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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOIO o0OIIero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenogaBanust yueOHoro npeameta «Duszukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMoTHOCTH oOyvaromuxcsa. B mnporpamme 1o (¢U3MKE  YUYHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

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

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusnueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEJOCTABIACT Hanboiee SICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHHsA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHON TPaMOTHOCTH W
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMITIETEHTHOCTSIMH, XapaKTepU3y MU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

WHTEPIPETUPOBATH JaHHBIC M HMCIOJIB30BaTh HAYYHBIC JOKA3ATEIHCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu uzydyenus GU3MKU Ha YrIIyOJIEHHOM YPOBHE:

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

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHUA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBICHUSM;

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

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHue TNpEACTaBICHUNA O pOIM (PU3UKK AT Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

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

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01mrero 00pa3oBaHus 0OECIEYNBAECTCS PEIICHUEM CIEAYIOUX 3aay:

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

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB PEIICHHUsI PACUETHBIX M KAUYECTBEHHBIX 3a]1a4, TPEOYIOMINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckue BETUUYHMHBI, BBIBUTATh THIIOTE3bI U MpEAarath 3KCIEPUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH(HOPMALIUIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIPETALHS U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha uzyuenue pusuku (yrayOna€HHBII ypOBEHb) HA YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoautcs 340 dacos: B 7 kinacce — 102 ygaca (3 daca B Hezieln0), B 8
kimacce — 102 gaca (3 gaca B Heaenmo), B 9 kitacce — 102 gacos (3 gaca B HEACHIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B NIO3HAHUM OKPYKAIOIIEr0 MHUPA.

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. OTanonbl. Dusnueckue mpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopatopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cucteMa eauHuil. I[lepeBoa
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka u npyrue ecTeCTBeHHbIC HAYKH U3y4aroT pupoay. EctecTBeHHO-
HAy4YHBIA METOJ] TIO3HAHMS: HAOJIOJCHHE, TOCTAHOBKA HAy4YHOTO BOIPOCaA,
BBIJIBMKEHHE THIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaOroaeMoro siBiaeHus. Onucanue GuU3NUeCcKuX SIBJICHUM ¢ TTOMOIIBIO MOJICIICH.

Jemoncmpayuu.

Mexannyeckue, TEIIoBbIe, JIEKTPUUECKUE, 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.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenue wucciaeqOBaHUS 110 IMPOBEPKE THUIOTE3bl: JNAIBHOCTH IOJETA
apuKa, myreHHOr0 TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIe BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaunmopelicTBue dvacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

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



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

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBineHui, 0OOBACHIIOMUXCS MPUTSHKEHUEM WM OTTaJKUBAHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophuie padbomot u onvimot.

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

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe aBukeHue. CBOOOJHOE TajJeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. Cxopocth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nytu u BpeMeHU JBUKCHHUS.

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
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeNbHOM JBHKEHUHU. IlnoTHOcTh BemiectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cunia Kak XxapakTepucTuka B3aumoneicTBus tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenure cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUJA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKONIbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHue. TpeHwe B Hpupole u
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEI.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



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

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOU INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

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

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

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHbIIEHUS U YBETUUYCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa u Temrneparypsl. [lepenaua
JaBlieHUsl TBEPJBIMU TEJNaMH, SKHJAKOCTIMU U Ta3zaMu. 3akoH [lackains.
[THeBMaTHUECKUE MAITUHBI.

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

AtMmocdepa 3emuin u atmocepHoe naBiaeHue. [IpuuuHBI CylecTBOBaHMS
BO3AymHON o0omouku 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. Y cIoBUE BO3HUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIaBAHUE WJIM MOTPYKEHHE Tel 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 BBITAUIKUBAOLIEH CHIIBI, AEHCTBYIOIIEH HA TENO, MOTPYKEHHOE
B JKUJKOCTb.

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

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEHCTBYIONIEH HA TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTb YaCTU
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

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

[IpocTbie MeXaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HaKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0Ky. «30I510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpalieHre 0JHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI 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
MOJIBUYKHOTO 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 MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUH.



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIAPHO-
KMHETUYEeCKOU Teopuu. [[OBEpXHOCTHOE HATSAKEHHUE, CMAaYMBAHUE, KANIWLISIPHbBIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMIepaTypbl CO CPEIHEW KWHETUYECKON SHEprueu
TEIUIOBOTO JBMXKEHUA YaCTHULl. TemMnepaTypHbIE IKabI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEeTIonepe1aua u coBepiieHrne padboTel. Buasl Teronepenayu: TemionpoBOIHOCTS,
KOHBEKIMS, W3JlydyeHue. Buuapl Temionepegayd B NOPUPOAE UM TEXHUKE.
HeoOpaTuMoCTh TEII0BBIX 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. [lapoo6pa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y nenbHas
TEIJI0Ta apoo0pa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO
nasieHus. HachllieHHBIM 1 HEHACHIIEHHBIN nap. BiaXXHOCTh Bo3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnuner padotel TernoBeiXx apurateneit. KIIJ TemmoBoro nBurartens.
TenoBple OBHUratend W 3alATa OKPYXKarIled cpenapl. TemnoBble HOTEPH B
TEIJIOCETSIX.

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

Jemoncmpauuu.

Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

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

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBiieHHWs raza MpPU W3MEHEHHH O0BbEMA W HArpeBaHWUU WIIH
OXJIAXKICHUMU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxmaxieHne Ipu COBEPIICHUH 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 PUTSKEHUS.

OnbIThI IO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

N3mepenune TeMnepaTypsl MPU MOMOILH KUAKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPHI.

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

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

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

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

HaGmionenne w3MeHEHUsT BHYTPEHHEH OHEpPruM Tejla B pe3yJibTaTe
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 MOTEPH (3akoH HproTOHA-PrixmMaHna).

Ornpenenenue ynenbHOU TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JbJA.

Pa3znen 7. JinekTpuyecknue 1 MATHUTHBIC SIBJICHUS.

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

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

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKH, JHUPIEKTPUKKA U TOJYIPOBOJHHKHU. 3aKOH
COXPaHEHHUS NEKTPUUECKOrO 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
NcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJLJIaX, )KUJIKOCTSIX U ra3ax.

Onektpuueckas uemnb. Cuina Toka. DIEeKTpUUEeCKOe HampshKkeHue. AMnepMerp
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONPOTHUBIICHUE BemlecTBa. 3akoH OMa g ywactka nenud. [locrmenoBarensHoe u



MapajyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 3J1EMEHTBI.

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

[TocTosiHHBIE MarHUTHL. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosnie. MarHutHoe mnosie 3eMJIM W €ro 3HAauYeHHWe Uil KU3HM Ha 3emiie. OmbIT
Opcrena. MarautHoe nosie 3iekTpuyeckoro toka. Omeit Amnepa. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Ammnepa U onpenesneHue €€ HampaBieHUs. DJICKTPOJABUTATEb OCTOSSHHOTO
TOKa. MCMonb30BaHUE SIECKTPOJABUTATENIE B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCHOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHUKAX DSHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI DHEPTETUKHU. TOTUTMBHBIE AJIEMEHTHI M JICKTPOM OO MITH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

MopaenupoBaHUe CHIOBBIX JIMHUM SJEKTPUYECKOrO TOJIE C I[OMOUIBIO
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.

JlelicTBHE€ MAarHWTHOTO TOJS1 HA TPOBOAHUK C TOKOM.



DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamophuie padomot u onvimot.

OnbITel MO HAONIOACHUIO DJJICKTPU3ALMU TEN MPU CONPUKOCHOBEHUU U
MHIYKIUEH.

HUccnenoBanne [OEUCTBUS — DBJIEKTPUYECKOTO TIOJ HA IPOBOJAHUKUA W
TAAIICKTPUKHU.

COopka 1 UCTIBITAHKE DJICKTPUYECKOH I[ETU MOCTOSIHHOTO TOKA.

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

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

Ornpenenenue yaeabHOr0 CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka TipaBuiIa CJOXKEHUS HANPSOKEHUH TIPU  TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia s CWIbI TOKAa TMpU NapaIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

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

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

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ narpeBarens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO MOJIS OCTOSIHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUH U
pa3aeIeHUN.

UccnenoBanne neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

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

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 3HAYCHUS U HAIIPABIICHUS] UHIYKIIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOr0 JBMXKECHUS: TaOIMYHBINA, rpaguueckuil, aHanutuyeckuid. Cucrema
oTc4y€Ta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHHUS.

BekTopHble BeIMUMHBI, ONEpalli C BEKTOPAaMU, MMPOEKIUHA BeKkTopa. Panuyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
MpSAMOJIMHENHOE IBMKeHNEe. HepaBHOMEpHOE NpsIMOIMHENTHOE ABHKEHUE. CpenHss
Y MTHOBEHHAsI CKOPOCTh TeJIa TP HEPABHOMEPHOM JIBUXKEHUH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHUKEHHUE. Y CKOPEHUE
cB0oOOHOTO MaaeHus. OnbIThl ["anumnes.

I'paduueckas mHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHUst AJ1sl MPSAMOJIMHEHHOTO ABUKECHUSL.

JIB>keHue Tena, OpOIICeHHOTO 0T YTJIOM K TOPU30HTY.

JIBuxKeHue 1o OKpyKHOCTHU. JIMHENHAs CKOPOCTh, YIioBasi CKOPOCTh, TIEPUO]T
¥ 4acTOTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU TI0 OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE TPU JBUKEHUH TTO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIa.

[Tepsbiii 3akoH Hptotona. Bropoii 3akoH HeroTtona. Tpetuii 3akon HeroroHa.
[IpuHIMII Cynepno3uLu CHJL.

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

JIBM>KEHUE Tell 0 OKPY>KHOCTH IO IEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum um noabéMHas cuia Kpbuia. COBpEMEHHBIE JIETATENIbHBIC
amrmaparsl, CyJa Ha TOABOAHBIX KpBUIbSAX, AHTHUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHUE TTOe3/1a HA MarHUTHOM MOJTYIIIKE.

Cuna TSXKECTM W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
rpaBUTAIMOHHOrO IeHTpa (B ToMm uwmcie IwiaHer Bokpyr Comuma). IlepBas
KOCMHUYECKass CKOpOCTb. HeBECOMOCTh U Meperpy3KH.

PaBHOBecue marepuaibHOW TOYKH. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. MI3menenune umnysbca. MIMImynbse custbl. Ypyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXpaHEHUsl HMIyjbca. PeakTuBHOE
JIBHKECHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHUS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxaTou npyxuHsl. Kunetnueckas
sHeprud. TeopemMa O KMHETHYECKOW JHEPruMU. 3aKOH HW3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpauuu.



HaGmionenne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTENIBbHO Pa3HbIX Tell
OTCYETA.

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

N3mepenune ckopocTy U YCKOPEHUS PSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGnronenne MexaHMYECKUX SIBICHUM, MPOUCXOASIIUX B CHUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCHUTEIIHHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MajJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIbHOCTH.

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJAEHCTBUM TE.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHne UMIyJbca Mpy a0COTIOTHO HEYIPYTrOM B3aUMOICHCTBHUH.

CoxpaHeHue UMIyJbca NPy YIPyroM B3anMOJIEUCTBUU.

HaGnronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie padomut u onvimot.

KoncTpyupoBanue TpakTa il pa3roHa M JaJbHEWIIEr0 pPaBHOMEPHOIO
JBUKECHHUS IIAPUKA WU TEJIEKKU.

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

OnpeneneHue yYCKOpeHHUs Tela IPU PABHOYCKOPEHHOM JABWKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

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

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

HccnenoBanne nBWKeHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTeneHu eopMaru mpy>KUHBbI.

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

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

Pasznen 9. Mexann4yeckue Koje0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

MaremMatnueckuii U TNPYKUHHBIA MasATHUKHU. lIpeBpaienue sHeprum Ipu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannueckue BoOJHBI. [IpogonbHbIE W TONEpedHble BOJHBI. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOTHBI.

3Byk. PacmpocTpaneHue M oTpaxkeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKUM pe30HAHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

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

NccnenoBanne 3aBUCUMOCTH NepuoAa KojieOaHUil MPY>KMHHOTO MasTHUKA OT
MAacCChI Tpy3a.

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

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

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszznen 10. DiieKTPOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJIs1 COTOBOM CBA3U. Pannonokanus. KocMuueckas CBA3b.

OneKkTpoMarHuTHas rnpuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBolicTBa AIEKTPOMATrHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onbITOB 10 HAOJIOIEHUIO UHTepPepeHInn U Tudpakluy CBETA.

Paszpnen 11. CBeToBbIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpssMmonuHeliHOe pacnipocTpaHeHue cBeTa. 3atmMeHus ConHina u JIynsl. OTpaxeHue
ceera. Ilmockoe 3epkano. 3akoH orpaxeHus cBeta. [locTpoenue n3zoOpaxeHUi,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBera.
Hcnonp30BaHuE MOJTHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n300pakeHui, CcPOPMUPOBAHHBIX TOHKOM JWH30M. OmnTHueckas cucTeMa
doToamnmapata, MUKpOCKONa H Teieckomna. [7a3, kak onTudeckas cucTema.
bin3opyKocTh U TaAIBHO30PKOCT.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. Croxenwue
CIIEKTPaJIbHBIX IIBETOB. J(Mcnepcus cBera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparoleit JInH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnune n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBusa gortoanmnapara, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.

Pa3noxenue 0enoro cera B CHEKTP.



[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padomut u onvimot.

HccnenoBanne 3aBUCUMOCTH yria OTPa)K€HUs CBETOBOrO Jy4ya OT YyIJia
naJICHuUs.

N3yuyenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalie.

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

[Tonyuenne n300pakeHU C MOMOIILI0 COOUPAIOIIEH JIUH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOM CHJIbI coOuparolein
JIUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIEKT.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u minanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHHe aTOMHOTO
sanapa. Hykmonnas wmoxaenp atomHoro sngpa. M3otombl. PapnoakTuBHBIC
npeBpanienus. [lepuon monypacnaga aToMHBIX siaep. [elicTBue paaroOakTUBHBIX
U3JIyYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyUEHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEPruM. Peakuuu cuHTe3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUE MPOOTIEMBI SIIEPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHBIX Ta30B.

CnekTtp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.

Perucrtpanus nznmydeHus: IpUpOIHBIX MUHEPAJTIOB U MTPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

HaGnronenre CIutonIHbIX ¥ TWHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHUIBI 10 TOPMO3HOMY ITYTH
(o dhotorpadusam).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

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



Py U3YYCHUH BCETOo Kypca (U3WKHA YIIyOJIEHHOTO YpPOBHS, a Takke s
MOATOTOBKU K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY IO (U3HKE.

B mporecce wu3ydeHus MAHHOTO MOIYJNS PEAIM3YIOTCS U TOIYy4aroT
JanbHEWIIee pa3BUTHE YydYeOHBIC JCHCTBHUS, OOECIICUMBAIOIINE JTOCTHIKCHHUE
MPEAMETHBIX W METallpPeJAMETHBIX PE3yJIbTaTOB 00ydeHUs, (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUN Ha OCHOBE
MPUMEHEHUST (U3MUYECKUX 3HAHWM, WCCICAOBATCIbCKHE IEHCTBUS (BBIIBMKCHHEC
TUIOTE3, TMOCTAHOBKA IICJIM W IUIAHUPOBAHUE WCCIICIOBAHUS, aHAIN3 JAHHBIX H
MIOJTYYCHHUE BBIBOJIOB).

[TpenmoutuTenbHO (GOPMOI  OCBOCHUS MOIYJIS SIBISCTCS TPAKTUKYM,
nporpamma KOTOpOTO BKIIOUYAET:

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

BBITIOJTHEHUE JTA0OPATOPHBIX PabOT M OMBITOB (BKJIFOYask pabOTHI M OMBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEJICHUS UCCIICIOBAaHNUs, BLIOOpPA U 0OOCHOBAHHUS METOJ/Ia U3MEPCHUS BEIUYMH,
COOPKH IKCIIEPUMEHTAIbHOW YCTaHOBKH;

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

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

N3y4eHrne MOBTOPUTEIBHO-0000MIAOIMIEr0 MOIYIS MOXKET 3aKaHYUBATHCS
IIPOBECHUEM JHATHOCTUUYECKON paboThl 3a Kypc (U3HKU YriayOJa€HHOTO ypOBHS,
BKJTIOYAIONICH 3aJaHHUsS Pa3HOTO YPOBHS CIOXKHOCTH. Pe3yibTaThl BBHITIOJTHECHHS
JTMArHOCTUYCCKOW pabOThl MOTYT TIOKa3bIBaTh CTETICHh TOTOBHOCTH O0YJarOIIAXCSI
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 10 (Qu3WKe, a  Takke
CBUJIETEIIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



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

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAIPaBIECHO
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
YacTHu:

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 aKTHBHOMY YYaCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 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;

OpUEHTAIlMS B JCATEIBHOCTA 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;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIONIUX B TOM YHUCJe U (PU3NYECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

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 Cpe/Ibl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

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

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PM3NUYECKON HAITPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

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

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIacTH
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

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

OLICHKA CBOMX JCWCTBUHA C YYETOM BIIMSHHUSA Ha OKPYXKAKOIIYIO Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA 00BEKTOB (SBICHUM ),
KJIacCU(ULIMPOBATH UX;



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

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, J€NaTh BBIBOJABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB pEIICHUs, BHIOOp Hamboyiee MOAXOMSAIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
(GU3NIECKUl SKCTIEPUMEHT, HEOOBIIIOE UCCIIeIOBaHNEe (PU3HMUECKOTO SIBICHUS;

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

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

POTHO3MPOBATh BO3MOXHOE JTaJbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

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

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

OLICHMBATh HAA&KHOCTh HH(OpPMAIMKM TIO KPUTEPHSIM, MPEIIOKECHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoi 1 UX KOMOMHAIIMSIMU.

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
WJIeW, HAIICJICHHBbIE Ha PEIICHUE 3aJlayd W MOJAEep:KaHue OyaroxenaTeabHOCTH
OOIICHHS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATH PA3TMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



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

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

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 110
e€ JOCTWKEHUIO: paclpelesiiTb PO, OOCYXAaTb IPOLECChl M Pe3yNbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

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

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOWIMNA MPOAYKT MO KPUTEPUSM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

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

OPUCHTHPOBATLCS B  PA3UYHBIX  MOJXOJAaX  NPHUHATHS  PElIeHUU
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMUHBI  JIOCTHKEHHUS  (HEIOCTIDXKEHMS)  PE3yJbTaTOB
JeSTEIBHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM.

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

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pemieHnn HU3NIECKUX 3a/1ad WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMBI U TAKOE € MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

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



WCIIOJIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHUE,
AKCHEPUMEHT, MOJIEJb, TUTIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHbleé  COCTOSIHUS ~ BemiectBa  (TBEpHOE, KUIKOE, Tra3zoo0pasHoe),
MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpHs, paBHOJCUCTBYIoIas cwi, neopmanus (ymnpyras, MIacTHUEcKas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BHKEHHE YACTHIL
BEIIIECTBA, PAaBHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBI)KCHHUE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaIllCHMUSI,
nepegavya JaBlIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMochepHoe
JIaBJICHUE; TUIABaHUE TEJI, TPEBPAIICHUS MEXaHUYECKON YHEPTHH) MO OMHUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mMupe (B TOM 4wucie (U3UYECKHE SIBICHHS B TPUPOJIC: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KUBOW W HEKUBOU MPHUPOJIE, NEUCTBUE CUJT TIKECTH,
TpPEHUs, YIIPYTOCTH B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(EPHOTrO JaBJICHUS Ha
KUBOW OpraHu3M, IJIaBaHUE PbIO, phIUary B TeJie YeJIOBEKa), MPU TOM MEPEBOIUTH
NPAKTUYECKYIO 3a7]a4y B yUeOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
(bu3nUecKuX sSBICHU;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢duznueckue BeIMUInHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSI, Ty Th, CPETHSS
CKOpOCTb, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Teia, CHJia TPEHUs, JaBJICHHE
TBEPIOTO TeJa, JaBICHHUE CTOJI0A )KUKOCTH, BBRITATKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT II0JIE3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIUAbHAS YHEPTHsl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIHMYHUHY C IPYTUMHU BEJIMYHMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHHUS U IIPOIIECCHI, UCTIONB3YSI
MpaBUJIa CJIOKEHUS CUII (BIOJIb OAHOM MpsAMOil), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBujIo paBHOBECHs pbldara (0J0Ka), «30J10TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO
bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCTHIE (PUZNYECKUE MOJEITH PEeaTbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUM, BBIACIATH IMPU HTOM CYIIECTBEHHbIE U BTOPOCTEIICEHHBIE CBOICTBA
00BEKTOB, IIPOIIECCOB, SBICHUM, TPUMEHATh (PU3NUECKHUE MO 71 OOBSICHEHUS
(U3UYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3UUECKHE SBICHUS, MPOIECCH M CBOMCTBA TEJ, B TOM YHCJE B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelarh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIUYUH, TIPU ITOM BHIOMpAThH aJeKBATHYIO
(GU3HUECKYI0O MOJCIb, BBISBIATh MPUYUHHO-CIICICTBCHHBIEC CBSI3M U BHICTPAHWBATh
JIOTUYECKYIO IIEMOYKY pacCyKICHHd C ONOpod Ha HU3y4YEHHbIE CBOMCTBA
bu3nYecKux sBJICHUH, (U3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemats pacdyéTHble 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uKu, BHIOUpas aleKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIOIb30BAHUEM 3aKOHOB
1 GOpPMYJI, CBSI3BIBAOIINX (PU3NICCKUE BEIMYMHBI, 3aMTUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a9H, BBISBISITh HEJOCTAIONINE WM N30BITOYHbIC TaHHBIE,
O00OCHOBBIBaTh BBIOOp METOJAa pEIICHUs 3a/Jadyd, WCIONIb30BATh CIPABOYHBIC
JaHHBIE, TPOBOJUTh MaTeMaTHUeCKHe MpeoOpa3oBaHusi U Pacu€Thl, OIICHUBATH
PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (U3MUYECKOW BEIMYWHBI M OINPEACIIATH
pPa3MEpHOCTh PU3NICCKON BEJTMYHHBI, TOJIYICHHOH MPU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PUINIECKIX
METOJIOB, W TMpeajiaraTb OPHUCHTUPOBOYHBIA CHOCOO pEIICHUS, B OIMCAHHUH
UCCJICIOBAaHUs  pacro3HaBaTh IMPOBEpPSAEMOE  MpPEANnojoxkeHue (TUIoTe3y),
MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

IIPOBOAMUTH OIBITHI M0 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (muddy3us, TEIIOBOE paclIiMpeHHe Tra3oB, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH MPHU B3aUMOJIEUCTBUM TEJI, epeava JaBICHUs )KUIKOCThIO U
ra3oM, IMpOsIBICHHE JEHCTBUS aTMOC(EPHOro aBJICHMS, ICHCTBUE TPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibpTaTax HaOII0ICHUH, CAaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpEHUs (U3HUECKUX BEJIHYUH
(paccrostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH WM TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, aBICHHUE
BO3/lyXa, BRITAJIKMBAIOIIAs CHJIA, ACHCTBYIOIIAs Ha TOTPYKEHHOE B KUIKOCTH TEIIO,
KOA(h(DHUIMEHT TMOIe3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB) C HMCIOJIB30BAHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/A U3MEPEHHS,
bukcupoBaTh MOKa3aHUS MPUOOPOB, HAXOAUTH 3HAYCHUE N3MEPSIEMON BEIIMYUHBI C
MOMOIIbIO YCPEIHEHUS Pe3yIbTaTOB CEPUN U3MEPEHUN U OIICHUBAThH MOTPEIIHOCTD
W3MEpPEHUN;

IPOBOJNTH HECIOKHBIE IKCIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS Tela, CHIbl TPEHHUS CKOJBXKEHHUS OT CHIbI HOPMAJIBHOTO
JaBJICHUS, Ka4ecTBa 00pabOTKH MOBEPXHOCTEH TET M HE3aBUCUMOCTH CHIIBI TPCHHUS



OT IUTOIIaJAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH TUIaBaHUs Tell, YCIOBUWA paBHOBECHUS pblyara v OJOKOB):
COBMECTHO C YyuuTeldeM (POpMYIHpPOBaTh 3aJadyy MU THUIOTE3y HCCIEIOBAHMS,
CaMOCTOSITEJIbHO  IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
DKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHUEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TaONMIl U TpauUKOB,
OLICHUBATh MOTPEITHOCTH, JEJIATh BBIBOBI 10 PE3YJIbTATAM UCCIICIOBAHMUS;

coOnoaTh NpaBWiIa TEXHUKM Oe3omacHoro Tpyaa mnpu  pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

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

XapaKTepru30BaTh MPUHIIUIIBI TEHCTBUS U3YYCHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJAOINPOBOJAA, THUIPABIMYECKHM mpecc, CcU(OH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCHOJNb3ys 3HAHUA O
CBOMCTBax (U3MYECKUX SBICHUU U HEoOXoAuMble (U3HUECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

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

PUBOJUTH IPUMEPHI (HAXOAUTH HHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU IJIsi 0OECIICUCHUS
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEaE;

OCYILIECTBIISATH OTOOpP HCTOYHUKOB HH(POpMAUU (PUIUUECKOTO COACPKAHUS B
Wutepuere, camocTosiTeNbHO (OPMYJIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIIUXCS 3HAHUW WM IIYTEM CpPAaBHEHMs DPa3JIMYHBIX MCTOYHHUKOB BBIACIATH
uHpOpMAIMIO, KOTOpas  SBISETCS  MPOTUBOPEYMBOM  WJIM  MOXKET  OBITh
HEJI0CTOBEPHOM;

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

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



MyOJIMYHO JieJIaTh KpPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MM Y4€OHBIX
WCCIE0BAHUM, TMPHU OTOM TIPAaMOTHO MCIIOJIb30BaTh WM3YYECHHBIM NOHATUWHBIN
amnmnapart Kypca (pU3MKH, COMPOBOKIATH BHICTYIIJICHHE MPE3CHTALIUECH;

MPU  BBIOTHEHUU Y4YEOHBIX TPOEKTOB M UCCIEAOBAaHUN pacmpenensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BBITIOJITHEHUEM TIIJIaHA JCHCTBUM, aJ€KBATHO OLICHMBAaTh COOCTBEHHBIA BKJIAJ B
NESITEIIbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTBIBasE MHEHUE OKPYKAIOLINX.

K koH1ly 00yueHus ¢ 8 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBI)KCHUE
aTOMOB U MOJICKYJI, arperaTtHbleé COCTOSIHMS BEIIECTBA, KPHUCTAUIMUECKUE W
aMmopdHbIe Tena, HACHIICHHBIH M HEHACHIIIEHHBIH Map, CHOCOObI W3MEHEHMsI
BHYTPEHHEH DHEPTrUM, ODJIIEMEHTAPHBIM JJIEKTPUUECKUN 3apsij, MPOBOTHUKH,
MOJIYTIPOBOHUKH, JUIICKTPUKU, UICTOYHUKU TTOCTOSTHHOTO TOKA, JIEKTPUUIECKOE U
MAarHuTHOE TOJIs, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (DU3UKU TpH
peleHny y4eOHbIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHue (CxKaTue), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuMBaHUE, KaNWUISPHBIC SBICHUS,
UCIIapeHHe, KOHJCHCAIMs, IUIABJICHHE, KpPUCTAJUIM3alUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IYyYCHHE), TEIUIOBBIE MOTEPH,
ANIEKTpU3AIUsl T, B3aUMOJCHCTBUE 3apsANIOB, ICHCTBUS DJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MAarHUTOB, JICMCTBHE MAarHUTHOTO TOJIS Ha
IPOBOJAHUK C TOKOM ) TIO OMTMCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHUHN B OKPYKAIOIIEM
mupe (B TOM umcie ¢U3NUECKHEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE H
KalWUIAPHBIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B Ipupojae, uznyuenue CoyHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SIBIIEHUA B arMmocdepe, SIEKTPUUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE ToJje 3eMid, Apeid MOoI0COB, PO MATHUTHOTO TOJS ISl )KH3HU Ha
3emiie, MOJSIPHOE CHUSHHUE), MPU HTOM IMEPEBOJUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) GU3HUECKHUX SBICHUN;

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKHUE SBICHUS, MCTOIB3YS
dusnyueckre BeTUINHBI (TEMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJTUYECTBO TETUIOTHI,
paboTa rasa, ynenbHasl TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIUIOTa IUIABJICHUS,
yAelbHas TEIoTa NapooOpa3oBaHMs, yHAelibHAs TENjaoTa CropaHus TOIUIMBA,
KO3(pUUIMEHT TMOJE3HOr0 JCHCTBUSA TEIUIOBOW MAIllUHbI, OTHOCHUTEJIbHAS
BIIQXXHOCTh BO3/yXa, OJEKTPUUECKUW 3apsi], Cuja TOKa, DIIEKTPUUECKOE



HalpsDKEHWE, COMPOTUBIICHHE MpoBoAHUKa, DJIC B IlemM MOCTOSHHOTO TOKAa,
ANEKTPUYECKOE YNEIbHOE CONPOTHUBICHHE BEUIECTBA, pabOoTa M MOIIHOCTh
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH (DU3NUECKUN CMBICT
WCIOJIb3YEMbIX BEIUYMH, MX O0O3HAYCHUS W €AUHULBI (U3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUUUH;

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

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

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

yYBEPEHHO pemiaTh pacu€THhle 3a7adyu (C omopoid Ha 2-3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aeKBaTHYIO (U3NUYECKYI0 MOJECIHb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3UYECKHUE BEIHYUHBI,
3alUChIBATh KPATKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE 33aJa4yH, BBISBISTH
HEJIOCTAIOIINE WM U30BITOUYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/1aud, HCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHalIh3a
pa3MepHOCTEH, MCIONBb30BaTh rpad)UueCKue METOMAbl PEIICHUs 3a7ad, MPOBOIUTH
MaTeMaTudeckue mpeoOpa3oBaHMsi W pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOT'O 3HA4YCHUS (PU3NYECKON BETWYMHBI U OMPENENsATh Pa3MEPHOCTh
du3ruecKor BETUYNHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4K;

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



MIPOBOIUTH OIBITHI 10 HAOIONCHUIO (U3HYECCKUX SBICHUN MW (HU3UICCKUX
CBOUWCTB Ten (KamWUIAPHBIC SBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3[yXa OT €ro
o0BéMa W TeMIepaTryphl, CKOPOCTH TIpoIlecca OCThIBaHWS (HArpeBaHWsI) IPHU
U3ITY9CHUH OT IBETA HW3JIYYaromie (MOTJIONIAONICH) MOBEPXHOCTH, CKOPOCTh
UCTIApCHUS BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMATU €€ IOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJCHCTBHE DJICKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MOCTOSIHHBIX MarHUTOB, BU3yaJU3allisl MATHUTHBIX TOJIEH IMOCTOSHHBIX MAarHUTOB,
JIEHCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA AJICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYJIHPOBATH MPOBEPSIEMOE
Npeanosioxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJbTaTax  HaOIOJACHHM,
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 HM30BITOYHOTO Habopa 00OpyJaOBaHMS,
OIMCHIBATH XOJT OTBITA U (HOPMYIUPOBATH BHIBO/IHI,

NPOBOAUTL TPSAMBIE W KOCBEHHBIC W3MEpPEHUsS (U3MYCCKUX BEIMYMH
(TemmepaTtypa, OTHOCHTEIIbBHAs BJIAXXHOCTh BO3AyXa, CHJIa TOKa, HaIPsSKCHHE,
yledbHas TEIUIOEMKOCTh BEIIECTBA, COMNPOTUBICHUE TPOBOJHHMKA, padoTa H
MOIIHOCTh JJICKTPUYECKOTO0 TOKA) C HCIIOJIh30BAaHUEM aHAJIOTOBBIX M IHU(PPOBBIX
npuOOpoB, 00OCHOBBIBATH BHIOOP METOAA HM3MEPCHHS, (PUKCHPOBATh IMOKA3aHUS
nprOOpPOB, HAXOJWTHh 3HAYCHUE M3MEPSICMOUN BEIUYHMHBI C TIOMOIIBIO YCPEIHCHHUS
pe3yabTaTOB CEpUHN H3MEPEHUH U OIEHUBATH TIOTPEITHOCTh U3MEPCHHIA;

MPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIICTOBAHUS 3aBUCUMOCTEH (DU3HMUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0bEMa W HATPEBaHHS WU
OXJIXKICHHS, HCCIICIOBAHUE SBJICHUS TEIIIOOOMEHA MIPH CMEIITMBAHUH XOJIOIHON 1
ropsiaeid BOJIbl, 3aBHCUMOCTH COTIPOTHBIICHHUS IPOBOIHUKA OT €T0 JITUHBI, TUTOMIAH
TIOTIEPEYHOT0 CEUCHUS M YACIBHOTO CONMPOTUBIICHUS BENIECTBA TIPOBOIHUKA, CHIIBI
TOKa, TMPOTEKAIIIEro dYepe3 IMPOBOJHUK, OT HANPsSHKCHHS Ha IPOBOIHHKE,
MCCIICJIOBAaHUE TTOCIICIOBATEILHOTO U MaPaJICIIBHOTO COSAMHECHUH POBOTHUKOB):
COBMECTHO C Yy4HTeleM (QOpMYyIUpOBaTh 3aqady M THIIOTE3y HCCIICIOBaHMUS,
CaMOCTOSAITETILHO  IUTAHUPOBAaTh  HMCCIEOBAHUE, CAMOCTOSITEIbHO  COOUpPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY C HMCIIOJIB30BAHUEM HHCTPYKIIUU, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BHUJIE TaONHIl U TPAPUKOB,
OIICHUBATh TIOTPEIIHOCTH, JI€JIaTh BEIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS;

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

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS MU3YUYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPONCTB ¥ TEXHOJIOTHUECKHUX MPOIECCOB C ONIOPOI HA MX ONMUCAHUS (B TOM YHCIIE:
CUCTEMa OTOTUICHHS JOMOB, TUTPOMETP, TTapoBas TypOWHA, aMIIEPMETP, BOIIBTMETD,
CUETUMK  DIICKTPUYECKOW  DHEPTruH,  DIEKTPOOCBETHTEIbHBIE  TPUOOPHI,
HarpeBaTeNbHBIE AJIEKTPOPUOOPHI (IPUMEPHI), TPETOXPAHATEIN U UX TPUMEHEHNE
B OBITY W TEXHHKE, MPUMEHEHWE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,



ANEKTPOABUTATENIb TOCTOSHHOIO TOKAa), MHCIOJb3Yys 3HAaHUA O CBOMCTBax
(pu3nUecKUX SBJIECHUN, HEOOX0IUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUUYECKUE YCTPOMCTBA U U3MEPUTENBHBIE TPUOOPHI
[0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBI TEpPMOMETp, TEpMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, SJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENed C MOCIeI0BaTeNbHbIM U
napajjieibHbIM COEIMHEHUEM 3JEMEHTOB, pa3inyas YCIOBHbIE O0O3HAUEHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH, UCTIOIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HU3MEpPUTEIbHBIX  MPUOOPOB  H
TEXHOJOTUYECKUX MPOLECCOB MPH PEUICHUN yueOHO-MIPAKTUUECKUX 3aa4;

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

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

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

co3faBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHS,
0000611ass nHOOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJIEp)KAHMS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIIH
UCCJIEI0BATEIBCKOM A TEIILHOCTH, TIPU 3TOM TPAaMOTHO KCIIOJIH30BATh U3yUYECHHBIN
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIMOJHEHWU YYEOHBIX MPOEKTOB U HCCIENAOBAaHUIN (PU3MUECKHUX MPOLIECCOB
pacnpenensaTe O0sA3aHHOCTH B TpPyNIEe B COOTBETCTBUM C IOCTaBICHHBIMHU
3a/Jla4aMy, CJIEAUThH 3a BBINOJIHEHUEM IUIaHA JACHCTBUNA M KOPPEKTUPOBATH €rO,
aJICKBaTHO OIEHNWBATh COOCTBEHHBIN BKJIA]l B ACSTEIBHOCT TPYTIIIBI, BEICTPAUBATh
KOMMYHUKAaTHBHOE€  B3aWMOJEHCTBUE, NPOSABISAS TOTOBHOCTH  pa3peniaTh
KOH(MIUKTBHI.

K xoHiy o0yuenus ¢ 9 kiacce npeIMeTHBIE pe3yIbTaThl Ha YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPa)kaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUYETa, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTbh M TEPErpy3Ku, HEHTP TIXKECTHU, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YJIbTPa3BYK, O3JIEKTPOMATHUTHBIC BOJIHbI, PEHTIEHOBCKOE



U3JIy4YEHHE, LIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHMKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPBl UCIYCKAHMUSI M TMOIJIOIIeHUs, albda-, Oeta- U raMmma-
U3JIy4YE€HHUS, U30TOIbI, siAEpHAas U TEPMOsIEpHAas SHEPreTHKa) U CUMBOJUYECKUM
A3BIK (PU3UKHU TIPH PEIIEHUH YYEOHBIX M MPAKTUUYECKUX 3a/aY;

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

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX ABIICHUM B OKPYKaIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: NPUIUBBI U OTIUBBHI,
nBkeHne I1iaHeT COJHEYHOM CHCTEMBI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OpraHW3MOB, BOCIIPHUSITHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHHE, CEUCMHYECKHUE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTIC€HOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJHMOAKTUBHOE
U3JIy4YeHUE TMPUPOAHBIX MHUHEPAJIOB JEUCTBUE PANMOAKTUBHBIX H3ITYyYECHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEeBOJUTH MPAKTUUYECKYIO 3a7ady B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usnyeckne BEeTUUYMHBI (CpelHss W MIHOBEHHas CKOPOCTh Teda MpH
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHE, IEPEMEILICHUE INPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JBWJKCHMHM, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
IIaJICHUsI, BEC TENA, LEHTP TAKECTU TBEPAOTO TEJIA, UMITYJIBC TENA, UMITYJIbC CUIIBI,
MOMEHT CHUJIbl, MEXaHHUeCKas padoTa U MOITHOCTh, HOTEHIIMAIbHAS SHEPT U TeNa,
IIOAHATOTO HAJl TOBEPXHOCTHIO 3€MJIU, TIOTEHIHAJIBHAS YJHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKAsT DHEPIus, IIOJIHAS MEXaHHW4YeCKas DHEpPrus, IEpHOJ M YacToTa
Kosie0aHuil, Meproj] MaTeMaTHYECKOT0 U MPYKUHHOTO MAasiTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, ITOKA3aTENb IPEIIOMIICHUS
Cpelibl), TPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAUYECHUS U €IUHUIIBI PU3NUECKUX BETUUUH, HAXOAUTH (DOPMYIIbI,



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

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

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

OOBSICHATH (pU3UUECKUE SBJICHUS, TTPOILIECCHI M CBOIMCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE CHUTyallUil MNpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBCHHbIC 3aJayd, B TOM 4YHCJIE TPEOYIOIIME YUCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (HU3NUYECKUX BEJIWYWH, MPU ITOM BBHIOMpATh aJICKBATHYIO
(bu3nUecKyt0 MOJIeIb, BBISBISATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M U BHICTPAUBAThH
JOTHUYECKYIO0 UEMOYKY pacCyXIEHUW M3 2—3 IIaroB C ONOPOMl HAa H3y4YEHHbIE
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacuéTHhIC 3aJa4Ml M0 M3ydyaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpAast aJIeKBaTHYIO (PU3NYECKYIO MOJIENb, C CIIOJIb30BAaHUEM 3aKOHOB U (hOpMYII,
CBS3BIBAIOMINX (U3MUECKHE BEITUYMHBI, 3alHCHIBATh KPAaTKOE YyCIOBUE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BHIABIATH HEOCTAIOIINE WU U30BITOYHbIC TAHHBIC,
00OCHOBBIBaTh BBIOOpP METO/JA pEIICHUS 3aJadyH, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHSITh METOJIbI aHATN3a Pa3MEPHOCTEHN, HCTOIB30BaTh Tpaduueckue
METO/IbI PEIIEHUS 3a]1a4, MPOBOIUTh MaTeMaTUYECKHUE TPeoOpa30BaHus U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HaueHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENSITh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MONYYCHHOW MPH PEUICHUU
3a7a4u;

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

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



NOABEMHOM CHJIBI KpbUIA, 3aBHCHUMOCTh IE€pUOJa KOJEOaHW MpyKHUHHOTO
MasgTHHKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJbIX KOJeOaHUM, IPSIMOJMHENHOE PacIpOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTpP, U3YUECHHE CBOMCTB M300pa)X€HUsS B MJIOCKOM 3€pKajie U CBOWCTB
n300paxkeHus TpeAMeTa B coOuparolmieil JuH3e, HaOMIJICHUE CIUIOMIHBIX |
JIMHENYaThIX CIIEKTPOB U3IIYYCHUS): dbopmynupoBaTh MpOBEpPSIEMOE
NpeanojgoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysbTaTax — HaOJIOJEHUH,
CaMOCTOSITETILHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO Habopa o0OpyAoBaHUS,
OIMMCHIBATDH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIBI;

OPOBOAUTH MPU HEOOXOJMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HaYeHUe U3MEPSEMOIl BETMYMHBI U ONIPEIeNisisd NOTPEIIHOCTh PE3yIbTaTOB
IpSIMBIX U3MEPEHU, 000CHOBBIBATh BBIOOP crioco0a u3MepeHus (M3MepUTEILHOTO
npubdopa);

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

POBOJIUTh SKCHEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTb IYTU OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBMKEHHUM O€3
HayaJbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJIECHUs, MepHofa KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT
JUIMHBl HUTH, ONPEJCJIICHHWE YCKOPEHHsI CBOOOJHOrO TMaJeHUs, MCCIEeI0BaHUE
M3MEHEHUS BEJIMYMHBI M HAIpaBJICHUS MHAYKIIMOHHOIO TOKa, 3aBUCHUMOCTH YIJa
OTpaXEHMs CBETA OT yIJIa NaJECHUs, YIJla IPEJOMIICHHS OT yIJla NaJeHUs] CBETOBOIO
Jy4a, UCCIIEI0BAaHNE TPEKOB: U3MEPEHNE SHEPIUU YaCTHULBI IO TOPMO3ZHOMY ITyTH
(mo dororpadusam)): cCOBMECTHO ¢ yuuTeraeM (HOpMyaupoBaTh 3a/lady U TUIIOTE3Y
HCCJIEI0BAHUS, CAMOCTOSITENIBHO IIJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTth  SKCHEPUMEHTAIBbHYIO  yCTAHOBKY, TMpPEJICTaBIsATh  IOJyYECHHBIE
3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUI U TpapuKoB, OLEHUBATH
MOTPEIHOCTH, AEJIaTh BBIBOABI [0 PE3yJbTaTaM HCCIEIOBaHUS;

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



XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOI HA UX ONKCAaHUA (B TOM YHCTIE:
CIUAOMETP, NaTYMKHU MOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH,
nepuckon, (oroamnmapat, MHKPOCKOI, TEJIEeCKOI, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOM, I03UMETp, Kamepa BuiabcoHa), MUCHONB3ysd 3HAHUS O CBOMCTBax
¢uznueckux SABIEHUM W HEOOXOAMMBbIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbl JJI MOCTPOCHUS
U300pa’KeHUH B IJIOCKOM 3€pKajie U coOMparonieil JInH3e;

OPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMALIHMIO O PUMEPaAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsS 3J0pPOBbS M COOJIIOJEHHUS HOPM DJKOJOTHYECKOTO TOBEICHUS B
OKpYXarollen cpese;

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

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

co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH()OpMaIMK U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COACP)KAHMS, MyOIUIHO
IPEACTABIATh PE3YyJIbTAThl IPOEKTHOW WIIA UCCIIEA0BATENBCKON IEATEIIBHOCTH TPH
3TOM TPaMOTHO HCIOJIb30BAaTh HM3YUYCHHBIM ITOHATUWHBIA armapar H3y4aeMOoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMIpe3eHTalMed ¢ Yy4EToMm
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n pOrpaMMEI Beero Konrpoabusie | Ilpakruueckue | (uuppoBbie)
padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAIOLIEro MHUpa
1.1 ®duznka — HayKa O IPHPOJIC 2
1.2 duznyeckre BEITMINHEI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIH METO]1 HO3HAHMSI 2 1
Hroro mo pazueny 8
Paspnen 2. IlepBoHayasbHbIe CBeICHUS O CTPOCHHH BellleCTBA
2.1 CrpoeHue BeriecTBa 2 1
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHII 4 5
BCIICCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1
Hroro mo pazgeny 7
Paznen 3. /IBu:keHHe U B3auMoO/eiicTBUE TeJl
3.1 MexaHnuecKoe IBVKEHUE 10 2
3.2 Wuepnus, macca, IOTHOCTh 9 1 1
3.3 Cuna. Bune! cun 15 1 3
Utoro no pazneny 34
Paznea 4. /laByienne TBEPABIX TeJl, JKUAKOCTE U ra3oB
41 Jasnenue. [lepenaya naBieHust TBEPABIMU 5 5
TeJIaMH, JKUIKOCTSIMH U Ta3aMu
4.2 JlaBiaeHHe KUIKOCTH 6
4.3 ATMmocdepHoe aBieHue 5 1
44 Z[eﬁCTBIfe JKUJIKOCTH M ra3a Ha 12 1 3
MOTPYKEHHOE B HUX TEJIO
Wroro no pazgeny 28




Pa3nea 5. PaGora u MOIIHOCTb. JHEprus

5.1 PaboTa 1 MOITHOCTb 6 1
5.2 [IpocThie MEXaHU3MBI 8 2
5.3 MexaHuuecKasi SHEpT s 5 1
Wroro mo pazueny 19
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1IN MOTYJIb
6.1 ‘ [ToBTOpHUTENBHO-0000IIAOIITNIT MOTYITb 6
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnbie | Ilpakruueckue | (uuppoBbIe)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. TenuioBble siB1eHUSA
1.1 CtpoeHre u CBOMCTBa BEUIECTBA 6
1.2 TemnmoBkIe mpoIecCh 33 1 6.5
Wroro mo pazueny 39
Paznea 2. DiieKTpuYecKHe M MATHUTHbBIE SIBJICHUSA
21 DJNeKTpUYecKue 3apspl. 3apsHKESHHbBIE Tea 9 1
) ¥ UX B3aUMOJICHCTBUS
2.2 [ToCTOSIHHBIN AMEKTPUUYECKUI TOK 31 1 10
2.3 MarHauTHbI€ SIBICHUS 11 2 4
2.4 DNeKTpOMarHuTHas WHIYKITUS 7 1 1
Hroro mo pazgeny 58
Pasnen 3. IloBTOpuTEIbHO-00001IAK0 1M MOAYJIb
3.1 ’ [ToBTOPHUTEIBHO-0000IIAOIITNIT MOTYITb 5
Hroro mo pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KosnyecTBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM IPOrPaMMBbI Beero Konrposabneie | Ilpakruueckue | (uuppoBbie)
padoThl padoTbl o0pa3oBaTe/IbHbIE
pecypchbl
Pazjnen 1. Mexanuveckue siBJeHUs
1.1 MexaHndeckoe IBUKEHUE U CIIOCOOBI €r0 OIMUCAHUS 25 1 3,5
1.2 B3aumoelicTBue Ten 15 3
1.3 3aKOHBI COXpaHEHUS 14 1 2
Hroro no pazgeny 54
Paznea 2. MexaHnveckue KoJieO0aHUsI M BOJIHbI
2.1 MexaHn4ecKue KoJIeOaHus 7 3
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 2
Utoro mo pazgeny 15
Pasznesn 3. DileKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DNEeKTPOMarHUTHOE MOJI€ U AJIEKTPOMAarHUTHbIE 6
BOJIHBI
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 1
4.2 JIuH3BI U onITHYECKUE TPHOOPHI 5 1
4.3 PaznosxeHue 6enoro cBeTa B CEKTP 2 1
Utoro no pazneny 13
Pa3pen 5. KBaHnTOBELIE SIBJICHUS
51 Hcnyckanue v MorjouneHue cBeTa aroMoOM 4 0,5
5.2 CrpoeHne aTOMHOTO siipa 4
5.3 SnepHble peakuu 6 1
Hroro no pazneny 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 16.5







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB 3 b
JIEKTPOHHBIE IU(PPOBHIE
Nen/m | Tema ypoka Konrpoiasbubie | IlpakTHyeckue
Bcero o0pa3oBaTe/bHbIE PecypcChl
padoTsbI padoThI
1 ®du3nka — HayKa o0 Ipupoje. SBienus 1
TIPUPOJIBI
2 dusndecKue SABICHUS 1
®u3nyecKue BeIMYMHbL. Pa3MepHOCTbD.
3 Ouznyeckue npubopsl. [lorpemHoctu npu 1
MIPSIMBIX U3MEPEHUSIX
4 Ypok-uccnenoBanue "M3MepeHne IMHENHBIX 1 1
pa3MepoB Tell U MPOMEKYTKOB BpEMEHH "
5 JlaGopaTtopHnast padota "N3meperue o0bEma 1 1
JKUJIKOCTH ¥ TBEpI0TO Tea'"
JlaGopaTtopnas padora "Ompeneienue
6 1 1
pa3MepoB MalibIX Tesi. MeTtoa psioB"
7 Mertoas! HaydyHOTO no3HaHUs. OnrcaHue 1
(hMBUYECKUX SIBICHUHN C TTIOMOIIBIO MOJIEICH
VYpok-uccnenosanue "[IpoBepka runoressl:
3 JAIbHOCTb MOJIETA IIAPUKA, ITYILIEHHOTO 1 1
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM 0OJIbIle
BBICOTA ITycKa"
Crpoenue BemectBa. OMBITHI,
9 JI0Ka3bIBAIOLIUE TUCKPETHOE CTPOCHHE 1
BellleCTBa




10

JlaboparopHas padota "OrneHka guaMerpa
aToMa METOJIOM PSJIOB (C UCHOJIb30BAaHHEM

¢dororpadmii)"

11

Ypok-uccienosanue "Habmonenne
TETUIOBOTO PACIIMPEHHS T'a30B. OTBITHI 1O
O0OHAPYKCHHIO ICHCTBUS CHIT
MOJIEKYJISIPHOTO HPUTSKEHUS"

12

JBmwxenue yactuil Bemiectsa. Auddysus.
bpoyHOBCKOE ABMXKEHUE

13

VYpoxk-uccnenosanue "Habmronenne u
00BbsICHEHNE OPOYHOBCKOTO JIBIXKCHUS 1

mpdy3un"

14

BsanMoelicTBre YacTHIl BEIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE

15

ArperaTHble COCTOSIHHSI BEIIECTBA.
OcoOEHHOCTH arperaTHBIX COCTOSTHUIN BOIBI

16

Mexannueckoe aBrxenue. [1yTs,
TPAeKTOPHS, TIEPEMEIIICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE JIBUKECHHE.
CkopocTh

18

HaxoxaeHue ckopocTy, MyTH U BpeMeH!
MIPY PAaBHOMEPHOM MPSMOJIMHEHHOM
TIBUKEHUHT

19

JlaboparopHas pabota "Onpenenenue
CKOPOCTH paBHOMEPHOTO ABMKEHUS"

20

I'paduxy NpsAMOIMHEHHOTO PABHOMEPHOTO
JIBYKEHUS




Pemrenue 3agau o reme "Pacuer cpenneit

21 "
CKOPOCTHU
JlaboparopHuas padota "Onpenernenne

22 CPEHEN CKOPOCTU CKOJIBKEHUS OpycKa Win
1IapuKa 1o HaKJIOHHOM MJI0CKOCTH"

23 OTHOCUTENBHOCTD ABKEHUS. ClI0XKEeHne
CKOpOCTEW MpH NapaJyIETbHOM JIBUKEHUH
[Tonyuenue u ananu3 rpauKoB

24 3aBUCHUMOCTH TTyTHU U CKOPOCTH JIBHSKEHHS OT
BPEMEHH
Pemenne rpadguveckux 3aaad 1mo teme

25 "Mexanuka. PaBHOMEpHOE NPAMOIMHENHOE
nBIOKeHnE"

26 SBnenue nHepu. 3aKOH HHEPITUU
B3anmopeiicTBue Ten Kak mpuyruHa

97 M3MEHEHHUs CKOpOCTU. Macca Tena Kak Mepa
WHEPTHOCTH TeJjla MPHU MOCTYNaTeIbHOM
JBUKCHUI

28 VYpok-uccnenoanue "CpaBHEHHE MaCC 1O
B3aUMOJIEHCTBUIO TET"

29 IImoTHOCTE BelecTBa

30 JlaboparopHas padota "Onpenenenue
IJIOTHOCTHU TBEPAOIO Tema"

31 Pemrenue 3amau mo reme "Macca Tena.
[InoTHOCTH BemecTBa"

39 Cwmecu u cruiaBsl. [ToBepxHOCTHAA 1

JIMHEHHAas MJI0THOCTh




[ToaroToBKa K KOHTPOJILHOU PabOTE MO TEME
"®duszuka — HayKa 0 IPUPOJIE.

33 [TepBoHauaNbHBIC CBEACHUS 00 ATOMHO-
MOJIEKYJIIPHOM CTPOCHHHU BEIIECTBA.
Mexanuka"

KonTtposneHast padota no teme "®duznka —

34 Hayka o npupoze. [leppoHavanbHble
CBeJIeHUs 00 aTOMHO-MOJICKYJISIPHOM
CTpO€HUHM BellecTBa. MexaHuka"

35 Cuna. SIBnenue tarotenus. Cuia TSKECTH
36 N3obpaxenue cuin. Pemenne 3amay mo teme
"OnpeneneHne CUibl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cui. JluHamomeTp
Ypoxk-uccnenosanue "Habmronenue

39 W3MEHEHHUS CKOPOCTH MPU B3aUMOICUCTBUI
Ten"

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

JlaGopaTtopHnas pabota "OIBITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCIMOCTh
pacTsukeHus (aegopmariiu) Ipy>KUHbBI OT
MPUIIOKEHHON CUJIBI"

42 Cuna TpeHus

43 Crnosxenue cuil. PaBHoielicTByOMIAs crita

44 Pemenue 3agau no reme "CrnoxeHue cuil.

PaBHopelicTByrOomas cuia"




Pemenue 3agau mo reme "B3aumoneicreue

45
ten. Cuibl B MeXaHuKe"
Pemenne 3agau no reme "Cuia tpenus'.

46 Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS
OT IJIOLIAJAN CONPUKOCHOBEHMS"
JlabopaTtopHas pabota "OmbITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJTBI

47 TPEHUS CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapaKTepa COMPUKACAFOIINXCS
MOBEpXHOCTEN"

48 Pemenue 3agaq nmo teMme "B3aumoneiicteue
ten. Cuiiel B MexaHuke"

49 KonTtponsHas padoTa o tTeme
"BzaumoaeiictBue Ten"

50 JlaBneHue TBEPIBIX TEI

51 VYpoxk-skcniepumeHT "CriocoObl onpeieneHus
JIABJICHUSI TBEPAOTO Tea"

52 Ypok-uccienoBanue "3aBUCUMOCTb
JIABJICHUS ra3a OT TeMnepaTypsl"”

53 JlaBiaeHHe KUAKOCTEH U Ta30B. 3aKOH
ITackans

54 [TneBMaTHyeCcKue yCTpOKCTBa

55 3aBHCHMOCTD JaBJICHHUS KUIKOCTH OT
TITyOUHBI

56 I'mapocraTuyeckuii mapasokc

57 Ypok-npoekt "NU3yueHune coobdmaronuxcs

cocynoB"




VYpoxk-koupepenuus "[‘unpaBnuaeckue

58 "
MEXaHU3MBbI

59 Hcnons3oBanne BBICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenue 3agau no teme "JlaBnenue
KUIKOCTH"

61 ATmocdepa 3eMiu U IPUYHUHBI €€
CYIIECTBOBAHUS

62 VYpoxk-uccnenosanue "[IposiBnenue
necTBus arMochepHoro AaBieHus"

63 N3mepenue armocepHoro aasienus. OnbIT
Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl mis
U3MEPEHUST aTMOC(EPHOTO JIaBIICHUS

65 Bbapomerp-anepouns. AtmocdepHoe
JaBJICHUE HA Pa3IUYHBIX BHICOTAX

66 BriTankuaromas cuia. 3akoH Apxumena

67 Pemenue 3agau mo reme "3akon Apxumena"
Ypok-uccienoBanue "IKCepUMEHTAIBHOE

68 oOHapy)XeHHe JeHCTBUS KUJIKOCTH U ra3a Ha
MOTPY’KEHHOE B HUX TeNo"
JlaboparopHas pabota "Onpenenenue

69 BBITAJIKUBAIOLIEH CUIIbI, JEUCTBYIOIIEH HA
TEJI0, MOTPYKEHHOE B JKUJIKOCTh"

70 [1InaBanue ten




JlaboparopHas padota "Mccrnenoanue

71 3aBUCHMOCTH Beca Tejia B BOJE OT o0bema
MOTPYKEHHOU B KHUAKOCTh YacTu Tena"

72 BosnyxomiaBanue. InaBanue cynos

73 Pemenue 3agau mo reme "3akoH Apxumena.
YcnoBus naBanus ten"
Pemenne 3agau mo teme "JleicTBue

74 KUJKOCTH ¥ T'a3a Ha MOIPYKEHHOE B HUX
Teno"
Ypoxk-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJKU U OTIpeIeTICHUE
IPY30II0AbEMHOCTH "
[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe

76 "JlaBneHrEe TBEPBIX TEJ, KUIKOCTEH 1
razos"

77 KontponbHas padoTa o teme "JlaBienue
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

78 Mexanuveckast pabora

79 Mo1HOCTb

80 Pemenue 3aaau Ha onpenenenrue padboTh U
MOIIIHOCTH

81 PaboTa cuibl TSHKECTH W CHITBI TPCHUS

82 Ypok-uccnenoBanue "Pacuét MOIIHOCTH,
pa3BUBaEMOM MPHU MOIBEME 10 JIeCTHUIIE"

83 IIpocTeie MEXaHU3MBI

84 MowmeHT cuinsl. [IpaBuno MomMeHTOB




Jlaboparopnas pabota "M3ydeHue npaBuiia

85 phluara Jyist OJBUKHOTO U HEMOABMXKHOTO
0510KO0B"

86 "3050TOC IPAaBMIIO" MEXaHUKHU
Pemenue 3agau mo reme "30510TO€ MIPaBUIIO

87 MexaHukHu'" / Becepoccuiickast mpoBepoyHast
pabota
Pemenue 3aau no Teme "Pabota cuiibl

88 TSKECTH M cuiibl TpeHus" / Beepoccuiickas
poBepouHasi paboTa

89 Ypoxk-npoekt "[IpoexkTupoBanue
MOJIMCIACTOB C 33JaHHBIMM NTapaMeTpaMu’

90 VYpoxk-koudepenus "IIpocTbie MeXxaHU3MBI
B OBITY, TEXHHKE, )KUBBIX OpraHn3max"

o1 KoaddumuenT mosesnoro aecTpust
MPOCTBIX MEXaHU3MOB

92 JlabopaTtopHnas pabota "Onpenenenne KI1/]
MOJABMKHOTO M HETIOABMKHOTO OJIOKOB"

93 Mexanunueckas sHeprus. Kunernueckas u
MOTEHIIMATIbHAS SHEPTUs

94 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTHH
VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE

95 ompeesieHue N3MEHEHUSI KWHETHUECKON 1
MOTEHIIMATLHON SHEPT UM MPHU CKaThIBAHUU
TeJa MO0 HAKIOHHOM MIOCKOCTH"

96 [ToaroToBka K KOHTPOJIKHOU pabOTe MO TeEMe

"PaboTta 1 MouHOCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHEprus"

98 Pabora ¢ TekcTamu o Teme "MexaHUdeckoe 1
nBIOKeHue"

99 Pabora ¢ TekcTamu mo Teme "CtpoeHue 1
BemlecTna"

100 Pabota C"TGKCTaMI/I o Teme "Cuiibl B 1
TIPUPOJIC

101 Pa?OTa C TEKCTaMH T10 TEMC "JlaBIIeHME 1
TBEPABIX TEN, )KUAKOCTEW U ra3oB"

102 PaGora ¢ Tekctamu o Teme "DHeprusl. 1
[Ipoctbie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I (poBbIE

Jr:;_)n Tema ypoka Beero Konutposabnbie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUSI

2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1

3 Mogenu TBEpIOTO, JKUIKOTO M Ta3000pa3HOTO 1
COCTOSIHMI BEIIECTBa
VYpoxk-koupepennus "Kpucrammueckue u

4 amopdmusie Tena. ['paden. [Tonyuenune 1
HUCKYCCTBEHHBIX aJiIMa30B"

5 CMaumnBaHue M KamWUISIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHHUE
TemoBoe pacmupeHue u cxaTue
TemnoBoe nBmwxenue. Temneparypa
TemnepaTypHble HIKaIbI 1

9 BuyTpennsisa sHeprus u cnocoObl eé 1
W3MEHEHUS

10 Buapl Teronepenaun 1
Ypok-koHpepenuus "Vcnons3oBanue

11 TEIJIOBBIX CBOMCTB BEILIECTB U MaTEPUAIIOB B 1
LeJsAxX dHeprocoepekeHus"

12 KonnuecTBo TemnoTel. Y nenbHas 1

TCIINIOEMKOCTD




13

VYpok-uccienoBanue "[IpoBepka runoresbl
JMHEWHOU 3aBUCUMOCTH JUTMHBI CTOJIOWKA
KUJKOCTU B TEPMOMETPUUYECKOMN TPYOKE OT
TeMIeparypbl"

14

VYpaBHenue termioBoro 6ananca. Termooomen
Y TEIUIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUTOOOMEHA TIPY CMEIINBAHUN
XOJIOJIHOW U TOpsTYeil BOIBI"

16

Pemrenue 3amgay o teme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHnas pabota "Onpenenenue
KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUIMYECKUM [UIHHAPOM"

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeIbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agaq o treme "Ilasiedue u
OTBEpJIEBAaHUE KPUCTAIUIMYECKUX TET"

20

JlaboparopHas pabota "Onpenenenue
yeJIbHOW TEIJIOTHI TUIaBJICHUS Jibaa"

21

VYpoxk-uccnenosanue "CpaBHEHHE NPOLECCOB
MIJIaBJICHUS] KPUCTAJUTMYECKUX TET U
pa3MArdeHust pu HarpeBaHUU aMopP(HBIX

n

TCII




[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

22
Hcnapenue
Kunenue. Y enpHas TemioTa

93 napoo0OpazoBaHusl. 3aBUCUMOCTh
TEMIIEPATYPhI KUTICHUS OT aTMOC(HEpPHOTO
JIaBJICHHS

24 Pemenue 3agau mo reme "[lapooGpazoBanue u
Kunenue"
VYpoxk-uccnenosanue "O0bsicHEHUE

25 3aBUCHUMOCTH TeMIICPATyPhl KHIICHUS OT 1
nmaBneHus"

26 HacplileHHbIH 1 HEeHACHIIIEHHBII Tap.
BnaxxHocTh BO311yXa
BraxxHocTh Bo3niyxa u €€ u3mMepeHue.

27 JlaGopaTtopHnas padorta "Onpenenenue 0.5
OTHOCHUTEILHOU BJIAXKHOCTH BO3/1yXa"

28 Pemenue 3amay o teme "BiaaxHOCTR"
Pemenue 3aga4 v aHanu3 CUTyalui,

29 CBSI3aHHBIX C SBJICHUSAMHU UCTIAPCHUS U
KOHJIEHCALIM 1

30 DHeprus TOIUIMBa. Y IeibHas TEII0Ta
CropaHus

31 [TpuHIHIBEI PaOOTHI TEIIJIOBBIX ABUTATEICH

39 [TapoBas TypOuHa. /[Buratens BHyTpEHHETO
CTOpaHus

33 KII] TermoBoro nBuratens

34 Pemenne 3agau mo teme "KIIJ] TemaoBoro

nBurareis"”




Ypok-koHpeperus "TermoBbie IBUTATEITN U

35
3allKUTa OKPYKaroIIei cpeanr"

36 TennoBeIie MOTEPH B TETIIOCETSIX

37 3aKoH COXpaHEHUs U MPEBPAIICHUS SHEPTHU B
MEXaHUYECKUX U TETUIOBBIX MPOIEccax
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

38 "TeroBble siBeHUs. VI3MeHeHHEe arperaTHbIX
COCTOSIHUII BemiecTBa"
KontponbHas pabora no teme "TemnoBsie

39 siBNIeHHs. VI3MeHeHne arperaTHbIX COCTOSTHUH
BelecTna"

40 DnekTpusanus Tei. [[Ba poaa 3apsa1oB
VYpok-uccnenoanue "Hccnenoanue

41 croco0O0B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anmopeiicTBre 3apsoKeHHBIX TEIl. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpsok€HHOCTD

43 anekTpudeckoro nosst. [IpuHiumn
CYIEPIO3UINH FIEKTPUUECKUX MOJICH

44 Hocutenu snexTpuueckux 3apsioB.
DOneMeHTapHbIi 3apsag. CTpoeHue atoma

45 3aKOH COXpaHEHHUs FIEKTPUUYECKOTO 3apsiia

46 [IpoBOTHUKY, AUANEKTPUKU U
MOJIYTIPOBOTHUKH

47 Ypok-koHpepeHus "DneKTpu3anus B

HOBCEIHEBHOM XU3HU"




Pemenue 3anau no teme "3akoH coXpaHEHUs

48 " 1
AIIEKTPUYECKOTO 3apsizia

49 Dnekrpuyeckuit Tok. icTouHuku 1
AIEKTPUIECKOTO TOKA
VYpoxk-uccnenosanue "Uccnenopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI Ha 1
MIPOBOJTHUKY U JUDJIEKTPUKH"

o1 DneKTpUUeCcKuil TOK B MeTalliax 1

52 DNEeKTPUUECKUN TOK B )KMJIKOCTSX U ra3ax 1

53 DneKTpuyecKas 1enb 1

o4 Cuna Toka. AMnepMerp 1

55 DneKTpruYecKoe HanpspKkeHue. BoabTmeTp 1

56 JlabopaTtopHnas pabora "COoOpKa U UCIIBITAaHHE 1
AJIEKTPUYECKOH LIETH MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTD CHJIbI TOKA OT HAIIPSKEHUS. 1
3akon OMa Jy1s yyacTka Lenu
JlabopaTtopHnas pabota "VccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HANPSHKEHUS Ha
pe3UCTOpE U COMPOTUBIICHUS pe3nucTopa’

59 DNEeKTpUUECKOE COMPOTUBIICHHE. Y AETbHOE 1
COTIPOTHBIICHUE

60 JlaboparopHas padota "Onpenenenue 1
yIIeJbHOTO COMPOTUBIICHUS TPOBOTHUKA"

61 Pemienue 3agau no teme "DneKTpUUECKOE 1
CONIPOTHBIICHHUE. Y IENIbHOE CONIPOTHUBIIEHUE"

62 Pemenue 3amau no teme "3akoH Oma" 1




63

IlocnegoBarenbpHOE U napajjiCJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

64

JlabopatopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MIOCJIEJ0BATEILHOM COEIMHEHUU JIBYX
pe3uctopos"

65

Pemrenue 3amau o teme "IlocienoBarenpHoe
U NapaJuleIbHOE COEIMHEHNUS IPOBOHUKOB"

66

Jlaboparopnas padota "IIpoBepka npasuiia
I CUJIBI TOKA IMTPH MapalJICIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumMeHeHue 3akoHa Oma
TUTS pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

68

DJIC 1 BHyTpEHHEE COMPOTUBIICHHE
HCTOYHMKA TOKA. 3akoH OMa JUIs OJIHOU
e

69

Pemenue 3agau no reme "3/1C, BHyTpeHHEE
COMPOTHBIIEHUE UCTOYHHKA TOKA. 3akoH OMa
JUIA IIOJIHOM 1iernu”

70

JlaGopaTtopHnas pabora "Onpenenenue IJ1C u
BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHKA
ToKa"

71

[TpaBuna Kupxroda

72

JIabopatopHnas padora "IIpoBepka mpaBui
Kupxroga"

73

Ypok-uccnenosanue "M3ydyeHne BoIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX
JIEMEHTOB"




74

PaboTa snekrprueckoro Toka. MomHocTh
ANEKTPHUUECKOTO TOKA

75

Jlaboparopras padota "Onpenenenne paboThI
Y MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

76

3akon Jlxoyns-Jlenna. [lorpeburenu
3JIeKTpUYECKOro Toka. KopoTkoe 3amblkaHue

77

VYpoxk-koupepennus "O0bsicHeHUE U
IIPHUHIMAIT HGfICTBPI?I JOMalITHUuX
AJIEKTpOHArpeBaTeNIbHBIX TPHOOPOB"

78

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"DnexTpudueckue 3apsaabl. 3apsyKEHHBIE Tena U
X B3anMoaencTBHA. I10CTOSTHHBIM
AIEKTPUYECKUN TOK"

79

KonTtponsHas padoTa o treme
"DnexTpuuecKkue 3apsaabl. 3apsyKEHHBIE Tena U
ux B3auMoaericteus. IlocTosTHHBIN
AIEKTPUYECKUN TOK"

80

ITocTossHHbBIE MarHuTHl. MarauTHOE I10JIE
3eMJIH U €ro 3HaYeHue UL )KU3HU Ha 3eMile

81

Ypok-uccienoBanue "M3ydyeHrne MarHuTHOTO
TOJISI IOCTOSIHHBIX MarHUTOB MPHU UX
o0beAMHEHUHU U pa3jeneHun. Busyanuzanus
T0JIs MOCTOSIHHBIX MAarHUTOB"

82

OnbIT OpcTena. MaruutHoe nosje
ANEKTPUYECKOTO TOKA

83

OnelT AMniepa. MarauTHOE 10JI€ KaTyIIKH €
TOKOM. [IpuMeHEHNE AEKTPOMAarHuToB B
TEXHUKE




Cuna Amriepa u onpejeneHue eé

84
HaIpaBJIeHUS

85 Pemenue 3agau o reme "Cuna Amnepa u
onpezeneHue e€ HarpaByieHus"
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

86 Hcnonbs3oBaHue 3IEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota

89 JlabopaTtopHnast padota "M3ydeHue aecTBUs
MAarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

90 Ypok-koHpepennus "[IpakTuueckoe
MPUMEHEHHE JIEKTPOIBUTaTENCH"

o1 JlabGopaTtopHnas padora "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATENS "

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

93 OnbiTel Papajies. 3aKOH 2JIEKTPOMarHUTHOM
unayknuu. [Ipasuno Jlenna
VYpok-uccnenoanue "Hccnenoanue

94 W3MEHEHUI 3HAYCHUS U HAIlPaBJICHUS
WHJYKIUOHHOTO TOKa"

Pemenue 3agau no teMe "3akoH

95 ANIeKTpOMarHuTHOM uHaykuuu. [IpaBuno
Jlenma"

96 DnextporeHepatop. CrocoObl MOTydeHHUS

QJICKTPOOHEPTUHN




Ypok-koH(pepeHIus "DIeKTpOCTaHIIuU Ha
B0306HOBJI$IGMBIX HCTOYHHKA SHCPIrUu.

o7 [Tpo6nemsl 3xostoTHH. TOTUTHBHBIE JIEMEHTHI !
1 dJIeKTpoMo O

98 KonTtposneHast paboTa "DineKTpoMarHuTHEIE 1
sBieHusa"

99 PaboTta ¢ Texctamu 1o Teme ""TemioBnie 1
saBieHusa"
Pabora ¢ TekcTamu no Teme "DaeKTpUyeCcKue

100 3apsiibl. 3apsHKCHHBIC Tella U UX 1
B3anmMojiercTaue"

101 PaboTta ¢ Texctamu 1o Teme "IloCcTOSSHHBIH 1
AIEKTPUYECKUN TOK"

102 PaboTta ¢ Texctamu 1o TeMe "MarHuTHbIe 1
SBJICHUS U DJICKTPOMAarHuTHasi MHAYKIUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 22.5




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTpOHHbIE I (POBLIE
o0pa3oBaTtejibHbIE

pecypchbl

Mexanundeckoe aBuxeHue. MarepuanbHas
Touka. CriocoObl ONTMCaHUsI MEXaHUYECKOTO
JIBUKECHUS

Cucrema orcuera. OTHOCHUTEILHOCTD
MEXAaHNUYCCKOT O ABUXKCHUA

BekTopHbIe BETMYUHBI, ONIEPALINU C
BEKTOpPaMH, MPOEKIIMHA BEKTOPOB
Paanyc-BexkTop MaTepraibHOM TOYKH,
IIEpEeMEICHIE Ha INIOCKOCTH

PaBHOMEpHOE NPAMOJIMHEITHOE JBUKEHUE

Pemenue 3agau no reme "PaBHOMEpHOE
NPAMOJIMHEHHOE JBUKEHHE"

HepaBHoMepHoe npsaMosiMHeiTHOe
nBuxkeHne. CpefHsisi © MTHOBEHHaAsI
CKOPOCTH TeJla P HEPaBHOMEPHOM
TIBUKEHUHT

JlaboparopHas padota "Onpenenenue
CpeIHel CKOPOCTH CKOJIBKEHHUs OpycKa Hin
JIBUKESHHUS [IApHUKa 110 HAKIIOHHOM
mI0cKoCcTH"

PaBHOYyCKOpEHHOE TPSIMOJIMHEWHOE
JBUKEHUE. Y CKOpEHUE




CKopoCTh paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

10

Pemenue 3agau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

11

[lepemenienue npu paBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUU

12

JlabopaTtopHnas padota "Onpenenexnue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"

13

Pemenue 3agau no reme "llepemenienne
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKEeHUN"

14

JlabopaTtopHnas pabora "HccnenoBanue
3aBUCHUMOCTH MYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBW)KEHUU O€3
HayaJlbHOU ckopocTH"

15

I'paduaeckas uaTEpIpETALNS YCKOPEHUS,
CKOPOCTH, MPONJACHHOTO ITyTH U
nepeMeneHus sl MPSIMOJTUHEHHOTO
IBIKeHUd PenreHue 3a1a4 mo reme
"I'pacdmyeckas uHTEpIIpETaLIUS YCKOPEHUS,
CKOPOCTH, MMPOMJIEHHOTO MYTH U
nepeMeNIeHus sl MPSIMOJITUHEHHOTO
IBHKeHusd"

16

Yckopenue cBo60AHOTO nagieHus. OMbITHI
lanunes




17

Pemrenne 3agau mo reme "Yckopenue
CBOOOHOTO TIaieHUs"

18

JIBuKeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K
TOPU30HTY

19

Pemenne 3agau o reme "J[BrmkeHue tena,
OpOIIEHHOTO IO/ YIIIOM K TOPU30HTY"
JlabopaTtopHnas pabota "HccnenoBanue
JBUKEHUS TeJa, OPOIIICHHOTO TIOJT YTJIOM K
TrOpU30HTY"

0,5

20

Pemenne 3agay mo teme " J[BmkeHue mo
JENCTBUEM YCKOPEHHUsSI CBOOOHOTO
najgenus"

21

JIBrKeHHe 1o OKPYKHOCTH JInHeHas 1
YTJI0Basi CKOPOCTb, IEPUOJ] U YacTOTa

22

CKOpOCTb U YCKOpPEHHE NP IBHKEHUU 110
OKPY>KHOCTH

23

Pemenne 3agau mo teme " J[BrmxeHue mo
OKpYy>XHOCTH"

24

[ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe
"MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €ero
onucanus"

25

KonTtponbHas padoTa o teme
"MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €ro
onucanus"

26

IIepBblit 3ak0oH HproToHa. Bektop cuibl

27

Bropoit 3akoH HeroTona.
PaBHozelicTByrOIIAs crita




28

Tperuii 3akon Herorona. Cynepno3unus
cuIl

29

Cuna ynpyrocrtu. 3akoH ['yka

30

1

Pemenue 3anau no teme "Cuna ynpyroctu'

31

JlaboparopHuas padota "HMccrnenoanue
3aBHCHUMOCTH CHJIBI YIIPYT'OCTH,
BO3HUKAIOIIEH B MPYXXHHE, OT CTETIEHU
nepopMaiuy npyKuHbI"

32

Cuna tpenus. Koadpduunent tpenus
JlabopaTtopHnas pabota "Onpenenenue
ko3 durmenTa TpeHUs CKOIBKEHUS"

0,5

33

JlabopaTtopHnas pabota "MccnenoBanue
3aBUCHMOCTHU CHUJIbI TPCHUA CKOJIBXKCHHUSA OT
CUJIbI HOPMAJIBHOTO JIaBJICHUS "

34

JIBuKeHMe Te 10 OKPYKHOCTH MO/
JeMCTBHEM HECKOJIBKUX CHJI

35

3akoH bepHynnu u nmoabEMHAas cuiia Kpbliia
Ypoxk-koudepennus "CoBpeMeHHbIE
JeTaTeNbHbIe almaparsl, cyzia Ha
MOJABOTHBIX KPbUIbSIX, aHTUKPBUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBrkeHue
10€3/1a Ha MarHUTHOM moaynike"

36

Cuia TSKeCTH U 3aKOH BCEMHUPHOTO
TATOTCHUA

37

[[BI/I)KGHI/IC TCJI BOKPYT I'paBUTAllUOHHOT'O
LHEHTpa. HepBaﬂ KOCMHYCCKAA CKOPOCTh

38

HesecomocTs n neperpysku




PaBHOBecue MaTepuaJbHOU TOUKHU.

39 n
AGCOIOTHO TBEPIOE TEIO.
MowmeHT cunsl. [IpaBuiao MOMEHTOB
40 VYpoxk-uccnenopanue "OrnpeaeneHue NeHTpa 0,5
TSKECTH Pa3INYHbIX Ten"
Nmnynsc tena. i3menenue umiyibca.
41 NmMnynsc cuitbl. YIpyroe u Heynpyroe
B3aMMOJICHCTBHE
42 3aKOHBI H3MEHEHUSI U COXPAHEHUS
HMMITYJIbCa
43 PeakTuBHOE ABIKEHNE
44 Pemenue 3agau no teme "3aKkoH COXpaHEHUS
uMmnynbca. PeakTuBHoOe nBuxkeHue"
45 Mexanuveckasi paboTa U MOIITHOCTh
46 PaGota cuibl TSDKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS
JlaGopaTtopHnas pabdorta "OnpeneneHue
47 paboThI CUJIBI TPEHUS [TPH PABHOMEPHOM 1
JBUKEHHUH TeJa 10 TOPU30HTAIbHON
MOBEpPXHOCTH"
48 CBs13b HEpruu 1 paboThI
JlaboparopHas padota "Onpenenenue
49 paboThI CUJIBI YIIPYTOCTH MIPH MOABEME 1
rpy3a C UCIOIb30BAaHHEM HEIOABIKHOTO U
MOABMKHOTO OJIOKOB"
50 [ToTenmmanpHas sHeprus Kunernueckas

OHEpTIUs. TeopeMa 0 KHHETHYECKOM OHEpPIrun




51

3aKOH U3MEHEHMS U COXPAaHEHUs
MEXaHUYECKON JHEPrun

52

Pemrenune 3agau o reMe "3aKOHEBI
M3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHeprun"

53

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"B3aumoneiicTBue Ten. 3aKOHBbI
coxpaHeHus"

54

KonTponsnas pabora o teme
"BzaumoeiicTBUE TeNl. 3aKOHEI
coxpaHeHus"

55

KonebarensHoe nBuxkenne. OCHOBHbIE
XapaKTEePUCTUKH KOJIeOaHU: TepHo/,
4acToTa, aMILIUTY1a

56

MaremaTuuecKuii U Npy>KUHHBIA MasiTHUKU.
JlabopaTtopHnas pabora "MccnenoBanue
3aBUCHUMOCTH Tepro/ia KoieOaHul rpy3a Ha
HUTHU OT JUIMHEI HUTH"

0.5

57

JlaGopaTtopHnas pabora "VccnenoBanue
3aBHCHUMOCTH MEPHOa KOJIeOaHUH
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a”

58

I"apmonnueckue konebanus JlaboparopHas
pabota "U3mepenune yCKOpeHUs CBOOOIHOTO
nageHusa"

0,5

59

3aTyxa}0mHe KoJIeOaHMSI. BBIHY)KI[CHHBIG
koJieOanus. Pe3onanc

60

HpeBpameHHe SHEPIruu 1pu KoJie0aTeILHOM
JABUXXCHHUH




61

VYpok-uccnenosanue "[Iposepka
HE3aBUCUMOCTH Nepro/ia Kojebanuii rpysa,
MOJIBEIIIEHHOTO K JIEHTE, OT MacChl rpy3a"

62

MexaHndeckue BOJIHBL: IIPOJOJIBHBIE U
IIOIIEPEYHbIE

63

CaolicTBa MexaHWYeCKUX BOJIH. JlnHA
BOJIHBI U CKOPOCTb €€ pacipOoCTPaHECHUS

64

VYpox-uccnenosanue "Habmronenune
uHTepPepeH 1 TudpaKIuy BOJIH HA
TTOBEPXHOCTH BOJIBI"

65

VYpoxk-koupepenius "MexaHUUeCKHe BOJHBI
B TBEpJOM Tene. CelicMuyecKkue BOJHbI"

66

3Byk. PacnipocTpaHeHnue u oTpakeHue
3ByKa.

67

Pemenue 3agau no reme "3Byk"
Ypok-uccnenoBanue "OKCEPUMEHTATBHOE
oTpe/iesieHUue TPaHMI] YACTOTHI CIBIIIUMbBIX
3BYKOBBIX KOJIeOaHU"

0,5

68

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTUYECKHI PE30HaHC.
Ypok-uccnenosanue "HabmroneHne u
00BsICHEHUE aKyCTHYECKOro pe3oHaHca"

0,5

69

Wndpassyk u ynerpa3Byk. Konpepenmus
"Hcnonp3oBaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

70

QHCKTpOMaFHI/ITHOC IoJIC U
QJICKTPOMAIrHUTHBIC BOJIHBL




71

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

Ypoxk-koudepenuus "llkana
OJICKTPOMArHUTHBIX BOJIH. Hcnoas3oBanne

72 3JIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM
cBs3u. Paguonokanus. Kocmuveckas cBsizp "

73 Pemenue 3a1a4y Ha onpeiesieHne YacTOThl U
JUTUHBI SJIEKTPOMArHUTHOW BOJTHBI

74 DneKTpoMarHuTHas IpUpoJIa CBETa.
CkopocTb cBeTa

75 BonHoBble cBolicTBa cBeTa: HHTEphEpEeHLIHS
U AuQpakuus
JlydyeBast MoJieNb CBETa U T€OMETpUYECKas

76 ontuka. IcTouHuKM cBeTa.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
3atmenust CosHia v JIyHbl

77 3akoH otpaxeHus ceera. [Imockoe 3epkano

78 [TocTpoenne n3obpaxkeHuH,
c(hOpMUPOBAHHBIX 3€PKAJIOM

79 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS
cgera. [lonHoe oTpakeHue cBera.
JlaboparopHas pabota "HccnenoBanue
3aBUCHUMOCTH YTJIa IPETOMIICHUS OT yIJia

80 MaJieHHsi CBETOBOTO JIyya Ha TPaHHUIIE

«BO3yX-CTEKJIO»" YpOK-UCCIeq0OBaHUE
"AHaJIN3 U 00BsICHEHUE O TUYECKOTO
Mupaxa'




81

Ypok-koHpepenmus "Vcnons3oBanue
MIOJTHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

82

JIunza, xon nydei B nuH3e.@opmyna
TOHKOM JINH3BI

83

JlaboparopHuas padota "Onpenernenne
(hOKYCHOTO PACCTOSIHUSI U OTITUUECKON CHJITBI
cobuparomei JTMH3bI"

84

[Tony4yenue n300pakeHHI ¢ TOMOTIBIO
coOMparoIei 1 pacCEMBAIOIIEH JTNH3

85

Ypox-koudepennus "[Ipuniun neiicTBus
ONTUYECKUX MPHUOOPOB (MUKPOCKOTL,
Teneckor, ¢poToanmnapar)"

86

I'nas kak ontuyeckas cucTema.
bim3opykoCTh ¥ JaTbHO30PKOCTH

87

Paznosxenue Genoro ceeta B ciekTp. OMBITHI
Hprorona. CioxxeHue crieKTpaibHbIX
uBetoB. Jucnepcus ceera

88

Ypoxk-nipaktukym "HabOmonenne u
0OBSICHEHHE OIBITOB TI0 PA3JI0KEHUIO
6enoro ceeta B criekTp. [lonydyenue 6emnoro
1IB€Ta MPHU CJI0KEHUU 1IBETORB"

89

OmnsiTel Pezepdopaa u mimanerapHas Moieib
aToma

90

ITocrynater bopa. Moznens aroma bopa.
Hcnyckanue v MOIIOMEHNE CBETa aTOMOM.

91

KBantsl. JInHelyaTbie CIEKTPEI

0,5




Ypok-npaktukym "HabioieHue CIuTomHbIX
Y TUHENYATBIX CIIEKTPOB U3IyYEHUS U
HCIycKaHus'"

92

PagnoaktuBHOCTE. Anb(a-, 6eTa- U ramma-
W3ITydeHUs

93

Crpoenue atoMHoro siapa. Hyknonnas
MOJIeNTb aTOMHOTO sI7[pa

94

PannoaktuBHele npeBpanienus. M30Tonsl

95

[Iepnon nomypacnazna
VYpoxk-koudepennus "Jleiictue
PaZMOaKTUBHBIX U3ITyYEHHUI Ha KUBbIE
OpraHu3Mbl. 3allUTa OT PaIMOAKTUBHOTO
n3ny4eHus"

96

SnepHbie peakuu. 3aKOHbI COXPaHEHUS
3apsA0BOrO U MAaCCOBOTO YHCET

97

DHeprus cBs3U aTOMHBIX siaep. CBs3b
Macchl U SHEPrUH

98

Pemenue 3agau no reme "SnepHeie
peakuuu. JHeprus cBsizu'

99

Peakuuu cunTte3a u aenaeHus siaep.
Uctounuku sueprun CosiHIA U 3BE3.
Ypoxk-koHhepennus "SnepHas SHEpPreTUKA.
DKOJIOTHYECKHE TIPOOJIEMBI SIEPHON
SHEpreTuKu"

100

[ToaroToBka K KOHTPOJKHOM pabOTe MO TeMe
"Kosebanus u BoHbl. CBETOBBIE U
KBAHTOBBIE sIBJIeHUSA"




KonTtponsHas padora o teme "Konebanus

101 1
u BOJIHBI. CBETOBBIE M KBAHTOBEIE SIBJICHUA"
102 Hrorosoe 00001menne 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 16.5




IPOBEPSIEMBIE TPEJIMETHBIE 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, IEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrmo3HaBaTh IMPOSBIEHUE HW3YYEHHBIX (U3MYECKUX SBIECHUH B
OKpYKaIOIlleM MUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MIPUPOJE, IpU
9TOM TNEPEeBOJIUTH MPAKTHUUECKYI0 3ajadyy B Yy4YeOHYIO, BBIIEIATH
CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCBHIBATh U3yYEHHBIC CBOMCTBA TE U (PU3UUECKUE SBICHUS, UCTIOIB3YS
¢u3znueckue BENMYUHBI, TPU ONUCAHUM TPABUIBHO TPAKTOBATH
(bu3MUecKuit CMBICI HCTIOIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €TUHUIIBI
(Gbu3nuecKux BEIMYMH, HAXOOUTh (OPMYJbI, CBS3bIBAIOLINE JaHHYIO
(bu3nuecKyl0 BEIMYUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTepu3oBaThb CBOMCTBA TECII, (bHSH‘leCKI/Ie 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 [IaroB ¢ onopoii Ha 1 — 2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX
SIBJICHUH, (PU3HYECKUX 3aKOHA HIJIH 3aKOHOMEPHOCTH

1.7

pemats pacu€THele 3a7aud B | — 2 NEHCTBUS, UCHOJb3ys 3aKOHBI U
(dopMmyinbl, cBsA3bIBaIOIIME (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a
YCJIOBHS 3aJlauyl 3allChIBAaTh KPAaTKOE YCIOBHE, OACTABIATh (pU3HUecKue
BEIMYMHBI B (OPMYNIbI U NMPOBOJUTH PACUEThl, HAXOAUTh CIPABOYHBIE
JlaHHbIEe, HEOOXOAUMBIE /TSl PEeLIeHNs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD
HOJy4eHHOU (pr3nUecKOl BEINUMHBI

1.8

pacCiio3HaBaThb l'IpO6JIeMBI, KOTOPBIC MOXKHO PpCIINUTh IIpAU MMOMOIIN
(I)I/I3I/I‘-ICCKI/IX MCTOJOB, B OITMCAHNU UCCIICAOBAHUA BBIACIIATE IIPOBCPACMOC
IpCAIOJIOKCHUC (FI/IHOTC3y), pa3invaTb )51 HUHTCPIIPETUPOBATDH




HOHy‘-ICHHBIﬁ pEe3yIbTaT, HAXOUTH OIIMOKHU B XO0A€ OIIbITa, ACJIaTh BBIBO AbI
110 €ro pe3yibTaTaM

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUH WIH
(buszmueckux CBOMCTB Te: dbopMynupoBaTh IpOBEpPsiEMbIE
IPEIIOJIOKCHUS, coduparb  YCTaHOBKY U3  TIPEIJIOKEHHOTO
000pYyI0OBaHUs, 3aMTUCBIBATH X0/ OIBITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATh TPSIMbIE HM3MEPEHHUS] C HCIOJIb30BaHUEM aHAJIOTOBBIX H
IUQPPOBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUA NPHOOPOB € YUYETOM
3aJJaHHOUM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3NUECKON BETMUUHBI OT
JPYrOM C HCIOJIB30BAHMEM IMPSAMBIX HM3MEPEHUM, Y4YacTBOBATH B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAHOBKY H
BBITNIOJIHATh M3MEPEHHUs, CIEQys MNpPEeUIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHUCHUMOCTH (DPU3MYECKHUX BEIUYMH B BUJC
MPEIIOKEHHBIX TAabmuI U rpaduKoB, JeNaTh BBIBOABI MO pe3yibTaTaMm
HCCIIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIWYHH, CIEays
MPEII0KEHHOW WHCTPYKIUHU: MPU BBINOJIHEHUHM H3MEPEHH coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYMCIIATH 3HAYEHUE MCKOMOM
BEJINYUHBI

1.13

co0JI01aTh TIpaBUjIa TEXHUKH O€30TTaCHOCTH MPH padboTe ¢ JIa00PATOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPUHIMIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMHCAHUSA, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX (PU3NYECKHUX SIBJICHUM M HEOOXO0UMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  MPUMEPbl  (HAXOAUTh HMHPOPMAIMIO O  IpUMeEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl ()M3NYCCKUX 3HAHHWKA B TIOBCEIHEBHOMU
JKU3HU IS oOecrieueHusl 0€301MacHOCTH IpU OOpaIieHuu ¢ IpuoopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHCHHUS 3II0POBbS U COONIOJICHHS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cperie

1.16

OCYILLIECTBIISATh OTOOP HMCTOYHUKOB HH(popMmManuu B ceTu VHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH W MYyTEM CpPaBHEHUS pPa3JIMYHBIX HCTOYHHUKOB BBIACIATH
UHpOpMaLIMIO, KOTOpas SBISETCS NPOTUBOPEUYUBOMMIN MOXKET OBITh
HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh NPU BBIMOJHEHUH Y4EOHBIX 33JaHU HAay4YHONOMYJISIPHYIO
AUTepatypy (U3NYECKOrO COJEpKaHUs, CIPABOYHbIE MaTepUalIbI,
pecypcbl cetu MIHTepHET, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYT'YIO




1.18

cO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOIICHUs Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(popMaIuu (pru3nIecKoro coaepkanusi, B TOM
quciie MyONnuYHO JeaTh KpaTKHE COOOMICHMS O pe3ysbTaTax IpPOEKTOB
WM Y4eOHBIX HCCIEJOBAaHUMA, TNPH 3TOM TIPAaMOTHO HCIIOJIb30BATh
U3yYCHHBI TOHATHUHHBIN ammapar Kypca (HU3HKH, COMPOBOXKAATH
BBICTYIIJICHUE ITPE3CHTALNEN

1.19

IPYU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHMN paCHpeleliTh
0053aHHOCTU B TpyNIE B COOTBETCTBUM C IOCTABJIEHHBIMU 3aJadyaMu,
CIEIUTHh 3a BBIIOJHEHUEM IUIAHA JACWCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ, B  JEITEIBHOCTb  TIPYIIbI,  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 TEPEeBOJUTH MPAKTHUECKYIO0 3a7adyy B Yy4eOHYIO, BBIICISTH
CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NUECKUX SBIICHUI

1.4

OIIMCbIBAaTh U3YYCHHBIC CBOMCTBA TEII U (1)1/131/1qu1<1/16 SABJICHUSA, UCIIOJIb3Y:
(1)1/1314qu1<1/16 BCIIMYMHBI, IIpU OIIHMCAHUKU IIPABHJIbBHO TPAKTOBATbH
(1)1/1314qu1<1/1171 CMBICJI HUCIIOJIB3YEMBIX BEJIIMYHH, 0003HaUeHUs U CANHUIIbI
(1)1/131/1qu1<1/1>< BCIINYMH, HaAXOJIUTb (bOpMYJ'IBI, CBA3BIBAIOIIMEC OaHHYIO
(I)I/ISI/I‘IGCKYIO BCJIIMYNHY C JApYruMU BCIIMYUMHAMH, CTPOHUTH rpachKH
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, TIIpH 3TOM JaBaTb CJIIOBECHYHO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBATh €T0 MAaTCMATUYCCKOC BbIPAKCHUC

1.6

OOBSACHATH (I)I/I3I/I‘-ICCKI/IC npouecCol U CBOICTBaA TCJI, B TOM YHUCJIIC 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 3aKOHa UK 3aKOHOMCPHOCTH

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




JaHHBIX Ui pelIeHHs 3a7a4yd, BBHIOMpATh 3aKOHBI M (OPMYIIBL,
HeoOXoauMBbIe Ui €€ pelIeHHs, MPOBOJIUTH pacu€éThl M CpPaBHUBATH
MOJIy4eHHOE 3HaueHHE (PU3NUECKON BETMUYMHBI C U3BECTHBIMU JTaHHBIMU

1.8

pacro3HaBaTh NpPOOJIEMBI, KOTOpPBIE MOXHO pPEUIUTh TPH OMOIIH
(U3NYECKUX METOJIOB, MCHOJB3Yys OMHMCAHHE HWCCIECIOBAHHS, BBIJIEISATH
IPOBEPSIEMOE MPEIIOJOKEHUE, OIEHUBATh IPABWJIBHOCTh IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

OPOBOAMUTH ONBITHI 10 HAOMIOACHHUIO (PU3UYECKUX SBICHUM WU
¢buzngeckux CBONCTB Te: dbopMynupoBaTh IIPOBEPSIEMBIE
MIPEATIOJIOKEHUS, cobuparb YCTaHOBKY u3 IIPEIII0KEHHOTO
000py/10BaHNs, ONUCHIBATH XOJ1 ONbITA U (POPMYIHPOBATH 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 UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PM3NUYECKON BEIMYUHBI OT
Jpyrold ¢ UCIOJB30BAaHWEM TMPSIMBIX HW3MEPEHUN: IUIAHUPOBATh
HcCcIe0BaHue, COOMPATh YCTAHOBKY M BBITIOJHATH M3MEPEHUS, CIEIys
MPEVIOKEHHOMY  TUTaHy, (UKCHUPOBATh  PE3yNbTaThl  MOJTYYCHHOM
3aBHCHUMOCTH B BHJI€ TaOJUII ¥ TPaUKOB, I€TaTh BHIBOJIBI TIO PE3YJIbTaTaM
HCCIIEJOBAHMS

1.12

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

1.13

co0Ir01aTh TIpaBUJIa TEXHUKH O€301TaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
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 TCXHUYCCKHUC 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  MpHUMEpbl  (HAXOAWTh  HMHGpOpPMAIMIO O  MPUMEpPax)
IPaKTUYECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOU
AKHU3HU U151 obecrieueHust 6e30MacHOCTH MpU 0OpallleHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUs 3JI0POBbS U COONIOJICHUS
HOPM 2KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpelie

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




JIOTIOJTHUTEBHBIX ~ MCTOYHHKOB  BBIACNATH HMH(POPMALUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITH HEAOCTOBEPHOM

1.18

WCIOJb30BATh MPH BBIMOJHEHUH YI€OHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MYECKOrO  COJCpPKAHHUsS, CIPABOYHBIC MaTCPHAIBI,
pecypcenl cetn UHTEpHET; BIaaeTh NpUuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(HOPMALIMU U3 OTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KPAaTKHWE YCTHBIE COOOIIEHUS,
0000mas wWHPOpPMAIMIO W3 HECKOJBKUX WCTOYHHKOB (DH3UIECKOro
COJIEp’)KaHHsA, B TOM 4YHCIE MYyOJUYHO TMPEACTABIATh PE3YIbTAaThl
MIPOEKTHON WJIM HCCIIEIOBATENIbCKON JESITEbHOCTH, IPU 3TOM I'PaMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM MOHATHMHBIA amnmapar Kypca (U3HKH,
COIMPOBOKJATh BHICTYIUICHHUE MTpe3eHTaIlel

1.20

IpU BBIMOJHEHUH YYE€OHBIX IPOEKTOB U HCCIEIOBAaHUM (PUINUYECKUX
MIPOLIECCOB PACHpENEsTh OOA3aHHOCTH B TpYIIE B COOTBETCTBUM C
ITOCTABJIEHHBIMU 3a/1a4aMU, CJIECIUTh 3a BBIIIOJIHEHHEM IUIaHa JCHCTBUN U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OIEHMBAaThb COOCTBEHHBIH BKJIAJ 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)PI?»PI‘ICCKI/IG SABJICHUS U TIPOLECCHI,
HUCIIOJIB3YslT HU3YYCHHBIC 3aKOHBI, IIpHU 3TOM HOaBaTb CJIOBECHYIO
(bOpMYJ'II/IpOBKy 3aKOHAa " 3allMCbIBATh €ro MAaTCMATHYCCKOC BBIPAKCHUC




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 HJIM 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 HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BBIOMPAThH
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, HCIOJB3YyS OMUCAHHME WCCIEAOBAHUS, BBIICIATH
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 TEJ: CAMOCTOSITEIHHO COOMpATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHHS, OIMUCHIBATH XOJ ONBITA M €r0
pe3yabTaThl, GOPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH MPH HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpenesss
CpelHee 3HaueHHWe U3MepsAeMOl BeTMYMHBI ((POKyCHOE paccTosHUE
cobmparomed JIMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a W3MepeHus
(m3mepuTensHOTO TIPHbOPa)

1.11

IPOBOJAMUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUI: IJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITEJIBHO ~ CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3yJabTATHI
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
HU3MCEPCHUs, CIICAYA HpeHHO)KCHHOﬁ HHCTPYKIWUH, 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 OCHOBHBLIC TIPU3HAKU HN3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICHi:
MaTepHralibHagd TOYKa, a0COJIFOTHO TBépI[OC TECII0, TOYEYHBIM HCTOYHHUK
CBCT4A, JIy4, TOHKasA JIMH3a4, IUJIaHCTapHad MOJCIb aToMa, HYKJIOHHAasA
MOJECJIb aTOMHOI'O A1pa




1.15

XapakTepu30BaTh MPUHIUIBI JICHCTBUA HW3YyYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONMOPON HA WX OMHUCAHUS, UCIIOJIB3YS 3HAHUS O
cBOMcTBaX (U3MYECKUX SBJICHUH U HeEoOXoaumble (uzndeckue
3aKOHOMEPHOCTH

1.16

HCIT0JIb30BAaTh CXCMbI U CXEMATUYHLIC PUCYHKU U3YYCHHBIX TCXHUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
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 oOecriedeHnsi 0€30IacHOCTH 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
WNuTepuer, camocTosTeNbHO GOPMYIUPYS MOUCKOBBINA 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  (HU3MYECKOro  CoIepKaHHS, CIPABOYHBIC MaTepHalbl,
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 (DU3MUECKOTO COAepkKaHUs,
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 TPYIIIIBI, BBICTPpAUBATb KOMMYHUKAaTUBHOC
BSaHMOﬂeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCllaTb KOH(bJ'II/IKTLI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

®du3nka — Hayka o npupoje. Asnenus npupoasl. Pusndeckue

1.1 SABJICHUS:  MEXaHUYECKHEe,  TEIUIOBbIE,  DJIEKTPHUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC
®dusndeckue BeMHUMHBI. M3Mepenue (Gu3HMUECKUX BEIUYHWH.

1.2 dusnueckue prOOPHI. [TorpemHocTs WU3MEPECHUI.
MexnyHapoaHas CUCTEMA €IMHUIL
EcTecTBeHHOHayuHBIi  METOJ TO3HAHWS:  HAOJIOJICHHE,

1 13 IMOCTAaHOBKA HAYYHOTO BOTMPOCA, BBIJIBIKCHHE THUIIOTE3,

OKCIIEPUMEHT 10  TPOBEPKE  THUMOTE3, OOBsICHEHUE
HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIEJIeH
[IpakTrueckue paboOTHI:
[TP W3mepeHue paccTOSHUM.

15 [1P M3mepenue oO0bEMa KUIKOCTH U TBEPIOTO TEIA.

[IP Omnpenenenue pasMepoB MaJIbIX TEJl.
[IP W3mepeHnue TemmepaTypbl NP HOMOLIM KUIAKOCTHOTO
TEPMOMETPA U TaTYMKA TEMIIEPATyphI

INEPBOHAYAJIBHBIE CBEJAEHM O CTPOEHNU BEILIECTBA

[IP Ctpoenue BellecTBa: aTOMbl U MOJICKYIIbI, UX Pa3MeEpBhI.

2.1 OnBITHI, TOKA3bIBAIOILIUE TUCKPETHOE CTPOCHHE BEIECTBA
99 [P JIBmwxenue yactuil BemecTBa. CBSI3b CKOPOCTH JIBHKCHHS
' 4acTull ¢ Temreparypoii. bpoyHoBsckoe newxkenue, nuddysus
53 B3aumoielicTBrE YacTHI BEIIECTBA: IPUTSDKEHUE U
' OTTaJIKMBAHUE
2 [IP  ArperatHele COCTOSIHHs BEIIECTBA: CTPOCHHE Ta3oB,
94 KUAKOCTEH U TBEPABIX (KPUCTAIITMYECKHX) Tell. B3anmocBsi3b
' MEXJy CBOHCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM CTPOECHUEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTdeckue pabOTHI:
2.6 1P Onenka gumamerpa aTroMa METOJOM psioB  (c

UCTOJIb30BaHueEM (oTorpaduii).




[TP OmeITHI IO HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.
[1P OmnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHII MOJICKYJISIPHOTO
IIPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe ABUWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBWKECHUE

3.2

I[P Ckopoctb. Cpennsii CKOpPOCTh MHpHU HEPABHOMEPHOM
IBIKeHUH. Pacuér myTu U BpeMEeHH JIBHXKCHHS

3.3

SIBnenue nHepuuu. 3aKoH MHepUUU. B3aumoneiicTBue Ten Kak
IIpUYMHA W3MEHEHMS CKOPOCTH [IBMKEHHs Tel. Macca kak
Mepa UHEPTHOCTH Tela

3.4

TP TInorHOCTh BemtecTBa. CBA3b IUIOTHOCTH C KOJIMUYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA

3.5

Cuita KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

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

3.7

[1P SBnenue taroteHus U cuiia TsokecTd. Cuiia TSHKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTts

3.8

Cuna tpenus. TpeHue CKOJIbKEeHHS U TpeHUe okos. TpeHue B
IPUPOJIE U TEXHUKE

3.9

[P  CnoxeHue CcWJ, HAMpaBICHHBIX MO OJHOW MPAMOM.
PaBHOnelicTBYIOIIIAS CHIT

3.10

[IpakTrueckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBWKCHHUS (IIapHKa B
XKHUJIKOCTH, MOJEIU 3JICKTPUYECKOTO aBTOMOOMIS H TaK
nanee). OnpeeneHne cpeiHel CKOPOCTU CKOJIBKEHUS OpycKa
WIA IIapuKa 1O HAKJIOHHOW Mmiockoctu. OrmpeneneHue
IUIOTHOCTH TBEpAOro Tena. OMNbITh, JEMOHCTPHPYIOLIUE
3aBHCUMOCTh pacTsDKeHHs (aedopManuu) TpPyKHUHBI OT
MPUIIOKEHHOM CHUIBL. OnbITHL, JEMOHCTPUPYIOIIINE
3aBHCHMOCTh CHWJIbI TPEHHS CKOJIBKCHHS OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnyeckue SBJICHUS B npupoac: MpuMEPbl ABHUIKCHUA C
pa3IM4HbIMU CKOPOCTAMHU B JKUBOH M HEKHUBOH IIpupoac,
JIECTBUE CHIIBI TPECHUSA B IPUPOJAC U TEXHUKC

3.12

Texauueckue YCTpOﬁCTBaZ AAHAMOMCECTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne T1BEpmoro Tena. CnocoObl yMEHBUIEHUS U
YBEITUYEHUS J1aBICHUS

4.2

JaBnenue rasa. 3aBUCHUMOCTb JaBJIEHHs ra3za oT 00bEMa,
TeMIIepaTypsl




4.3

Ilepenaua naBneHus TBEPABIMU TEIAMH, KUJIKOCTAMH U
razamu. 3akoH llackains. [TaueBMaTHuecKiie MalInHbL

4.4

3aBUCUMOCTD JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
luppocratudeckuii  mapagokc. CooOmmaromuecss COCYIbI.
I'mapaBnuyeckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u atmocdepHoe naBieHue. [IpuuuHbBI
CYILIECTBOBAHUS BO3AYIIHOM 000souku 3emsn. OmbIT
Toppuuennmu. 3aBHCHMOCTH aTMOC(HEPHOTO JABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPA

4.6

Nsmepenue armocdepHoro mamieHus. [lpubopsr  ans
U3MEPEHHS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBHME MKUIKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX TEJNO.
BrrTankusaromias (apxuMenoBa) cuia. 3aKkoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BojAE OT 00BEMa
MOTPYKEHHOW B JKHUIKOCTh dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOILIEH CUJTBI, IEUCTBYIOIIEH HA TEJI0, MOTPYKEHHOE
B JKHMIKOCTb. [IpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOLIEH
CUJIbI, ICHCTBYIOIIEH Ha TEIO B KUIKOCTH, OT MACChl TeJa.
OnBbIThL, AEMOHCTPUPYIOLIME 3aBHCUMOCTh BBITAIKHWBAOIIECH
CUJIBI, NEHCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT 00BEMa
NOTPY’KEHHOW B KHUAKOCTh YacTU TeJla W OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue apeoMerpa W
KOHCTPYUPOBAHUE JIOJIKU u onpeeeHue eé
rPy30I0AbEMHOCTH

4.10

duznyeckue SBICHUS B npupoac: BIMAHUE aTMOC(l)epHOFO
JaBJICHHA Ha JKUBOI OpraHusm, ILIaBaHUEC pBI6

411

Texnuyeckne  ycTpoMcTBa:  COOOLIAIOLIMECS  COCYIIBI,
YCTPOMCTBO  BOJOIMPOBOJAA,  THAPABIMYECKUN  TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHndeckass MOITHOCTD
5.3 [IpocTbie MeXaHU3MBI: pblUar, OJOK, HAKIOHHAS IMJIOCKOCTb.
' [IpaBuio paBHOBecHs pbIyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHSI phluara K 010Ky
«3050TOE TMpaBWIIO» MEXaHUKU. Kod(pHUIMEHT Mmoae3Horo
55 nercTBus MexaHU3MOB. [IpocTele MeXaHu3Mbl B OBITY U

TCXHHUKEC




5.6 [ToreHuunanpHas sHEpTUM TeJa, MOIHATOTO HaJ 3eMIIEN
o.7 Kunernueckas sneprus
58 [lonnass MexaHuyeckas OdHeprusi. 3aKOH HW3MEHEHUS W
' COXPAHEHHUS MEXaHUUYECKOM SHEPTUU
[IpakTnueckue pabOThI:
[P Omnpenencarie pabOTHI CHIIBI TPSHHS TIPH PABHOMEPHOM
5.9 JBUKEHUM  Tella 10 TOPU30HTAJIbHOM  IOBEPXHOCTH.
' HccnenoBanue ycnmoBuil paBHOBecHs pwlyara. I3mepenue
KIIJl HakIOHHOM IUTOCKOCTH. M3ydeHue 3aKkOHa COXpaHEHUs
MEXaHUYECKOM SHEPrun
5.10 ®u3ndecKue ABICHUS B IPUPOJIE: PbIYArd B TEJIEC YEIIOBEKA
TexHuueckue  yCTpPOMCTBA:  pblyar, TMOABWKHBIA U
5.11 HETMOJBUKHBIM  OJIOKH, HaKJIOHHAs IUIOCKOCTb, IIPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS
pasgena  3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OcHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 CTpoeHHUs BemecTBa. Macca u pa3Mepbl MOJIEKyJd. OTMbITHI,
' MOATBEPIK IAOLITUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPHH
6.2 Mopenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHHIMA
' BenlectBa. Kpucrannuyeckue u amop@Hbie Tena
6.3 OObsicHEHHE CBOMCTB Ta30B, JKHAKOCTEH M TBEPIBIX TEN Ha
' OCHOBE TOJIOKEHUH MOJIEKYASIPHOKHHETUYECKOHN TeopUH
6.4 CMauuBaHue U KanwUISIPHbIE SIBJICHUS
0 6.5 TenaoBoe pacIMpeHHE U C)KATHE
6.6 Temnepatypa. CBsizb TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
' JBUKEHUS 4aCTHUI]
6.7 Buyrpennsas sHeprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
' SHEpIuHu: TeIionepeaya U CoBepiieHne padoTbl
6.8 Buapl Temnonepepaud: TEIJIONPOBOJHOCTh, KOHBEKIIMS,
U3IIy4CHHE
6.9 KonunuectBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TEII0OBOE paBHOBECHE. Y PaBHEHUE TEIJIOBOTO
' Oananca




6.11

[InaBneHue u OTBepACBAaHUE KPUCTAUIMUECKUX BEILECTB.
VYnenrHad TerioTa IUiaBiIeHU

6.12

[TapooOpazoBanue u koHjeHcamnws. Mcmapenuwe. Kunenwe.
VYnaenbHas ~ Temiotra  mapooOpa3oBaHHA.  3aBHCHMOCTH
TEMIICPATYpPhbl KUIICHUA OT aTMOC(l)CpHOI‘O JaBJICHUA

6.13

BuiraxxHocTh BO311yXa

6.14

9HCpFI/I$I TOIIJIMBA. yZIGJII)HaFI TCIJIOTA CropaHusa

6.15

[punnunsr padoter TeruoBsix asurareneir KI1JI teroBoro
asurarens. TeluioBble JIBHraTeiad M 3allluTa OKpYXKarolen
Cpesl

6.16

3aKOH COXPAaHEHHs W TPEBpAlICHUs PHEPrMH B TEIJIOBBIX
npoueccax

6.17

[IpakTnueckue pabOTHI:

[P OnbITEl IO 0OHAPYXKEHHUIO JEHUCTBUS CHUJI MOJIEKYIISIPHOTO
TIPUTSKEHUS.

[IP OmnsIThI IO BBIpAIIMBAaHUIO KPUCTAIIIOB IOBAPEHHON COJIH
WK caxapa.

[1P  OmeITel IO HAOIIOAEHUIO TEIIJIOBOTO PACIITUPEHHS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

[1P Omnpenenenuie naBiieHHs BO3ayxa B OAJJIOHE MITIPHUIIA.

[IP  OmbIThl, [EMOHCTPUPYIOIIHE 3aBUCUMOCTH JaBJICHUS
BO3J/IyXa OT €ro 00b&éMa 1 HarpeBaHUs WU OXJIAXKICHUS.

[IP  IIpoBepka TUMOTE3bl JUHEWUHOW 3aBUCUMOCTH JTMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIepaTyphl.

[IP HaGnroneHue WM3MEHEHWs BHYTPEHHEH SHEpPruu Teja B
pe3yibTaTe TeIUIonepeayd U padOoThl BHEITHUX CHJL.

[IP HccnenoBanue sBICHUS TETUIOOOMEHA MPU CMEIITMBAHUH
XOJIOJTHOM U rOpsiYei BOJIBI.

[IP Onpenenenue KOJIMYECTBA TEILIOTHI, TOJIYYEHHOTO BOAOU
MIPH TEIUIOOOMEHE ¢ HarpeThIM METAJUTMYCCKUM IIUITHHIPOM.
[IP Omnpenenenuie yaenbHOM TEMIIOEMKOCTH BELIECTBA.

[TP HccnenoBanue mpoiiecca UCIapeHus.

[1P Omnpenenenne OTHOCUTENBHOM BIAKHOCTU BO3yXa.

[P Omnpenenenue yaenbHOM TEIUIOTHI MJIABICHUS JIbJA.

6.18

dusznyeckue SBJICHUS B npupoae: MNOBEPXHOCTHOC HATAKCHUC
" KallWJUIAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJUIBI B IIPUPOJL,
N3JIYUCHUC COJ'IHI_Ia, 3aMEp3aHuC BOI[OéMOB, MOPCKHEC 6pI/13LI;
O6pa3OBaHI/Ie POCHI, TYMaHa, UHEs, CHETA.

6.19

Texuuueckue yCTpOICTBa: KalWJIISIPBL, pUMeEpbI
UCIIOJIb30BAHUSl ~ KPUCTAJUIOB, JKUJIKOCTHBIH  TEPMOMETD,
JaT4UK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB,




TUTPOMETPBI, IICUXPOMETP, IapoBas TypOMHa, JABUraTellb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpusanus Tei. JIBa poja aMeKTpruuecKuX 3apsiioB
B3aumopneilictBue  3apspkeHHBIX  Ten.  3akoH — Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJIEHUCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3apsJI0B U PACCTOSIHUS MEX1y TEJIaMHM)
Onexrpuueckoe nojie. HanpsE€HHOCTD 37€KTPUUECKOTO MO,
7.3 [lpuHnun  cyneprno3uuuy  3JEKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun  snmekTtpuueckux — 3apsoB.  DJeMEHTApHBIM
7.4 anexkrpudeckuii 3apsa. Crpoenue artoma. IIpoBoaHMKH H
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiia
76 DIIEKTpUYECKAN TOK. YcnoBus CyLIE€CTBOBAHUS
' ANEKTPUYECKOT0 TOKa. VICTOUHMKN MOCTOSSHHOTO TOKa
77 JleficTBUSI DIIEKTPUUYECKOTO TOKa (TETUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUYECKHUM TOK B )KHJIKOCTSX U ra3ax
78 Onektpuyeckas  nenb. Cuna  Toka.  DJIEKTPUYECKOE
' HaNpsHKEHHNE
79 ConpoTHuBi€HHWE TMPOBOJHMKA. YAEIBHOE CONPOTUBIICHUE
' BEIlleCTBA
7.10 3akon OMa 1 ygacTka 1enu
711 [TocnenoBarenpHOE u napajuieJIbHOE COEIMHEHHE
' IIPOBOJIHMKOB
712 PaGota 1 MOUTHOCTB 2NEKTPUUECKOro Toka. 3akoH J[xoyms —
' Jlenna
713 DNeKTpUUYECKUE LIeTTH U TOTPEOUTEIH AIIEKTPUIECKON SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
214 [locrossHHple  MarHuThl. B3anMoneicTBHE  MOCTOSHHBIX
' MarHHTOB
715 MarnuTHoe nosie. MarHuTHoE 1osie 3eMJId ¥ €ro 3Ha4€HUE s
' JKM3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHoe MOJ€ DJIEKTPUYECKOTO TOKA.
' [IpuMeHeHue 3eKTPOMarHiTOB B TEXHUKE
JleficTBue MarHUTHOTO TOJS HA MPOBOJHUK C TOKOM.
217 OneKTpoJaBUraTesb IMOCTOSHHOrO Toka. Mcmosip3oBaHue
' JJIEKTPOJIBUTATENEel B TEXHUYECKUX YCTPOWCTBAX W Ha
TpPaHCIIOPTE
718 Onbitel @apanes. SIBieHHE SIEKTPOMATHUTHON HHIYKIUU.

[IpaBuno Jlenua




7.19

OnekrporeHepatop. CrocoObl TMOMYYCHUS DICKTPHUECKON
SHEPTUU. DJNEKTPOCTAHIIUU HA BO30OHOBIIAEMBIX UCTOUYHHKAX
SHEPTUU

7.20

[IpakTuyeckue pabOTHI:

OnpIThI 10 HAOMIOIEHUIO AIIEKTPU3ALMU TSl MHAYKIUEH U Ipu
CONPUKOCHOBEHUH.

HccnenoBanme  OEUCTBHS — DJIEKTPUYECKOTO  IOJIS  Ha
IPOBOTHUKH U AUIICKTPHKH.

COopka W TpoBepka pabOTHI  JJICKTPUUYSCKOW  IIenHn
MOCTOSIHHOTO TOKa.

W3mepenue u perynupoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHue HaPsKEHMSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYILIETO 4Yepes
pe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOpA W HAIPSDKEHUS Ha
pe3ucrope.

OnpITHI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCThH 3JIEKTPUUECKOTO
CONPOTHBIIEHUS TMPOBOJHUKA OT €ro JJIUHbI, IUIOHIaau
MIONEPEYHOT0 CEYeHUsI U MaTepuaa.

[IpoBepka  mpaBuiia  CIOKEHUS  HANpsSOHKEHUM  TpH
MOCJIE0BATEILHOM COEMHEHHUH JIByX pe3uctopoB. [IpoBepka
npaBWia A CHJIbl TOKa IMPHU MapajlieIbHOM COEAUHEHUU
pesucropoB. OrmpeneneHre padOTHl AIEKTPUYECKOTO TOKa,
uaymero dyepe3 pesucrop. OrmpeneneHue  MOUIHOCTH
JNEKTPUYECKOTO  TOKA,  BBLAEISEMOM  Ha  pe3UCTOpe.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYILIEro 4epe3
JaMIIOYKy, OT HamnpsbkeHuss Ha Hei. Omnpepenenue KIIJ]
HarpeBatens. lccrnenoBaHue MarHHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~MAarHutoB. 3yuyeHWe MarHuTHOTO  MOJIS
MOCTOSIHHBIX MarHWTOB MPU WX OObETUHEHUH U pa3fesiCHUH.
HccnenoBanue AecTBUS JEKTPUUECKOT0 TOKA HA MArHUTHYIO
cTpenky. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHJIBI
B3aMMO/ICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CUJIbI TOKA U
HanpaBlieHUsT TOKa B Karymke. V3yueHue neilcTBus
MarHUTHOTO TOJI Ha MPOBOJHUK ¢ TOKOM. KoHcTpyrpoBaHue
U u3ydeHue pabotTel snekTpoasurarens. M3mepenue KII/]
ANEKTPOABUTaTEIbHON YCTaHOBKHU. OMBITHI IO HCCIIEI0BAHUIO
SBJICHUS]  2JEKTPOMAarHUTHOW HMHAYKLIMU:  HUCCIIEJ0BaHUE
U3MEHEHMH 3HaYeHUs M HalpaBJICHUs! UHIYKIIMOHHOTO TOKa

7.21

du3znyecKkue sSBICHUS B npupoaec: JJICKTPHUICCKUC SIBJICHUS B
aTMOC(I)Cpe, QJICKTPUYCCTBO KHUBBIX OPraHM3MOB, MAI'HUTHOC
ITOJIC 3eMJ'II/I, z[peﬁ(p MOJIFOCOB, POJIb MArHUTHOTO IIOJISA IS
JKHM3HH Ha 3eMJ'Ie, MOJIIPHOC CUAHUC




7.22

TexHuueckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIEpMETp,
BOJIBTMETP, PEOCTaT, CUYETYUK DIIEKTPUYECKOW DHEPIUH,

DIIEKTPOOCBETUTEIILHBIE pudopHI, HarpeBaTeJIbHbIE
AIEKTPOTPUOOPHI (mpumepsl), JNEKTPUYECKUE
PEIOXPAHUTENH, AJIEKTPOMArHur, AJIEKTPO/IBUraTellb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOTO TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsieMble 3IIEMEHTHI COIepKaHUs
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe aBuxkeHue. MatepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEIFHOCTE MEXAHUYECKOTO JBIDKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
8.4 [IP HepaBHOMepHOE mpsAMoauHeHHoe ABuxkeHue. CpenHss u
' MT'HOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JABM>KEHUU
8.5 VYckopenue. PaBHOyCKOpeHHOE MPSMOJTUHEHHOE TBHKCHUE
8.6 [1IP CoOonnoe magenue. OnbsIThl [ anuies
[IP PaBHOMEpHOE ABMXKEHHE MO OKpyxkHOCTU. [lepuon u
8.7 yactota oOpameHus. JluHeliHas W yrjgoBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HproToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [1P TIpuHIUI CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
8.13 [P Cuna TpeHusi: cuja TPEHUS CKOJBXEHUS, CUJIA TPEHUs
' MOKOSI, IPYTrye BUIbI TPCHHUS
8.14 [1P Cuna TspKeCTH U 3aKOH BCEMHPHOTO TSATOTEHHL. Y CKOpEeHHUe
' CBOOOHOTO MAJACHUS
8.15 JBuxenune tuianer Bokpyr Connna. IlepBas kocmudeckas
' ckopocTh. HeBecoMOCTb 1 mieperpy3ku
8.16 PaBHOBecue MaTepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO
8.17 [IP  PaBHOBecue TBEPIOTrO Tela C 3aKPEIIEHHON OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsoxecTH
8.18 Nmnynse Tena. U3menenue ummnynbca. UMnynabe cuibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa




8.20

[IP PeakTuBHOE NBM)XEHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUH U
paboThI

8.23

HOTGHHI/IaJILHaﬂ BHGPFI/I?[ TCJa, IOAHATOT'O HaJ HOBerHOCTI)IO
3emun

8.24

[ToreHnmanpHas SHEPTUs CKATON NIPYKUHBI

8.25

I[P  Kunernueckass sHeprusa. Teopema O KHHETHYECKOHU
SHEPIUH

8.26

[1P 3akoH coxpaHeHMs] MEXaHUYECKON SHEPIUU

8.27

[IpakTueckue pabOTHI:

Ornpenenennue CpeaHEN CKOPOCTU CKOJBKEHUsT Opycka WIH
JBUKEHUS 1IapHKa M0 HAKIOHHOW IiockocTH. OmnpeneneHue
YCKOpEHUsl Tejla TMpH PaBHOYCKOPEHHOM JIBUKEHHH IO
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka runoTessl: €ciy MpU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HavaJIbHOM CKOPOCTU IyTH OTHOCATCS KaK psAJ HEUETHBIX
yuceld, TO  COOTBETCTBYIOIIME IPOMEXYTKH  BpPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbl TPEHHSI CKOJBXKEHHUS OT
CHJIBI HOpMaslbHOTO AaBieHus. OnpezaeneHue kod(ppuimeHra
TpPeHUsl CKoJmkeHus. OrmnpeneneHne KECTKOCTH MPYKHUHBI.
Omnpenenenue pabOThl CHUJIBI TPEHHUS INPU PABHOMEPHOM
JBWDKEHUM  Tela IO  TOPU3OHTAJIBHOW  IOBEPXHOCTH.
Omnpenenenue paboOThl CUIIbI YIPYTOCTH IIPU NOAbEME Ipy3a ¢
UCIOJIb30BAHUEM HEIOIBM)KHOTO U TIOJBHIKHOIO OJIOKOB

8.28

duzndeckue SBICHHUSI B npupoac: IMPUIUBBI MW OTIIMBBEI,
JABUIXKCHUC IIJ1aHCT ComHeuHou CHUCTCMBI, PCAaKTHBHOC
JABUXKXCHHC JKHBbIX OPrraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIINAOMCTP, AATUYUKHU ITIOJIOKCHHUA,
pacCTosIHUA U YCKOPCHUA, PAKCTBL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

Konebarensnoe JABHOXKCHHC. OcHOBHBIE XapaKTCPpHUCTUKU

91 KOJIEOaHUH: IepHOo/, YacTOTa, aMIUIUTY/1a

9.2 MareMatnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue
' SHEpPIruy Mpu KoJIeOaTeIbHOM BH)KEHUH

9.3 3aryxaromue  KojeOaHus.  BblHyXJIeHHbIe  KoJeOaHMs.
' Pe3onanc

9.4 Mexannueckue BoiHbL. (CBONCTBA MEXaHWYECKUX BOJIH.

HpOI[OHBHLIe 1 NONICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH




e€ pacnpocTpaHeHus. MexaHnyeckue BOJIHBI B TBEPAOM TeEIlE,
CEHCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbIcOTa 3BYyKa. OTpakeHUE 3BYyKa

9.6

WndpasByk u ynbTpa3sByk

9.7

[IpakTnueckue pabOThI:

Omnpenenenue 4acTOThI u nepuoja KoJIe0aHu
MaTEMaTHYECKOTO MasTHHKA.

Omnpenenenre 4acToThl U MEpUOJAa KOJI€OaHUM HPYKHMHHOIO
MasiTHUKA

UccnenoBanue 3aBHCHUMOCTH nepuoaa Kosie0aHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT UIMHBI HUTH. MccnenoBanne
3aBHCHMOCTH TIepHOJia KOJeOaHUH MPYKHHHOTO MasgTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCHUMOCTH Mepuoja KoJaeOaHui
rpy3a, MOABEMIEHHOTO K HHUTH, OT MAacChl Irpy3a M KECTKOCTH
npyXuHbl. I3MepeHne yCKopeHHst CBOOOTHOTO TaICHUS

9.8

dusnuecke SABIEHHUSI B npupoac: BOCIPHUATUE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMHUYecKue BOJIHBI, IYHAMU,
9X0

9.9

Texanueckue YCTpOWCTBA:! 9XO0JIOT, HCIIOJIb30BaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKT];)OMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHI)IC BOJIHBI.

10.1 .
CBoMCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaa 371€KTpPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas —npupoja cBera. CKOpPOCTb  CBeTa.
' BouiiHOBBIE CBOIICTBA CBETA

10 [TpakTuyeckue paboOThI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOUITBHOTO TenedoHa

105 dusnueckue sBICHUS B IpUpoje: OMOJOrHMuYecKoe JeicTBue
' BUMMOTO, YAbTPa(hHOIETOBOTO U PEHTT€HOBCKOTO U3JIy4YeHUH

10.6 TexHuueckue ycTpoiicTBa: HCHOJIb30BAHNE HIEKTPOMArHUTHBIX
' BOJIH /17151 COTOBOM CBSI3U

CBETOBBIE SABJIEHUA
111 JlydeBas monens cBeta. MicTounuku cBera
11.2 [IpsimosmHENHOE pacpoCTpaHEHHE CBETA
11 11.3 Otpaxenue cpera. [Inockoe 3epkano. 3aKOH OTpaKeHHs CBETa

114 [Ipenomnenue cBera. 3akoH mpenomsieHus cBera. llomHoe
' BHYTpEHHEE OTpaKCHUE CBETa

115 Jlunza. Xop ydeit B TMH3E

11.6 Ontuueckas cuctema goroarnmapara, MUKPOCKOIIA U TEJIECKOTa




11.7

I'maz kak omnTuyeckas cucreMa. bim3opykoctsh |
JAIIbHO30PKOCTh

11.8

Paznoxenne Oemoro cBera B crekrp. Omnbitel HproToHa.
Cnoxxenue CIICKTpaJIbHBIX IBETOB. I[I/ICHepCI/ISI CBC€Ta

11.9

[IpakTnueckue pabOThI:

[IP HccnenoBanue 3aBUCUMOCTH yIila OTPAaKEHHsI CBETOBOTO
Jdy4a OT yrJla naJeHHs.

[P H3yueHwe XapakTepUCTHK H300paKEHHs IpeaMeTa B
IUIOCKOM 3€pKaJle.

[P HccnenoBanne 3aBUCUMOCTH — yrjla  IIPEJIOMIICHUS
CBETOBOTO Jy4a OT yIJla NAJCHHUS Ha TpaHMIE «BO3AYyX —
CTEKIIO».

[IP  Tlomyuenue wn300paXk€HUI C MOMOIIBIO COOMparoIIe
JIMH3BI.

[TP Onpenenenue GOKyCHOTO PACCTOSTHUS M ONITHYECKOM CHITBI
COOMPAIOIIIEH JINH3HI.

[TP OnbIThI IO PA3I0KEHUIO OEIOTO CBETA B CIIEKTP.

[IP OnpITel 1O BOCHPUATHIO LBETA MPEAMETOB MPU HX
Ha0JI0JIEHUH Yepe3 1IBETOBbIE (DPUIIBTPHI

11.10

®dusznueckue sBieHus B npupone: 3armenus ConHia u JIyHsl,
[[BETa TEJ, ONTHYECKUE SBJIICHUS B aTtMocdepe (IBeT Heba,

pedpaxius, paayra, MEPaK)

11.11

TexHudeckre YCTpPOMCTBA: OYKH, IEPUCKOI, QoToarmapar,
OTNITUYECKUE CBETOBO/IbI

12

KBAHTOBGIE SIBJIEHUS

12.1

Onbitel Pe3epdopna u rmranerapHas mMojaenb atoma. Mojenb
aroma bopa

12.2

Hcnyckanue # MOIJIOIIEHHWE CcBeTa aTtoMoM. KBaHTEHL
JIuneityaThie CIEKTPbI

12.3

PagnoakTUBHOCTE. Aﬂb(ba, Oeta- u raMMa-usirydCHUs

12.4

Crpoenue atoMHOTO sipa. HykiIIOHHAst MOiesIb aTOMHOTO sipa.
HN30TOmEI

12.5

PannoakTuBHEBIE IpCBpalICHHAA. HepI/IOI[ noJjrypacmnazaa
ATOMHBIX SAACP

12.6

Hz[epHHe pCaKkIuu. 3aKoHBI COXpaHCHHUA 3apssA0BOTO U
MaCCOBOTI'O YHCCII

12.7

9Hepr1/151 CBA3H aTOMHBIX AJCP. CBs3b Macchl U OHECPruun

12.8

Peakuun cunTesa u geneHus saep. VIcTouHuKH 3HEpruu
CouHiia 1 386311

12.9

Snepnas sHepreruka. JleMCTBUE PagUOAKTUBHBIX W3JIYyYEHUU
Ha KUBBIE OPraHU3MbI




[IpakTuyeckue pabOTHI:
HaGumtoieHre CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHHS.

12.10 HccnemoBanue TPEeKOB: H3MEPEHUE DSHEPrUU  YACTHIIBITIO
TOPMO3HOMY TyTH (110 poTOTpadusim).
N3mepenune paanoakTHBHOTO (oHA
®usnyeckue  ABICHHA B NPHUPOJE: €CTECTBEHHBIN
1211 panIMoOaKTUBHBIM ()OH, KOCMHYECKHE Jy4d, PaJuOaKTHBHOE
' U3JTy4eHUE MPUPOJTHBIX MUHEPAJIOB, IEHCTBHE PaNOaKTHBHBIX
W3JIy4CHHUI Ha OPraHU3M YeJIOBEKa
1212 TexHuueckre yCTPOWCTBA: CHEKTPOCKOI, WHIWBUIYATbHBIN

JIO3UMETp, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOU
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 posi GU3UKK B HAYIHON KapTHHE MHpPa; CPOPMUPOBAHHOCTH
0a30BBIX NPEJCTABICHUH O 3aKOHOMEPHOW CBS3M M I103HABA€MOCTHU
SIBICHUW  TPUPOJBI, O PpOJIM  DJKCIEepUMeHTa B  (usuke, o0
cucTteMooOpasyromed poiau (PU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKUA U TEXHOJIOTUM, 00 HBOMIONUN (HU3MUECKUX 3HAHUN M UX POJIHU B
[IETTOCTHOU €CTEeCTBEHHOHAYYHOUM KapTUHE MHUpPA, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, 00BSICHEHUE MTPOIIECCOB
OKPYXKAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUA O BHJAX MaTepuu (BEIIECTBO U I0JIE), O IBMKEHUHU Kak crocooe
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHONM TEOPHH CTPOCHUS
BEILECTBA, 0 (PM3NYECKON CYIIHOCTH SIBJIEHUN MPUPOJIBI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX); YMEHHME pPa3IN4aTh
SBJICHUS 110 ONMCAHHUIO UX XAPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (PU3NYECKOE SIBICHUE; YMEHHUE PACIIO3HABATh
MIPOSIBJICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH 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 HCIOJIb30BaHUC HX IJId PCIICHUA y‘IC6HI>IX 3aga4;, YMCHHUC
XapaKTepu3oBaThb CBOMCTBa TECII, (bHSH‘lGCKI/Ie ABJICHUSA 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 Tpy/aa: HabmoJeHne (PU3NUYECKUX SIBICHHIM:

YMEHHUE CAMOCTOSTENIBHO COOMpPAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pYyJOBAHNUS IO MHCTPYKIMH, ONTUCHIBATH XOJ1 OIBITA U
3aIUCBIBATh €T0 PE3YNbTaThl, (POPMYINPOBATH BHIBO/IBI,

IPOBE/IEHUE MPSIMbIX M KOCBEHHBIX HM3MEpPEHMH (PU3MUYECKHX BETUYMH:
yMEHHE  IUJIaHUPOBaTh  W3MEPEHHUs,  CaMOCTOATENBHO  COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U aHAJM3UPOBATH [IOJTYYE€HHBIE PE3YIbTATHI C YUETOM 3alaHHOU
HOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

IIPOBEJICHUE  HECIOXKHBIX  JKCIIEPUMEHTAJIBHBIX  HMCCIIEOBaHU;
CaMOCTOSITEIILHO COOMPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJUTH
HCCIIEI0OBAaHUE TI0 MHCTPYKLIUHU, MPEACTABIIATD MOJyYEHHBIE 3aBUCHUMOCTH




¢u3n4YecKux BEIMYMH B BUAEC TaOIUI W TpadUKOB, YYHUTHIBATH
MOTPEUTHOCTH, JA€TaTh BBIBOBI 110 PE3yJabTaTaM HCCIIeIOBAHHS

[TonnMaHmne XapaKkTepHBIX CBOWCTB (PU3UUECKUX MOJEeH (MaTepraabHas
TOYKa, a0COIIOTHO TBEPJOE TEJIO, MOJIENIU CTPOEHHS Ta30B, JKUAKOCTEH U
TBEPABIX TEJl, INIAHETApHAs MOJIENb aTOMa, HYKJIOHHAs: MOJIENIb ATOMHOTO
S1pa) ¥ YMEHUE PUMEHATh UX ISl 00bsACHEHHS (PU3NIECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NUECKUE MPOLECCH U CBOWCTBA TEJl, B TOM YHCIIE
N B KOHTCEKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BbIABJIATE MMPUYUHHO-CICACTBCHHLIC CBsA3HM W CTPOUTH
00BSICHEHHE C OMOPOM Ha W3YYEHHbIE CBOICTBa (M3MYECKUX SIBICHMIA,
(u3nueckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTU

YMmenue pemiats pac4€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUI ), UCIOIb3Y
3aKOHBI U (POPMYIIbI, CBS3bIBAIOLINE (PU3NUECKHE BEIUUNHBI, B YaCTHOCTH,
3aMMChIBaTh KPATKOE YCIOBHE 3a/1a4M, BBISBIATH HEJOCTAOLINE JaHHBIE,
BHIOMpaTh 3aKOHBI W (OPMYIIBI, HEOOXOMWMBIE Il €€ peIIeHHS,
WCI0JIb30BaTh CIIPABOYHBIE JaHHbBIE, MPOBOJUTH PacuéThl U OIICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOT 0 3HaYeHUsI (PU3MUECKOI BETMUMHBI; YMEHHUE
OTNPENeNsATh Pa3MEPHOCTh (DU3NYECKON BEITUYUHBI, TOJTYICHHOW TIpH
pELIeHUH 3a/1aun

YMeHue xapakTepu30BaTh NPUHIUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HcCJie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJOTUYECKUX
MIPOLIECCOB IO WX OTIMCAHUIO, UCTIOJIb3Ys 3HAHUSI O CBOMCTBAX (U3NYECKUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCIoJIb30BaTh 3HAHKS O (PU3WUYCCKUX SIBJICHUSX B MIOBCETHCBHOM
KU3HU Il obecrieueHuss 0€30MacHOCTH NpH OOpalleHHuH ¢ OBITOBBIMH
npuOOpaMHU M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS H
COOJIIOZICHUST HOPM 3KOJIOTMYECKOTO TMOBEICHUS B OKPY)KAIOIICH Cpelie;
MOHMMAaHHE HEOOXOJUMOCTH TPUMEHEHUS JOCTHXKCHHH (U3UKA U
TEXHOJIOTUH JUISl pallHOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M NPEACTaBIECHUS HH(pOpMaLUU
(u3nueckoro colepkaHus C  HUCHOJB30BaHHWEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; yMEHHE OILIEHHBATh JIOCTOBEPHOCTH
MOJIydeHHOW WHGOpPMalMd HAa OCHOBE HMEIOIIUXCS 3HaHUM U
JOTIOTHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIIOJIb30BaTh MPU BHINOJHECHUH
yu4eOHBIX 3a/laHuil HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (usmdeckoro
COJIEp’KaHUsA, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh MHTepHer;
BJaJieHHe 0a30BBIMU HaBBIKAMHU MpeoOpa3zoBaHMs HH(GOPMALIUK U3 OJJHOM
3HaKOBOM cCHCTEMBl B JpYryl0; YyMEHHE CO3/1aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHbIE COOOLIEHMS Ha OCHOBE HH(OpMamuu u3
HECKOJIbKUX UCTOUHUKOB




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

K IIpoBepsiemMblii 31eMeHT COePKAHUSA
ox

1 MEXAHUWUYECKUE SABJIEHUA

11 Mexannuyeckoe — aBuWkeHHe.  MatepuanbHas ~— Touka.  CucremMa  oTcuéra.

OTHOCHTENBHOCTh JBUXKCHUSA

PaBHOMepHOe W HepaBHOMepHoe maBikeHHe. CpemHsisi ckopocTb. Dopmyna st
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'padbukn 3aBUCHMMOCTM OT BpeMEHM JJs MPOEKIHMU CKOPOCTH, MPOEKIHUU
IepeMeNIeHus, TyTH, KOOPANHATHI [P PABHOMEPHOM IPSMOJIMHEWHOM JIBUKEHNN

3aBUCUMOCTh KOOPJIMHATBHl Tela OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUXKECHHUS:

] [y

Sx(t) = Vo, * t+ay»

DopMmysbl 1715 TPOEKIUH ITePEMEILIEHUs, TPOEKIIMU CKOPOCTH U MPOEKIINH YCKOPEHHUS
MIPU PaBHOYCKOPEHHOM IPSIMOJTMHEHHOM JIBUYKEHUHU:

2
"
14 sx(O=vy, - t+a,- B
U_\_(f):l)ﬂ_\_—l-ﬂj\_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

Fpa(I)I/IKI/I 3aBUCHUMOCTH OT BPEMCHU I IIPOCKIIUN YCKOPCHUA, IPOCKIHUU CKOPOCTH,
MIpOCKOHUU IMCPEMCUICHUA, KOOPAWHATBI IIpU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM
JABMXKCHHUH

CBobGonHoe mnanenue. DOpMyibl, ONMUCHIBAIOIIME CBOOOJHOE MAJE€HUE Tela I0
BEPTUKAIM (ABWKEHHE Tejla BHU3 MM BBEPX OTHOCUTENILHO MOBEPXHOCTH 3€MIIM).
I'paduxy 3aBUCUMOCTH OT BPEMEHU I POEKIIMH YCKOPEHUS, TPOSKIIMH CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MaJCHUHU TeJla 10 BEpTHKAIU

1.5

CKOpOCTh PAaBHOMEPHOTO JBIKEHHSI TEJIa TI0 OKPY>KHOCTH. HanpaBieHne CKOPOCTH.
1.6 | ®dopmyna sl BBIUMCICHUS CKOPOCTH 4Yepe3 paauyc OKPYXKHOCTH U TEPUOJ
oOparneHus:




LentpocTpemutensHoe  yckopeHue.  HampaBineHwe — HEHTPOCTPEMHUTEIHLHOTO
yckopenusi. Dopmyrna 11t BEIYUCICHUS YCKOPEHHUS:

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

Macca. ITnotHOCTS BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_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:




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

Nmnynbe Tena — BekTopHas pu3nyueckasi BeTUUMHA.
1.15 p=mu

Nmnynec cuctemsl Ten. 3Menenne umnynbsca. MMImynbe cumbl

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
1.16 | p=myU; +m,U, =const

PeakTtuBHOE NBMKEHNUE

Mexanudeckasi pabota. @opmyrna j1si BEIYUCICHHS pa0OThI CHJIBI:

A=Fsooscx
Mexannyeckass MOITHOCTb:
1.17

N=24
I

Kunernueckas u noreHuuanbHas sHeprusi. Dopmyna /Ui BRIYUCICHUS
KUHETUYECKON SHEPIUU:

2
118 Teopema o kuHeTHYeCKOM 3Heprun. PopMyiia i1l BEIYUCICHUS TOTCHIIMAIBHO M
SHEPruu Tela, MOJHITOro

Hag 3eMiéit:

E,= mgh

MexaHnuueckas OHCPIuA:

E=E;+E,

1.19 .
3aKkoH COXpaHCHUA MCXAHUYCCKOH DHCPIUH. d)opMyna UL 3aKOHA COXpaHCHUA

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

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
1.20 | Psruar. Moment cusl: M - Fl.
YcnoBue paBHOBeCHS phlyara:




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




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, JABMKeHUE I1aHeT CONHEYHON CHCTEMBI, PEAaKTUBHOE JIBHIKEHHE JKHBBIX

130 OpPraHW3MOB, PbIYArk B TeJI¢ YEJIOBEKa, BIUSHIEC aTMOC(HEPHOTO JIaBJICHUS Ha KHUBOU
OpraHW3M, TIUIaBaHWE PBHIO, BOCHPHATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHUE,
ceilicCMUYeCKHe BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea: CIUAAOMETp, JATYAKHA TIOJOKEHUS, PACCTOSHHS |
YCKOPEHUs, JUHAMOMETp, MOMIIMITHUKK, pAaKeTbl, pbIYar, TMOJIBWKHBIA U

131 HETIOJIBMDKHBIA OJIOKM, HAaKJIOHHAs IUIOCKOCTh, MPOCTBIE MEXaHH3Mbl 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 MOJICKYISIPHO-KUHETUYECKOH TEOPUH CTPOCHHUS BEIIECTBA.

2.1 | Mogenun TBEPHOTO, IKHUIKOTO H  Ta3000pa3HOTO  COCTOSHMI  BEIIECTBA.
Kpucranmudeckue u amopHbIe Tena

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

' bpoyHnoBckoe asuxenue, 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 | Bunasl Temnonepeaayn: TEMIONPOBOIHOCTb, KOHBEKIIUS, U3TYyICHHE
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




Hcnapenue u koHneHcanus. Mi3sMeHeHne BHYTPEHHEN SJHEPIUU B IIPOLIECCE UCTIAPEHUS

210 U KoHJeHcauK. Kunenue sxukoct. Y ienbHas TerioTa napooopasosanus: L = Q/m
2.11 | BnaxHOCTb BO3ayXa
[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 TermioBsix qurateneid. KIT/ TermoBoro apurarens
IIpaxmuueckue pabomoi
N3mepenue ynaenpbHOM TEMIOEMKOCTH METAUIMYECKOTO UWIUHIPA; KOJUYECTBA
TEIUIOTHI, TIOJYYEHHOTO BOJONH KOMHATHOM TemrepaTypbl (MKCHUPOBAaHHOW Macchl, B
515 | XOTOPYI© OmymleH HarpeThli NUINHIP; KOJIMYECTBA TEIJIOTHI, OTAAHHOTO 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
CMELIMBAHUM XOJIOJHOM U rOpsiYed BOJBI; MPOLECCA UCTIAPEHUS
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 ycmpoticmea: KanWUISPbI, NPUMEPbl HCIOIb30BaHUS KPUCTAIJIOB,
2.17 | KUAKOCTHBIA TEPMOMETP, NaTUYUK TEMITEPATyPhl, TEPMOC, CHCTEMA OTOIJICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, ABUraTeIb BHYTPEHHETO CrOpaHHUs
3 DJIEKTPOMAT'HUTHBIE SAABJIEHUA
3.1 | Dmnekrpuzauus ten. /IBa BuAa 3NEKTPUUYECKUX 3apsSI0B
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:




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




IIpakmuueckue pabomul
[P H3mepeHne ONTHYECKOW CHUIIBI COOMpAIONIECH JHMH3bI; (POKYCHOTO PACCTOSIHUS
coOuparoriel JTMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpOB MpEeIMETa U M300pakeHus,

3.26 | Korga mpeaMer pacoyioKEeH B TBOMHOM (OKyce), IToKa3aTels MPEeTOMIICHUS CTEKIIA.
[P HccnemoBanue cBOMCTBA N300paKeHHUS, TIOJYYEHHOTO C TIOMOIIIBIO COOMpArOIIEH
JIMH3BI, U3MEHEHHUS (POKYCHOTO PACCTOSHHS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTHU
yTJIa IPeJIOMIICHUSI CBETOBOTO JIyda OT yIila MaJeHHs Ha TPAHULIE «BO3AYX — CTEKIIO»

3.97 Qusuueckue sa6nenus 6 npupoode: 3arMenus: Comnna u JIyHsl, IBeTa T€J1, ONTHUYECKHE

' sBieHus B atMoc(epe (uBet HeOa, pedpakius, paxyra, MUPax)
3.28 | Texnuueckue ycmpoiicmea. 04YKH, IEPUCKOT, (JOTOATIAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBEBIE SBJIEHUA

41 PanmnoaktuBHOCTh. Albda-, OeTa-, ramma-u3iaydeHus. Peakunu anbda-u Oeta-
pacnana

4.2 | OmnsiTel Pezepdopna mo paccesnuto anbda-vactui. [InanerapHas Moens aToma

4.3 | CocraB atoMHOTO siipa. M30oTomE!

4.4 | Tlepuon mosypacmnaaa aTOMHBIX sIEp

4.5 | SlnepHble peakiuu. 3aKOHBI COXpaHEHHS 3apSA0BOTO U MAaCCOBOTO YHCEI
Dusuueckue A61eHUs 6 NPUPOOe. ECTECTBEHHBIN PaJMOaKTHBHBIN (JOH, KOCMHUECKHUE

4.6 | ny4yu, paAMOAKTUBHOE U3ITyYeHHE TPUPOAHBIX MUHEPAJIOB, IEHCTBHE PAAHOAKTHBHBIX
M3ITy4YeHU Ha OpraHu3M YelloBeKa

47 Texuuueckue ycmpoticmeéa: CHEKTPOCKON, HWHIUBUIYAIbHBIA JO3UMETp, Kamepa

Bunbcona, snepHas sHepreTHKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka, 7 xnacc/Ileperimkuna V.M., Banos A.U., AkiimonepHoe 00mecTBo «M31aTenbcTBo
«[Ipocemienue";

2. Terpanp Ui mabopaTtopHBIX paboT no ¢usuke k yuyeOHuKy A.B. Ilepeimknna ®Omsuka 7
KJ1acc;

3. ®uzuka. Pabouas Tetpaap. 7 kinacce (aBtopsl T. A. Xannanosa, H. K. Xannanos);

4. duzuka. Jlunakruueckue matepuansl. 7 kinace (aBtopsl A. E. Mapon, E. A. Mapon);

5. ®usuka, 8 kiacc/Ilepeimkun .M., BanoB A.U., AkunonepHoe o6miectBo «M31atenbeTBo
«IIpocsemienue";

6. Terpanp 1t 1abopaTopHBIX paboT no ¢usuke Kk yueOHuKy A.B. Ileppimkuna dusmka 8
KJ1acc;

7. ®uzuka. Pabouas Tetpaap. 8 kinacce (aBtopsl T. A. Xannanosa, H. K. Xannanos);

8. ®usuka. /lunaktnueckue marepuansl. 8 kiacc (aBtopsl A. E. Mapon, E. A. Mapon);

9. ®usuka, 9 kiacc/Ilepermkun .M., UBanos A.U., AkiinonepHoe odmectBo «M31arenbcTBo
«IIpocsemienne";

10. Tetpaap ans nabopaTopHbIX padoT nmo ¢usuke k yueOHuky A.B. Ileprinkuna @usuka 9
KJ1acc;

11. ®uzuka. Pabouas tetpans. 9 knacce (aBtopsl T. A. Xannanosa, H. K. Xannanos);

12. ®usuka. Iunaktuueckue Marepuaisl. 9 kinacc (aBTopsl A. E. Mapown, E. A. Mapon);

13. JIykamuk B.M. CoopHuK BomipocoB U 3a1a4 o ¢pusuke. 7-9 k. — M.: [IpocBemenue.

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. ®usuka. 7—9 kmaccel : pabouas nporpamma k Juann YMK U. M. Ileperiikuna, E. M.
I'yrauk, A. U. UBanoBa / E. M. I'ytauk, M. A. IletpoBa, O. A. UepaukoBa. — MockBa :
[Ipocenienue, 2021.

2. Owuswka, 7 xnacc/Ilepprmkun WM., HBanoB A.M., AkmnuoHepHOE 0OIIECTBO
«M3narenbcTBO «IIpocBemenue”;

3. ®uszuka, 8 kmacc/lleppimkun  WM.M., HBanoB A.W., AxuuoHepHOE OOIIECTBO
«M3parenscTBO «IIpocBemenune";

4, ®uzuka, 9 xmacc/Ileppimkua  WM.M., HWBanoB A.M., AxkunuoHepHOoe 0OIIECTBO
«M3parenscTBO «IIpocBemenne";

5.JIykamuk B.U. Coopuuk BompocoB u 3amad no ¢usmuke. 7-9 ki. — M.: [Ipocemienue,
6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITETIbHBIC U KOHTPOJIbHBIE PA0OTHI. —
M.: MWJIEKCA

7. Kupuk JI.A. ®usuka — 8. Pa3HOypOBHEBBIE CAMOCTOSITETbHBIE U KOHTPOJIBHBIE PA0OTHL. —
M.: MWJIEKCA

6. Kupuk JI.A. ®u3uka — 9. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE 1 KOHTPOJIbHBIE PA0OTHI. —
M.: MWJIEKCA

7. Ileppimikun A.B. @unanosuu A.B. CoopHuk 3am1a4 no gpusmuke 7 — 9 kiacc.

8.I'pomrieBa O.M. KoHTpoIbHBIE B CAaMOCTOSITENBHBIE pa0OTHI 1O (PU3UKE. 7 KIIacc
9.I'pomreBa O.M. KoHTpoibHBIE M cCaMOCTOSATENbHBIE pa0OTHI IO (hU3HKE. § Ki1ace

10. I'pomireBa O.M. KoHTpoIbHBIE B cCaMOCTOSATEIbHBIE PAOOTHI 10 (U3KKe. 9 Kitacc



11. Jlebenea O.U., I'ypenkas H.E. ®usuka. [uarnoctudeckue padOTHI JUIsl MPOBEICHUS
IIPOMEXYTOYHOM arrecTauuu. 7 — 9 Ki1acchl.

12. DnexTpoHHbIe (HopMbl yueOHUKOB (DDY)

13.0.A. Yepnukona C.H. I'nanenkosa B.B. KynpsiiieB Metoaudeckoe mocodue K yaeOHUKY
.M. Ileppuukun, A.M. IBanoBa ®@usuka 7 xiacc M.: IIpocsemenue

14.0.A. Yepnukona C.H. I'nagenkosa B.B. KynpsiiieB Metoaudeckoe mocooue K yaeOHUKY
.M. Ileppiukun, A.M.MBanoBa ®@usuka 8§ knacc M.: IIpocsemienne

15. O.A. Uepnukosa C.H. I'manerkosa B.B. KynpsisiieB Meroauueckoe mocooue K yaeOHUKY
.M. Ileppiukun, A.M.MBanoBa ®@usuka 9 xnacc M.: IIpocsemienne

16. H.B. ®unonosuu Metoanueckoe nocodue k yueouuky A.B. Ilepsimkun @usnka 7 kimacc
17. H.B. ®unonoBrny Metonnyeckoe nocodue k yueOHuky A.B. Ileprinkun ®@usnka 8 kinace
18. H.B. ®unonosuu Metoanueckoe nocodue k yaeouuky A.B. Tlepsimkun @usnka 9 kmacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. bubnuorteka — Bcé no npeamety «Pusnkay. — Pexxum mocrtyna: http://www.proshkolu.ru

2. BunmeoomnsiTel Ha ypokax. — Pesxum mocryma: http://fizika-class.narod.ru

3.Equnas  koyekuuss — HUGPPOBBIX ~ 0Opa3oBaTeNbHBIX  PECYpPCOB. —  Pexum
noctyma: http://school-collection.edu.ru

4. VIHTepecHbIe MaTePHUAITBI K ypOKaM (DU3UKH [0 TEMaM; TECTHI [0 TeMaM; HarJISTHBIE TOCOOHs
K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. [{udpossie 06pazoBaTenbHBIE pecypcehl. — Peskum moctyma: http://www.openclass.ru

6. DIeKTpOHHBIE yueOHUKH 110 (usnke. — Pexkxum goctyma: http://www.fizika.ru

7. https://videouroki.net/

8. https://www.yaklass.ru/

9. https://www.youtube.com/channel/UCSdDqsl Y fOvBUEWTNdalYBw



