTO MAasTHUKA OT JJTMHBI HUTH; TEPHOJa KOJICOaHUH TPYKHHHOTO
MadTHHKa OT MaCChl I'py3a " JKECTKOCTHU NPYXUHBI; UCCICOO0BAHUEC HE3aBUCUMOCTH
nepuoja KojieOaHWM HUTSHOTO MasTHHKa OT Macchl rpysa. [IpoBepka ycrmoBus
PaBHOBCCHSA pblyara

Quszuueckue s61eHUs 6 npupode: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMU B
JKUBOW U HEXKUBOU IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJIE U TEXHUKE, TPUIINBBI
W OTJUBBI, IBMKeHUE I1aHeT COJIHEYHON CHCTEMBI, PEAKTUBHOE JIBUKEHHUE JKHBBIX

130 OpPraHW3MOB, PbIYark B TeJie YeJIOBEKa, BIUSHUE aTMOC(EPHOTO JTaBJICHUS HA )KHUBOU
OpraHW3M, TIUIaBaHWE PBHIO, BOCHPHATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHUE,
ceilicCMUYeCKHe BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea: CIUUAOMETD, JATYAKHA TIOJOKEHUS, PACCTOSHHS |
YCKOPEHUs, JUHAMOMETp, MOMIIMITHUKK, pAaKeTbl, pbIYar, TMOJIBWKHBIA U

131 HETIOJIBVDKHBIA OJIOKHM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXaHH3MBI B OBITY,

' COOOMIArOIINECS] COCY/BI, YCTPOWCTBO BOJOTPOBOJA, THIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPIIHEBOH HACOC, AapeoMeTp, HXOJIOT,
WCTIOJIb30BaHUE YIIBTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOH TEOPUHM CTPOCHHUS BEIECTBA.

2.1 | Mogenun TBEPHOTO, IKHIKOTO M  Ta3000pa3HOTO  COCTOSHHMI  BEIIECTBA.
Kpucranmudeckue u amopHbIe Tena

99 JIBrkeHue yactuil BemecTBa. CBsA3b CKOPOCTH JBMDKEHHS YACTHIl C TEMIIEPATyPOU.

' bpoyHoBckoe aBuxenue, nuddy3us

2.3 | CwmauuBaHUWE U KaWUISIPHBIC SBICHUS

2.4 | TemnoBoe pacHIMPEHHUE U CKATUE

2.5 | TemnnoBoe paBHOBECHE

26 Buytpennsis sneprus. Pabota u Teruionepenaya Kak criocoObl U3MEHEHHSI BHYTPCHHEH

' SHEPrUM

2.7 | Buasl Temnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIHSI, U3Ty4YECHUE
Harpeanue u oxnaxaenue ten. KoanuecTBo TeMIoTh. Y aenbHas TEIIOEMKOCTb:

2% o=cm(ty-1)
3aKOH COXPaHEHHUs PHEPTUH B TEIUIOBBIX Mpolleccax. Y paBHEHHE TEILIOBOTO OalaHca:

2.9

O +0,+..=0
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Hcnapenue u koHneHcanus. Mi3sMeHeHne BHYTPEHHEN SJHEPIUU B IIPOLIECCE UCTIAPEHUS

210 U KoHJeHcauK. Kunenue sxukoct. Y ienbHas TerioTa napooopasosanus: L = Q/m
2.11 | BnaxHOCTb BO3TyXa
[InaBnenue u kpuctauzanus. M3MeHeHne BHYTPEHHEW SHEPTUM MPH MJIABJICHUU U
KpUCTAJUTM3alUU. Y IeIbHAs TEIJI0Ta TIJIaBICHUS:
2.12 0
& m
513 BuyTpennsis sHeprusi cropanus TOIUIMBA. Y IeTbHAs TEIUIOTa CrOpaHus TOTUIMBA: (| =
' Q/m
2.14 | Tlpunrune! paboTs TerwioBslx aurateneii. KITJ[ TerioBoro apurarens
IIpaxmuueckue pabomoi
N3mepenue ynaenpbHOM TEMIOEMKOCTH METAUIMYECKOTO UWIUHIPA; KOJUYECTBA
TEIUIOTHI, TIOJYYEHHOTO BOJONH KOMHATHOM TemrepaTypbl (MKCHUPOBAaHHOW Macchl, B
515 | XOTOPYI© OmymleH HarpeThli NUINHAP; KOJIUYECTBA TEIJIOTHI, OTJAHHOTO HarpeThIM
' IUAJTUHIPOM, TIOCJIE OIYCKAaHUsI €TO0 B BOJTy KOMHATHOW TEMIIEPATYPhI; OTHOCUTEIILHON
BJI&KHOCTH BO3/yXa; YACIbHOU TEIUIOTHI IJIaBJIEHUs Jibaa. MccienoBanne n3aMeHeHUs
TEMIIEpaTypbl BOJIBI TIPH PA3IUYHBIX YCJIOBHSX, SBICHUS TEIJIOOOMEHa TMpu
CMELIMBAHUH XOJIOJHOM U ropsde BOJbI; IPOILECCa NCTIAPEHUS
Qusuueckue s61eHUs 6 Npupode: TIOBEPXHOCTHOE HATSHKEHHWE M KalWUISpHBIE
2.16 | sBIEeHHUs B TpHUpPOAC, KpUCTAUIBI B mpupone, u3nydeHue ConHia, 3amep3aHue
BOJIOEMOB, MOPCKHUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpovicmea: KanWUISPbl, TPUMEPbl HCIOIb30BaHUS KpPUCTAIJIOB,
2.17 | KUAKOCTHBIA TEPMOMETP, NaTUYUK TEMITEPATyPhl, TEPMOC, CHCTEMA OTOIJICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, ABUraTeIb BHYTPEHHETO CrOpaHHUs
3 DJIEKTPOMAT'HUTHBIE SAABJIEHUA
3.1 | Dnekrpuzauus ten. JlBa Buaa SIEKTPUUYECKUX 3apSAI0B
3.2 | BsaumogeiicTBue 3apsoKeHHBIX Teql. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS IEKTPUYECKOro 3apsaa
3.4 Onektpuueckoe mone. Hampsok€HHOCTH — dnekTpuueckoro  mois.  [Ipunnun
' CYIEPIO3UINH IEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu onextpuueckux 3apsnoB. JleficTBue dlIeKTpUYECKOro IOJiA Ha
' aneKkTpudeckue 3apsaasl. [[pOBOJHUKY U IUANEKTPUKH
[TocTosiHHBIN 3mekTpuueckuii Tok. JlelcTBus snekTpuueckoro toka. Cuiia Toka.
3.6 | Hampsixenue.
| =qg/t,U=Alq
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE IEKTPUUECKOE COITPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma 151 yuactka sekrpuyeckoit nemu: | = U/R
3.9 | IlocnemoBaTenbHOE COEAMHEHNE TTPOBOIHUKOB:
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1, =1, U=U,+U,. R=R,+R,
HapaJIHeJILHOG COCAUHCHHC ITPOBOJHUKOB paBHOI'O COIMMPOTUBIICHUSA:

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

e

CMelaHHbIe COCAUHCHHA ITIPOBOJHNKOB

3.10 | Pa6ota u momrHOCTB MekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 0-1 2 g,
312 OmnbIT OpcTeaa. MaruuTHoe 1oJie MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUHM MarHUTHOM
' UHIYKIIAU
3.13 | MarauTtHOE 1oJie MOCTOSTHHOTO MarHuTa. B3anMoaelicTBIE MOCTOSTHHBIX MarHUTOB
3.14 | ]leiicTBHe MarHUTHOTO TIOJISI HA MPOBOIHUK C TOKOM
3.15 | Omerter ®apanes. SABnenne sniekrpoMarauTHOW WHAyKIU. [Ipasuio Jlenma
Ipakxmuueckue pabomoi
W3mepeHne 31eKTpUIecKOTO COTPOTUBIICHHUS PE3UCTOPA; MOITHOCTH AIIEKTPUIECKOTO
TOKa; pabOThI JEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE (PE3UCTOPHI,
3.16 JaMII04Ka), OT HAIIPSDKEHMsI Ha KOHIAaX IPOBOIHUKA; 3aBUCUMOCTH CONIPOTHBIICHUS OT
' JUIMHBl IPOBOJHMKA, IUIOIIAAM €ro IOMNEPEeYHOro CEeUeHHs U YAEIbHOI0
COIIPOTHUBIICHUSL.
IIpoBepka mpaBuna Ui SJIEKTPUYECKOTO HANPXKEHHUs] IPU MOCIENOBATEIbHOM
COEJMHEHUU IPOBOJAHUKOB; INpaBUiIa U1 CHIbl 3JIEKTPUUYECKOro TOKa IpH
napaieIbHOM COeIMHEHUU IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 6 npupode: BIEKTPUUECKHE SIBIEHUS B aTMocdepe,
3.17 | 2JEeKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10JI€ 3eMJIH, Ipei( MOJI0COB, POJib
MarHUTHOTO TOJIS JUIs XKU3HU Ha 3emile, OJIAPHOE CUSHUE
Texnuueckue ycmpoucmea: 3J1EKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JIEKTPUUYECKONW 3SHEPruM, HIIEKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTelbHbIC
' NIEKTPONIPUOOPB! (IPUMEPHBI), AIEKTPUUYECKHE IPEIOXPAHUTENH, SIEKTPOMAarHuT,
3JIEKTPOBUIaTelb MOCTOSHHOIO TOKA, TEHEPAaTOP MOCTOSIHHOTO TOKa
3.19 | DOnexrpoMarHuTHble BoJHbI. [lkana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBas Mmozens cBeta. [IpsMoaMHeHOE pacpoCTpaHEeHUE CBETa
3.21 | 3akoH oTpaxeHus cpera. [lmockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 | Mucnepcus cBeta
394 JIunza. Xon nydeit B muH3e. PokycHOE paccTossHUE JUH3bI. ONTHYECKas CUjla JIMH3bI:
' D=1/F
3.25 | I'ma3 kak onTHueckas cuctema. Onruyeckue npuOOpsI
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Ipakmuyeckue pabomul

###Par###I3MepeHre  ONTHYECKOH CHIIBI  coOmparomieil JMH3BL,  (HOKYCHOTO
paccTosiHus coOMparoeil JMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEpOB IpeaMeTa U
n300pakeHMs, KOrjJa NpeIMET pacIoJIoKeH B JBOMHOM (hoKyce), MoKasaTess

3.26 | mpenomIIeHHs CTEKIIA.
#H##Par####lccnenoBanne CBOWCTBAa HM300pa)XEHUs, IMOJTYYCHHOTO C TOMOIIIBIO
coOMparoIIeld JTMH3bI; U3MEHEHUs! (JOKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3,
3aBHCHMOCTH YTJIa TPEJIOMJICHHS CBETOBOTO Jy4a OT yIJIa MaJCHUS Ha TPaHHIC
«BO3JTyX — CTEKIIO»
3.97 Qusuueckue sa6nenus 6 npupode: 3armenus ComHna u JIyHsl, [BeTa TEJ, ONTUYECKHE
' SIBJIIEHUA B aTMocdepe (1BeT Heba, pedpakius, paayra, MUpax)
3.28 | Texuuueckue ycmpoiicmea. 04YKH, IEPUCKOT, (JOTOATIAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBBIE SBJIEHUA
41 PanmnoaktuBHOCTh. Aunbda-, OeTa-, ramma-u3iaydeHus. Peakuuu anbda-u Oeta-
' pacmaza
4.2 | OmnsiTel Pezepdopna mo paccesauto anbda-vactui. [InanerapHas Momens aToma
4.3 | CocraB atoMHOTO sifpa. M30oTOmEI
4.4 | llepuon mosypacmnajaa aTOMHBIX sIEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXpPAaHEHHS 3apsI0BOTO U MAacCOBOTO YHCET
Dusuueckue sA61eHUA 6 NpupoOe. ECTECTBEHHbIN PalOaKTHUBHbBIN (JOH, KOCMHUYECKHUE
4.6 | nyudu, paIMOAKTUBHOE U3JIy4YEHHE IPUPOAHBIX MUHEPAJIOB, JEUCTBUE PAIMOAKTUBHBIX
W3Iy4EeHUH Ha OPraHu3M 4eJoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBUAYAIbHBIA JO3UMETp, Kamepa

Bunbcona, snepHas sHepreTrka
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusunka: nHXKEHephl Oyaymiero: 8- kiacc: yriayOJeHHbI YPOBEHb: YUCOHUK:
B 2-X yactax; 1-e uznanue, 8 kiacc/ benara B.B., Boponmosa H.U.,
JlomauenkoB U.A. u np.; nox penakuueii [Tanedparuera FO.A. AxuronepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

» duszrka: HHXKEHephl Oynymiero: 9-i kiacc: yriayOJeHHbIH YPOBEHbD:
y4eOHHUK: B 2-X "acTax; 1-e uznanue, 9 knacc/ benara B.B., Bopontosa H.U.,
JlomauenkoB U.A. u np.; nox penakuueii [Tanedparuera FO.A. AxuronepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOAUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA
VYyebuo-meroanueckuii koMmiuiekt. PI'OC

Pa3HoypoBHEBBIE CaMOCTOSITEILHBIC M KOHTPOJIbHBIC paboThl M.B I'omoBa -
M.:"Uurennekr -Llentp"

KonTtponbsubie u camocTosiTenbHbie padboThl o puzuke O.U.I'pomiiesa - M.

U371aTeNIbCTBO "DKk3ameH"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://munoOpHayKku.pd/
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